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Development and in-situ study of disaster-
resistant monitoring system on slopeland
with micro-weather stations and
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Development and in-situ study of disaster-resistant
monitoring system on slopeland with micro-weather
stations and microcontrollers

Abstract

The study applies new microcontrollers and microcomputers to design
a monitoring system of disaster prevention for disaster-resistant
communities and environmental safety on the slopeland. The display of the
monitoring system consists of disaster-prevention education and
interactive instrument operations. It is a simple and easy-to-understand
system including a micro:bit micro-weather station and Raspberry Pi 0T
microcomputer. The micro:bit micro-weather station is energy saving, real-
time, and automatic devices, which are installed outdoor for rainfall and
environmental monitoring. The system can be communicated wirelessly
through two micro:bit devices to connect to indoor 10T microcomputer in
real time. Meanwhile, the micro-weather station only needs 10W solar
power. Thus, there is no in need of electric wires and network cables. It is
practical to apply the new devices for the monitoring of disaster prevention
and environmental safety. Furthermore, the system is more economical and
simple-installed so that all disaster-resistant communities can set up the
micro-weather station to enhance the disasters resilience in the debris or

large-scale landslide areas.

Keywords: Disaster-resistant community, microcontroller monitoring,

debris disaster prevention, large-scale landslide
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from microbit import *
#import utime
#import os
flag = True
#T_datatxt = "Date , ACC_X, ACC_Y , ACC_Z, DEG_X, DEG_Y, DEG_Z "
#save_txt = "c\temp\MB_ACC. txt"
#def current_time():
# ctime = time.localtime(time.mktime(time.localtime() + 28800)
#  return "[{0}/{1}/{2} {3}:{4}:{5}]".format(ctime[0], ctime[l], ctime[2], ctime[3], ctime[4], ctime[5])
secl =0
datatxtList = ""
display.scroll("Go™)
while True:
secl =secl + 1
date = "202006_" + str(secl)
#time.ctime(time.time()) #time.strftime("2e¥Y2emoad” + "_" + "26H2%6M26S")

#sleep(1000)

if button_b.was_pressed():
flag = not flag

if button_a.was_pressed():
flag = True

if flag:
display.scroll("A™)
ACC_X = accelerometer.get_x(
ACC_LY = accelerometer.get_y(Q
ACC_7Z = accelerometer.get_z()
sleep(250)
DEG_X = round((ACC_X * 180 / 2048),2)
DEG_Y = round((ACC_Y * 180 / 2048),2)
DEG_Z = round((ACC_Z * 180 / 2048),2)
sleep(250)
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Mode New Load Save Fash Files REPL Plotter Zoomrin  Zoom-out “Theme Check Help Quit
seny 3 bitzipy 3| bitlpy 3| plot sce_isnpy X |
1 from microbit import =
2 #import utime
3 #import os
4 flag = True
s #T_datatxt = "Date , ACC_X , ACC_Y , ACC_Z , DEG_X , DEG_Y , DEG_Z ,"
6 #save_txt = "c:\temp\MB_ACC.txt"
BEC micobitPlotir BBC microrbit REPL,
(25, L.4L,
& 92.81, 5.62)
(24, 0.0,
92.81, 5.62)
(25, 0.0,
2 92.81, 5.62)
(26, 1.41,
92.81, 5.62)
0 (27, 0.0,
92.81, 5.62)
(28, 0.0,
5 92.81, 5.62)
(29, 0.0,
92.81, 5.62)
(30, 0.0,
T 92,81, 5.62)
Microbit | £
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show string (1 o wind direction
[EC vl it |

® on button [XEIE pressed

reset

show string

then | g show
set SITIIIIIEED to
Lot LightVal2 ‘ else
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show leds
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00
0o
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pause (ms -5000

show number [ & rain
s

RRILEABRLHE 1

|. M| FAhttps://makecode.microl
BEEBLOCKSTEAR T BN GER R E R

i (= )-9



B AP L2 G 2B RERTRMEKERFIF TRY

Micro:bitidl R RIGFH KA B R E

Microbit _fEl RRIEEAZR—4 BREA—E giﬁ%ﬁﬁ

a4

PN sk

MBI AR BN RRRR

S R S B R

e = DF B EHEE:
- Tu‘ « “RR"ER : 4/\HEER
P EES=XKL L - FHINF
REIE40= KL EROBETRIR
-
|- EREBIE . BIEREE
2| ZU50mmzy RIEREE200=
KU L - TR EER LR i AR
IHEBEIEE B IR
iEmtz_jﬁb .
c “BERE"ES . POME

