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The Expansion and Enhancement of Large-
Scale Landslide Monitoring Integration
System in 2024

Abstract

In response to the inclusion of large-scale landslide disasters in the
Disaster Prevention and Relief Act, the Agency of Rural Development and
Soil and Water Conservation (ARDSWC), in collaboration with the
Forestry and Nature Conservation Agency, has proposed a climate change-
induced large-scale landslide prevention and mitigation plan. This plan
integrates multi-scale monitoring, including broad-area monitoring,
surface displacement monitoring, and detailed monitoring, to establish
rainfall warning criteria for potential large-scale landslide areas and
emergency response management values for various instruments. The Soil
and Water Conservation Bureau has been integrating large-scale landslide
monitoring operations since 2017 and has continued to expand and
improve the integrated large-scale landslide system from 2021 to 2023.

Starting from 2024, this project has assisted in expanding the scope
of large-scale landslide warning issuance, covering a total of 65 areas
(including 7 under the Forestry and Nature Conservation Agency) for
large-scale landslide warning issuance operations. To accommodate the
expanded warning issuance regulations and ensure the continuous
operation and stability of monitoring data, this project has continued to
expand and enhance system functions, including improving the system's
automated warning judgment function, optimizing the system's emergency
preparedness form filling function, and enhancing the system's CCD image
management module function, as well as updating the vector map data of

large-scale landslide monitoring platforms.
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Furthermore, to meet the operational needs of improving the judgment
of large-scale landslide information, warning analysis, and monitoring data
management, this project has completed the development of new system
visualization functions, the construction of annual execution plan reporting
management modules, the establishment of modules for producing
information related to large-scale landslide areas, the construction of
modules for producing briefing materials for large-scale landslide
information judgment, the construction of modules for querying the history
of large-scale landslide areas and filling out annual monitoring statistical
reports, the wupdating of the Forestry Bureau's warning forecast
management module, and the development of a vendor replacement
management module. Additionally, this project has completed two rounds
of system operation training on May 13 and 14.

This project continues to integrate monitoring data to meet the multi-
scale monitoring needs of the Agency of Rural Development and Soil and
Water Conservation (ARDSWC). To date, through the integrated
monitoring system for large-scale landslides, monitoring data from 108
potential large-scale landslide areas under the the Agency of Rural
Development and Soil and Water Conservation (including 5 branches) and
the Forestry and Nature Conservation Agency has been integrated.
Among these, there are 1,063 automated monitoring devices from the Soil
and Water Conservation Bureau, including 321 GNSS surface
displacement monitors, 244 BiTiltMeter, 140 Observation well, 114 single-
frequency GPS displacement monitors, 46 rain gauges, 59 ExtensoMeter,
28 borehole extensometers, 16 TDR, 11 Piezo meter wells, and 1 SAA.
Additionally, 86 automatic CCTVs have been integrated. The system
receives over 4 million field monitoring data points monthly. Concurrently,
the project assists in system maintenance, technical support for system

functions, and various cybersecurity protection measures to ensure the
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continuous operation and management of various large-scale landslide
monitoring data, supporting the implementation of emergency
preparedness, information judgment, and warning issuance for large-scale

landslides.

