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Operation Planning for Mitigation of the
Hua-Lien Earthquake Disaster with Tzu-Chi
Foundation Using Geographic Information
System

Tsai, Ming-Da ", Chen, Chi-Nan
Wang, Yun-Jing =, Wang, Ming-Chih

ko ok

Abstract

The Hualien earthquake occurred at 23:50 and 41.6 seconds on February 6,
2018. The epicenter was located in the coastal area of Hualien County. The
earthquake scale was 6.2 and the Seismic source depth was 6.3 kilometers. The
earthquake disaster along the Milun fault was mainly concentrated in Hualien City,
and collapsed the first and second floors of the “Tongshuai” building. The
“Yunmen Cuidi” Building showed a 45-degree tilt. The lower floors of the
residential community building "Baijin Shuangxing" and “Wuzhu Wusu” at
Guosheng Sixth Street were destroyed. This study mainly uses the powerful
geospatial analysis capabilities of Geographic Information System (GIS) to provide
Tzu Chi's plans for disaster mitigation. The projects include: (1) humanitarian
cares; (2) visiting and reporting of damage situations around main disaster areas
and (3) “Reassuring Homes Visits” in order to provide assistance to Tzu Chi people

for operations of disaster mitigation.

Keywords:Millun fault, geographic information system, spatial analysis, Tzu Chi

Foundation
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M B R Z4% | ( Geographic Information System, GIS) 2 —F&EH DIARL
i B EAL 3 B 2 RETE R RV BB A4 S S HE PR  fesmet - B EEE
Ly - At ZEE BRI A - BRE - oA~ S ThRE o A BT 2 B
firfk - EEERMEF - ZHEBEE AR > 2L 3D R L - TEMELA R4
BeAb Ry Rk 3 i B A e i AL GIS VB RMR 22 R M B 2K 4y » Il KM M 22
M &kt (Spatial Data) ; & " BMEER (Attribute Data) | - " ZZIE R} | GC8E2E
ARG - & EEZERITE 40 B~ A -~ RS - AR EE e o T B
MEER ) BOBRZERITRAVER R A1 SRV AATE ~ AR - A A A
HIRIE ~ HEHEE R —R(RDIRIEAIRR (Table) {F1E o HEE R AT 73 BT K
0T 48k &R (Raster Data) | K " [a/ & &K (Vector Data) ;o " #8F8& L | (&
FHREFEfH Y 27T (Pixel) FréA R » B0 —f& bmp FEEFEZGER T mMEER
HIDIEC#Ei e 2 B - 4 - S TR 2 BERT » T AEZ ZZRT R ETR
B~ B~ EE - WBRFERE LA - L5 AEERTKRE S EMEE  BrEE
ks — M GIS #BgmE DURH BB R A E -
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Bl &4 (GIS) ETZEMEEE - PR EHBEESHAY Bl S - A1E S
WT AP ST RKETT T > SR ~ KE& -~ ETFER - RAKIEER

TEG T IR Fr iR S & S FE IR - Dom e B KRS 2 'R -

© B RAQ008) 0 “WIEMALEBEH 0 EL BARELTARA -
P OBUERE(1997) 0 “HILEMALEA 0 FRAT R AP CEAE 13 K5 258
http://www.ascc.sinica.edu.tw/nl/86/1325/index.html (2014.03.05)
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— ~ Quantum GIS 7148

FEAR ST (E AT 3 HE & 50 %48 & QGIS (Quantum GIS) @ QGIS 2 —ERIK
JE B (Open Source)y i FE & s 2 458 E " - QGIS i 22 [ BRI BER ~ 4miE AT
3 HTINEE © QGIS H Gary Sherman /Y 2002 FEFHIAF % - WA 2004 4 5 By B JE
B 28 R £ 4 & (Open Source Geospatial Foundation, OSGeo)¥fTEHZE 2 — » ki
A 1.0 4 2009 5 1 HREH -

OSGeo 2 — {352 M IR B 4H & » (o an 12 S8 I ke 22 B i sth R 22 R 1
iy A B R 105 [F] B 55 o 5% 4H 48 By B R Y B FH R el 0t ot 2 22 R v B PR (R &K% ~ 4H.
BAEE EAIZEE - OSGeo W1 R M 10 5 N BRI RS - R ETLIA
OSGeo HRMEZTE ~ EMHMENR » SLEERMAER N AR FE -