EtﬂLﬁaﬂwuﬁnb
BESMicro:bit BRI | NR R . BERN\F+— — .
oI ABNESEERIFRE - RE, - B iBZERMicro:bitlE 18
EFPKEXREN - | | gz BE (AAKE | A UES L REns
REMEZNMicrobit| =11 FHIR ERERIE) | HEREUNSTRIE
HE R R AR - 2 EREIRELB M | =R - UEBRER
B HEFHEEETRM - SOTERER ; BEINBRE
BVIB3I~71ARM) - B ESO=KM E - DUTIER
EEKRTEEY— - KB RLER)

% (= )-10



@

e

"\ A \-<

B E KA B EEAB-Micro:bit iR 2 I

o AR - TR - ARYIE - TriEzcis T

L BRAERATNE

BERHITEMRE-Micobit i R R5

ENGEN : pEEORRD
[ R
NN : 20201113 T4 053520

Map  Satelite

8 S 3% 3th 35 S B A
ERENEEXEEER
TEINEE

:

5 4 Micro:bit /| 5 L0 ‘6
U6 o] LA BD B R 4R (8
ZEZAMicro:bit

3% iB Z A Micro:bit
X8 ¢ 45 48 o] B I 8%
HIESRMBEEER

B ERRHRENRSETE
(RRENRAIOTHRIRIET)

20

(2 )-11



B a2 iki PSRBT RKLIBEFIR TS

ility P12

s Reserv il

1 [ BUTTON S —
H_LED o3 Mmoo WHITSTH
o —— [

lobitV.1.0

lobitV.2.0 BRIBER1IEAUSBHE (5V1A) - & F2
4 HEEBRZI  SEMNABEREEREE It
O ERAENSVAE

i i (= )-12



Iy

PM2.5ELHIZS

- -

— GND %, b
— v
— :
—

1. #B5VER
PM2.50—1%3EP14 - B3 —I%#EVCCR
GND
HEERASHNERE 22t
. ERIBIR(ERITARLR)
BEEE
. FELoRa(ZHEIFI0TR M)

W e N e

AR SRINBEBENZREEHR

AR BHNHENZRE B : SHARP B2 B RS
( GP2Y1010AUOF ) GP2Y 105 AUOF
- A EERIFE S MAOTET - 0 PMLS, IS

B5%  ERAIBNN  BERNZERP
BB &4t - ZERED - B4

Iet-30090 = ST BENABREE . HAGER
i S ERARIEZE R PR ER S K -

300~1050 —# SFONERE (L11~20mA) - T
BESIETVDC (BRI - BT

150~300 7 — (BB EE LR PRSI
E - SUME0.5V/0.Img/m3 °

75~150 RF

0~5 EELTF L EUE AT Ever

i i (= )-13



B p i L2 g R BT RKERF IR TRE

UVIEH

GUVA-S12SD UV &3l S T W Senor
BEBEANBAELRG = -
RIUVER 5¢ amim;»sx«u;%. =

1. #EVEIR
« UVHI—Im$EPO « 3 —Ix#EEVCCRGND
- BEEAISHNEREZEZL

AR SRR BIRAMUVIR E H IR

GUVA-S12SD K5 EIMEEE VA2
UV AR £ 45200 — 370nm - B
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i:%q:l 5 E%_1@ii§ set moisture v to soil moisture
;ﬁ}gﬁq;ﬂ??ﬁﬁﬁ % if moisture v <w @ then

-
show icon
b
else if moisture v >w then @
: s
show icon ..
Ca™

else

show icon " ",
-

®

[RA
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16LLF TEXE
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[RRI
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SR A= 1R

(12C) of the weather:bit for micro:bit system

CCS8I1 | Air Quality Sensor
(ERMEERIECH)

1. BSVER

Micro:bit E#4EHIPins 5
P19 --12C - SCL
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Z\\\

SparkFun Alr Quality Breakout - CCS811

The TVOCs 2B
Oppb to | 187ppb.