Keywords: Field monitoring, Emergency preparedness form, Warning

analysis, Information assessment
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T 7.1 SR e SR T 2024/2421 2024/3/20 s I
Tz 7.2 EESTreRat" 2024/2/29 2024/4M |1
73 7.3 B TR E =S ThEE 2024/51 | 2024/5/23 I x
7.4 T 4 SEETs SR S ThSE 2024/5M1 3 20246/ 7 I X
TS5 75 EEEEE RN EIEIThEE 2024/520 2024/6/14 | i
TE 7.6 E&ETEIEE 2024/F22  2024/7/31 I X
TT T.7 REGmal=E=EIE=6s 2024/8M 2024/8/15 I X
i 8. EiFA R ppinEE FEE AR EASsETE |
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‘B2 8 2 HiFSETaRst 2024/2/29 2024/4M1 |
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BS5 8 5 Eflsmar 2R asE 550 2024/6F3 20247731 I X
8.6 8.6 SH&531=E 2024/9/23 20241044 I X
B7 8.7 H5EEFIE=EE 202471014 2024710431 | X
£ MRS EEA TR R EIEESA 20247221 2024/7/31 I
9.1 O =R AR SRS T 2024/2/21 2024/3/20 X I
oz 92 E&ESFTERET 2024/2/20 2024/4M x| |
‘0.3 0.3 FE{FES =TESEEEThEE 2024/5/6 | 2024/5/28 I X
0.4 O 4 FFEES EEmEEThaOEeEE 2024513 2024/6/7 I X
"o.5 0.5 ==L FESE IR B 2024/5/20 2024614 I b4
o6 o 6 FHIEHBEE ThaE 2024/5/6 2024/6/21 | o
o7 o7 E&ap R 2024/6/24 ]  2024/7/12 I
‘o8 0.8 =HEEFIEGE 2024/7M15 2024/7/31 I X
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F ebruary 2024 March 2024 April 2024 May 2024 June 2024 July 2024 August 2024  [September 2024 October 2024 | Movermmber 2024 | December 2024
WBS Task description Start date Finish date (o024i2/1 202431 2024/ 41 2024/5/1 2024/6(1 2024711 2024/8/1 2024/9(1 2024/ 1011 202411171 20241211
10 10 B EEE SIERTIREE 2024/2/21 2024/10/31 |
"10.1 101 ERFEET K ST 2024/2/21 2024/3/20 X |
102 102 & asast 2024/2/29 202 4/4/1 x|
103 103 EEAlERiEiniriEE 2024/7/22 2024/8/13 [ X
104 104 EEEAESHE TR 2024/7/29 2024/8/23 [ X
"10.5 10.5 St I EEIERNEERER 2024/8/12| 2024/8/30 [ X
"10.6 106 FiIEEESSREHRPE S 2024/8/19 2024/9/19 [ X
107 107 Z5A 2024/9/23 2024/10/4 [ X
108 108 ZGI=F Fo0iE 2024/10/14 2024/10/31 [ X
11 1. Z G T IR RS 2024/2/21" 2024/12/10 |
111 111 BHE A SR 2024/2/21| 2024/12/10 X [
i 112 s FRE AR BT RIEE S = S A8RA Th x |
112 BEIE=:={E 2024/2/21| 2024/12/10
1.3 113 S =CopEs ARSSIE 2024/2/21| 2024/12/10 x|
114 114 2E=ZES0O 2024/2/21| 2024/12/10 x|
"11.5 115 2HZEHRESIEES 2024/10/1| 2024/10/31 | X
116 116#@EPHEERERFTEHEKE 2024/2/21| 2024/12/10 X |
1.7 117 RIERIRE R 2024/2/21| 2024/12/10 X [
"11.8 118 4E=GiEiEss| 2024/2/21| 2024/12/10 x|
119 1190 =Z=2F;a= 2024/2/21| 2024/12/10 x|
"11.10 11.10 —RK=EFE T 2024/3/20 2024/3/20 | X
12 12 3RS SRR E AR 2024/2/21 2024/5/21 [
121 121 H 5 F2282 2024/2/21  2024/3/15 X |
122 12 1 RIEREIE 2024/5/13  2024/5/21 | X
13  13.E=EEE 2024/2/20 2024/12/10 |
"13.1 131 EST{ER == 2024/2/20 2024/3/28 X |
"13.2 132 R TERITESE 2024/3/28 2024/3/28 | X
"13.3 13 3 HEFIES%R 2024/4/8 2024/4/8 [ X
"13.4 134 [E40 RpEEES 2024/4/15 2024/4/15 [ X
135 13 5@\ ShlissEST S EESE 2024/5/6 2024/5/6 [ X
"13.6 13.6 IEEHAChi == 2024/7/15 2024/8/7 [ X
"13.7  13.7 32{THAChsR == 2024/8/7 2024/8/7 | X
"13.8 13 8 HEhEg3R 2024/8/16 2024/8/16 [ X
"13.9 130 [E=4) FpEEER 2024/8/30 2024/8/30 [ X
"13.10 13 10iE=HEFF== 2024/10/15 2024/11/1 [ X
"13.11 13.11 8RS 202411/ 2024111 [ X
"13.12 13.12 HEREER 2024/11/15 2024/11/15 | X
"13.13 13.13 =1 EMHE=7i= 2024/11/29 2024/11/29 [ X
"13.14 13.14 =T EiEHS= 2024/12/10, 2024/12/10 [ X
"13.15 1315 EES=mE G5 2024/12/10, 2024/12/10 [ X
i 13.16 BEXNEEFEEH - EORE - =25 %
13.16 22511 - EnlERT RERLE 2024/12/10 2024/12/10 !
1317 1317 BT I IERS/ 2= ReTEE 2024/3/8 2024/3/8 | x
"13.18 1318 3BT L 1FRS/ =mERaT= 2024/4/8 2024/4/8 | X
1319 13 194B#IT L 1E RS/ =R eREEE 2024/5/8 2024/5/8 | X
"13.20 1320 5B T L IE RS/ =GsREeES 2024/6/7 2024/6/7 | X
"13.21 13.21 6 BT LIE RS/ =GsRARES 2024/7/8 2024/7/8 | X
1322 1322 TE T IIFHRS/ =GERaT= 2024/8/8 2024/8/8 I X
"13.23 1323 8B T L IE RS/ =msREES 2024/9/9 2024/9/9 | x
13.24 1324 0BT L 1E RS/ = EREEE 2024/10/8 2024/10/8 | X
"13.25 13.25 10B8T eSS/ s ReEE 2024/M11/8 2024/11/8 | X
"13.26 13.26 11 BT eSS/ G ReEE 2024/12/68 2024/12/6 | X
W 5-4 1 528 4 HH)