QGIS LA C++Epk » fEHFE /v (GUL) fEA T Qt 22 JE - QGIS n] PI%E
EEH C++ =2 Python B HYSMEMELH - BR T Qt Z4h » QGIS FFZEAVEHINEMF
BHERE GEOS f1 SQLite o [G]HFth HEE Z24E GDAL ~ GRASS GIS ~ PostGIS 1
PostgreSQL -

QGIS Z— 1l % V& EM » o] DIE 2 HE (F 5% 2.4t L#¥ (T > &5 Mac OS X
Linux ~ UNIX F1 Microsoft Windows » ¥f}/> Mac F§ F » QGIS fH ¥f i #Hr 3 &5 45
Mt 7 $& 2.4 ( Geographic Resources Analysis Support System > GRASS" ) (& 4
TEIS QGIS ANFEEE X11 %G &4 » 1 B/ R - PRk - QGIS WA LAE Fy
GRASS HJEJEALE A E /T E A - HER G GIS » QGIS IEEAEEE /)
TEREEANEHEZ (CPU) gD - Ht - QGIS ] LUI/E RIS
B¢ CPU B g JIHE R FTAVER S N AT -

QGIS HEFAM & EAEFr @ EE » ERNERMSEREE - HAl - 5
#HE AR QGIS FIEE Ry 31 fEeE = (E A E 2 M LAY I HFER I - QGIS
AR i A A RERFK ( General Public License, GPL) FEHIHY B HHEES » A
DA & DA T HA B BE N 2E R - 559N TR 2 4B 4H ] DU 2R # 7e 2
REMH S MERITBE -

QGIS =] LA{#i F§ Shapefile ~ Coverage fil Personal Geodatabase & =01 &K} >
.57 $% MapInfo~ PostGIS FI&F 2 HAMAR = - QGIS 7 57 £ 0 15 48 b Hbr [ i 75 Web
Map Service, WMS ) K 481 Bl # Ik 75 ( Web Feature Service, WFS) A48 & AR 75 -

2 s LB A hitps://zh.wikipedia.org/wiki/QGIS
3 4 X 74 hitps://zh.wikipedia.org/wiki/GRASS
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PostGIS ~ GRASS #1 MapServer > PL[A P2 EZHVINEE - A Python 55 EKHY
SMEEEAH > FT DU AE QGIS HYZHEE - A/ ## 1V EE A OpenStreetMap ~ Google
Map ~ Bing - 258 Fi & + M & F S E & - A& 9 Fors -

Project Edt Vew Layer Setngs FPhugins Vector Raser Dambase Web FProcesmg Heb
CeBRBRAR AOeLL,LAPLRAAR QG -N-Rt EES=- 42 @- BW
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ﬂ Coordinate: 13506421,2479530 Scale |1:3,000,000 + Romton: 00 : % Render QEPSGHS @

9 EIEEEE FIE T4 B [ 3 R T R R Y B st [

* GIs ERlERE

HRIAWHFETER 2 GIS ERERE  sRIHNT  BEATF S E TR
)5 SOk R B T RAEEFR K » BB ERFERERES (MySQL) » Wi Z# I HE
EERERE > T BREEEZEEREGD - HRENEMEEHAGES > 2
aﬁf‘f:ﬂ%u TR LAY E R T TER TR B ) « AR SRS — (#4842 £ (Lat, Lon)
HYBEREME L - DAEC sk BB E = AL B - HERIRAEREE 10 55 EMH 2Rt
WS ALSEEE E A - 2z E Bz (Location )