The eCO2 (equivalent CO2) E{E
400ppm to 8192ppm.

set WV pin P2 |v

radio set grou

[ =

initialize gatdr:Environment sensors

Prvo v to | the data of PR2.5(up/m3)

UWwo v to get UV volt value

€02 v to | get eC02 w value

eTVOC » to get TVOC w value

show nusber  round v

e02 »

Table 5. for IAQ as Rep by the IAQ Group in Hong Kong
8-Hour Average
Parameter Unit Good Class Excellent Class
Room Temperature °C <255 201t0<255
Relative Humidity % <70 40to <70
At Moyement s 03 02
Carbon Dioxide (CO2) ppm <1000 <800
CTON TR Oy Lt 10000 2000
Particulates (PMx) pgm* <180 <20
Nitrogen Dioxide (NOz) pg/m? <150 <40
Crzone (03) pg/m® <120 <50
Formakdehyde (HCHO) pgm* <100 <30
Total Volatile Orgjanic Compounds (TVOC) pg/m* <600 <200
Radon (Rn) Bgm* <200 <150
Airbome Bacteria cfu/m? <1000 <500

Micro:bit Flame Sensor
VCC VCC
GND GHD
PO A0UT
P1 DOUT

2 FFHL

FeE (ms)
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)ﬁ\ °

o FHEHRUKBRMAE G bk
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° BAE A &##A MK sLlinux & 4
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Wireless —
communication ¥n

Linear
crack meter {J

SRHAATLESYBRARE
I
s MAER ALK
—. A% E M4 (AIOT)

—.3D% 2Bz LoRaty Bt 48 4 %
. # % 36 (MicroBit)

i1
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micro:bit

YIEEAR ( 255
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{ PNEX-F-F7)) T} Real-time
v E RS 2 AL i Energy-saving
iF\M v LoRaz & &A% % 4 4h Cost-effective

“&LJ v’ #t3 s&Node-RED %y %5 48 22 4%

RECording to cloud
O MABRA A AR BRREME:

| momanm 3t (Cloud)
N e p”
o Raspberry Pi = i
:‘ & Camera e —
d Q_‘L_ ATHEER S
) “6 A
ﬂhlﬂﬁ/ = 2 {\
] = 46 ®
E_L : —’
mtmaﬁa ’> B
B ans =il
— | 9929
el =
Koz o LoRa i
& _L_.‘ ATEEER 17 ‘
. (Al application) TS KT
e e
SR -t L 4
&)k Raspberry pi-1th 2 &R &
& ]
A \‘1 e Turnkey loT Home Earthquake Monitor -
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T RUPPIHEI A IKEIE T £

LA EFIb EES) » kok HBE
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155K Raspberry pi-itl 2 ECH &

o BEMR S EYE:
o B2 W RIER

&)k Raspberry pi-1th 2 &R &
L AERRRLERARAT-KENE N GERT

-View: s://raspberryshake.org/community/eq-vie
{ EQ-View: https://raspberryshake.org/community/eq-view/

Raspberry

-

Latest event

—%m

Mag

Depth 15km 2 . M6‘ 5
i = ) - lomon Islands ﬁ'ii
i Location 429" N1a1arE 3 7 i Skt
B evenud  rs2018sgywk y ;

Agency

Statu:

46
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~ o FPRFME AR EYIE:

| ® https://raspberryshake.net/stationview/#/!/%23%3Fnet=AM&sta=
R161C

Ground motion

Quality parameters
availability 1
delay 0.8
gaps count ¢
overlaps count
ms 1,021.55
spikes

amplitude

*ﬂj X Raspberry pi-1h 2= BRI &

o MERAKR-FARK
B

Ele Layout Window Help ‘
o

Ruwo® Teuiies &

» ROOM ENZAM
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|. Makecode(fERIZTVIER)
o Micro:bitfI il R R IL IR 7T = 4H
> Micro:bitiVIR IR % = BRI 2R BT A= 40
> Micro:bitHY# 4R 2545
). BIEIRNZIEAE S micro:bitiE4S
3. WEIRIVELREE (LoRa)
4. *ﬂ _H_ERLJF%HHP“\Han‘I'E?@

|. Makecode(fERIZTIER)
o Micro:bitl filsm R ILEFT 1241

o Micro:bithY f 43 (& B4
> Micro:bitlIRIEZ £ BRIz EFT1EAE
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|. Makecode(fERNTZTIER)
> Micro:bitl iR R Ih B T 12 48
> Micro:bitHY R AR (B &)
> Micro:bitVIRIRZ £ BRI 2R B T2 A

MICROBIT 4 Bt 48 s, 22 Uk B 16 &5 )k
(FERAMERET)

ﬁ

2. T8 B KA Z 2 B 2B A micro:bit
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e Microbit Z4<PChR Mu (MicroPython)
o T EIRZEE Mudlhttps://python.microbit.org

2
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(Raspberry Pi MQTT data exchange with
Python)

sudo pip install paho-mgtt.

sudo pip3 install paho-mgtt-
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