%= &

1R R A

2 14152 ‘¥ adRind

AE1 +a13 S R ==
® AAHAFTHAFEBSERFFELE=
221 R pRELH
L nmp | LLAFESSLR R S o BEMEFEDEH KLY
g LB GARRER LA 4231 - EMEARALFE P31
" b 1.3 418 % 52 CCD & f%\’g 1P K 74 ® EQP HLGE=SILE TR F{‘} E;’él P 3-13
= 1.4 {374 035 T R H =>2.3.7 CCD ¥ fg\g ;a;%»'{
® AT H|=>E A A =
3.1.1 iRk £ (l F)
o ﬁ E‘ 5& $~1ﬁf [41 R / ]
® 7/ *=>NCDR %gn:>
e e o 341 %k TPl
= 5 g 2'1%;;& Ji@@%%}; e s 342 ik ¥ B
g g |22 TIREET FARET BT kAR 343 TP A T P.4-1 -
i 23z % ¥ 4 RiniR kA . i P.4-5
At D4 N b E R 3.4.4 % r:&g,xiiil
345 < # & § TR
® At [, Sk (T AE]
® it h-[F* ]

1-29




Fo% PHEHES 2
I i Y + 138 R 7 78 %
® = #ﬁ,fiiﬂ;@%?f}:ﬂ%ﬂ:>ﬁ;{%%§%?¢

F12=>115 BAyHL R TEF R
SafpE (1S LAERPEARR ey | Do FETASLEE
ARAYE (328 pagie o >0 5;;, Ha wse g5, | P51
B E N |33 F7TH 114 2 B H g REEH R SR T LSS HR IR |
4 s 2 ¥ “e = & —r“"'iiﬁrfﬁ' = I8
B 3.4%’3"\%%{7;4,,‘& ?Iﬂ? =>1.1.6 41 B

O < CRBCE T E > MBS
Fm=>116 R T AER Y[
hFRREA]

- )= o~ =
P B |41 R RS AR 0 ¢ Wpmu=FrEHL=
A sp 42 HE g ER TSN 3-3;3( M/% }f% - ;2 .l o
PEERA 435 R » i -{f;ﬁ AR P.6-5
%“Usm_ﬂ. A4 HR R e

[# A ]
T o ® [ FAHE>E AT A 47>
T 5.l &EASFAFR 4 A WU i 3.1.4 FFF A% 2 .
R 2] FE? 52@3*?-%‘7\; E‘_,@é?‘:iﬁé_ﬁlﬂ it [1* )\] P.7-6_
] 4 2 55 A St T

};?\l,},‘g—_g SIERWHERTLEEA & N SONIE N ST |
B [5 #% 7]

1-30




Fo% PHEHES 2

L &1 F a3 BT T (R i
SNFTIT O CREHIL TR o> M ES
REHRT 6.1 PREEHAR S A FI=>117 MR
BEAHZ 62 E BT B SOy 21 Sos
Pl sz 6.3 ZRlFERE R ® AHFTHAFB=DNPFHA L= o
3 47 H e 2412 & FRF AU
C g |TAIREET RS ® ARRMEPESHEFTILT
AT T2HERT S BN &bl 1 ~
FOETEEY 732%%%2 PUET B 441 < RFHRENFORET | pgg
N IESE B I 4. % TP -
STERE |7 e et ke | S04 RERTIES #i |pos
e AP B 74 ac taz e ﬁ s

445 4 RHBERFROL F

’ O MM FHEE>L A FIT
8l REAF I E PIF AT =>
N iﬁi)—? o 1.2.6 #Bl‘f?”i%ﬁﬁﬁ? i
G |C2REBATERLY Gk 1.2.2 Iwawégw P.10-1 -
| B3ATHP @/Mfrwu%zuxf 127 % & # & T = {47 P.10-4
RS e
8.4 ATH B M ES Y s ® AHFTHAF->RYFLE=>
223 % ¥ Wi L A7

1-31




’L A J‘( Yo /E: 4L 4

2 i 0.1 4 st ) P.11-1—
# éﬁ;;} 0.2 Hjis & $£ R P.11-17
R e,

W}‘%f?fa TV 7 ] P.12-1—
;m ﬁ PRIT & Y P.12-6

B =

1-32




EE RS LA

LRNAZEZ A AIFRP R E ’j:&j“\a:T‘&L%

\_\_ﬁ
\
i
|
&)
o
ra
b3
N
C

DT B E S G owp b

FPREERUGpHR S LRI RATREOERE S RA G L

%
IR e AT L &

%ﬂiﬁﬁgﬁiﬁﬁ‘%ﬁ RS RE EREAA - AR

hry
al.
w
_r
=
f:\\
o
5
_‘3‘1}
e
1_
A
hpas)
a\
a 1
P
F
g
B

E‘}%;&““Iw(qr,*) %4&%&)?\%5‘;'1'?,4’\&9)"-% *%EL\/{E'[

PR 1 AR AL AR R R R

T
TH o RPp & KRG IRIRERT 2 A B R MW

Bl FREFHE o S0P T SRR E 2 SRR

ARAHGFoBEARE AL (T8 d BAGIEAP L] B
LRRFIRE RPN F S

GRERP A R R HEL TR TR
A FOR R R R AL (RS RN T o B R TR

2-1

e



P A T

Bl 2-1 #57 o

(eS|
x5 S == ) & = 8
BEASBEHITIESE EE KRR RBR unﬁgﬂ 1 BRI s s Im R
2. TR E R PR RN A S
[EZE4=$1] FEIREEE 3 EEH TR BRI 2 A

4 AR B IR SR

/A eI E ‘

E AR TEI PR BRI IR AR T F SRR
o A FREATE S LR R EFRE N F AR B LR

BERPH L TR A FHECRETHE S AR
SN S SURE SRR B A R el i By
= o

S s E R

A SR R AR I * R A R B AR KR

WAL EREH)  ABIFHT A AFBAR 5 B EER
FER R P MRS TR A AT 2 F AT B
MR EAREE kA0 @ % Open Source GitLab Community 15 (¥ 545 %
LB (7 4{# A ? 72 (Configuration Management) &2 3% & F3 #/| (Version
Control) > # 3£ 4 #7332 & ~ 4255 R > ¥ H R 575175 sxenif B
HIL o SRR~ PH o 2 AR RBETRERLED 0 4oRB 222

2-2



IT\

T 4l f AR

-

eoi / SWCB

_HUB_NEWHUB

Project

Files Commits Network

A ARIE A RE
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totoro pushed to branch master at eci / SWCB_HUB_NEWHUB
@ Werge branch ‘master of gitgis fcu.edu tweoi/sweb_hub_newhub
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£ & * Microsoft Visual Studio

CON B
po#e it
LRI doB 2-7 #rm ;oK B (T
XA B W2k AR IR A B IR RTR S
2% BRI B fs T H U pIER S R LRI S K Bupl ks

For R AR R A

(AN g N EE LIRS Completed_LoadTestl loadtest 4 LoadTest1 loadtest
Fles MEH M=ss Qsgss | @EH-w|=@ 0 &-|A%| & @ Q-
O mmBsER 3662
B v || EEEEEE ~
[ 100 3.00 —
_
i 500 .\ 150
0000 0070 0020 0030 0080 0050 0100 0000 ©00N0 0020 0030 004D 0050 0100
| I | = |
HERR v || mmEnacEEs v
100 — || 100 —
50.0 50.0
L /\ __H
0000 0010 0020 0030 0040 0050 0100 0000 0010 0020 0030 0040 0050 0100
I 1 [ 1
< M BEEE -
v| User Load _Total LoadTest: ELSCONT —&— 100 25 25 25
v| Pages/Sec _Total LoadTest: ELSCONT —&— 10 0 9.80 610
v| Avg Page _Total LoadTest: ELSCONT —&— 10 0.25 223 0.89
v| Errors/Sec _Total LoadTest: ELSCONT —&— 10 0 9.80 610
w| Threshold ' _Total LoadTest: ELSCOMNT o o o o
4 1 EEEEREE
vl Avg. Page HEEZES = LoadTest: ELSCONT —a— 3 &0 0 0 -
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TLS Server Name:
Document Path:
Document Length:

Concurrency Level:

Time taken for tests:

Complete requests:
Failed requests:
Non-2xx responses:

Total transferred:

ls.ardswc.gov.tw
/
149 bytes
50
0.578 seconds
50
0
50
20850 bytes

HTML transferred: 7450 bytes
Requests per second: 86.49 [#/sec] (mean)
Time per request: 578.080 [ms] (mean)
Time per request: 11.562 [ms] (mean)
Transfer rate: 35.22 [Kbytes/sec] received
Connection Times (ms)

min mean|[+/-sd] median max
Connect: 250 278 21.0 266 344
Processing: 31 89 45.4 78 203
Waiting: 31 58 20.5 62 172
Total: 344 367 57.8 344 547

Percentage of the requests served within a certain

time (ms)
50% 344
66% 344
75% 344
80% 359
90% 516
95% 516
98% 547
99% 547
100% 547 (longest

request)
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