' http://gis.rchss.sinica.edu.tw/qgis/wp-content/uploads/2016/07/mbtiles_2.jpg
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® 1 HEEKEED
EFE . E:S 8 B S
B gen st o W o Il I SR
W BregdEss | &L Ak EREE | L
{CE AT B 22 48 EL T
ZF 01|B0001 e 5 03-8aa76xx 091a-bed001
- B P A 555 5% — —
foERG EE S E 118 & T
ZF 02|B0002 |, . .- o 03-8a2a7653 091a-bcd002
- beh 136 5% — —
L 3 % & B8 Ok oz = f
%% 03 |Booo3 |{E M EESUHFBERF 03 ¢ 7650 | B | 091a-bed0os | E
B 11 % 6 55 — —
o ST BT E 11 48 &L T
= 04 s o, - -
e B0004 DO 19 5 03-8aa7651 ~ | 091a-bcd004 | T
L% /v/\ D, CE:/\i 13 i lt!:: {
%% 05 |Booos |[CAEME ERSURIME 135 3 ¢07650 | © | 091a-bedoos | LT
KR 69 5 — —
TC7E % K EHgEH ) 7 # = 091a-bcd006 | .
Pl —E 1 - -
B EFEEE -Goog X | [0 @AHHHREIRESE x
yadmin/tbl_structure.php?db=tzuchi8ttable=care8itoken=766071174b919773d8894d75f2280544
B C7l Server: localhost » @ Database: tzuchi » [ Table: care
[E Browse = 94 Structure L] SQL 4 Search ¢ Insert =} Export | [& Import =5 Pr
# Name Type Collation Attributes Mull Default Comments Extra
1 PKEY (> int(10) No MNone AUTO_INCREMENT
2  Name varchar(20) utfé_general_ci Yes MNULL
3 No varchar(10) utfé_general_ci Yes MNULL
4  Address warchar(200) wutfé_general_ci Yes MNULL
5 Tel varchar{20) utfd_general_ci Yes NULL
6 Volun varchar(20) utfd_general_ci Yes NULL
7 Volun_Tel varchar{20) utfé_general_ci Yes MNULL
& Social varchar(20) utfé_general_ci Yes MNULL
9 Lat decimal(15,10) Yes MNULL
10 Lon decimal(15,10) Yes MNULL
11 Location point Yes NULL
+ Check all With selected: [E] Browse 7 Change @ Drop > Primary [gj Unique &
& Print Propose table structure @ gb Move columns 4 Improve table structure
Fc Add |1 column(s) after Location v Go
+ Indexes

10 RGE AR ERRER
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AR Google FrigfHIIE AR T » 5 (1 Ik PR AL & S AL ThAE -
TE 2158 2R 4 HE 51 P A DL T #8Hk5 < B BG40 4 fE AN R -

https://maps.google.com/maps/api/geocode/json?key=AlzaSyBfLQ7EI95
Qhax066km7YxGUGLEAivbbF4&address=$address&sensor=false*

Horr > Saddress Fy AT sl Z (E 4k > 17 key {& [ETAYAE Ry Bl 5% & HH 355 2 BRagH
—ﬁxﬁﬁﬁ%tﬁﬁ.@ R Z RS (1000 F) o FF &5 BS R E FE AL
K EEREE R o B A] 58 AR oo R AL AR A B RHE I -

UPDATE care SET Lat=".$lat.", Lon=".$lon.", Location= POINT
(".$lon.",".$lat.") WHERE PKEY=$PKEY;

Z R Google AL il Bl EAREREHE iﬁﬁﬁé{ﬁﬁﬁﬁﬁ@ﬁZ{I
HERBERF & Google A BEEE B ATF K - HEJF 1004 FHRF > 7 55 F
BRI G IE AR (AE 11 FoR ) -

P 7 Scrver: localhost » [ Database: Ezuchi » [ Table: care

[E] Browse G4 Structure [ SQL | 4 Search ¥t Insert | =} Export [& Import = a: Privileges #* Operations @ 35 Triggers

«” Showing rows 0 - 24 (1004 total, Query tock 0.0007 seconds.)
SELECT * FROM “care’

Profiling [ Edit inline ][ Edit ] [ Explain SQL ][ Create PHP code ][ Refresh ]

1 v| > > | Numberofrows: 25 Filler rows: | Search this table Sortby key: | None v
+ Options
—T— ¥ PKEY Name No  Address Tel Volun Volun_Tel Social Lat Lon Location
&7 Edit 3 Copy @ Delete 1 ZRE01 BO0O1 EEEEEEHMPIE 03 EI— 091a- HI— NULL NULL NULL
- B9 R AH103 Saalbux bed001
£
&7 Edit 3¢ Copy @ Delete 2 Z:I02 BO002 EEFEBMGE 03 HI— 091a HI— NULL NULL NULL
- 125l sh — 36 8aar653 bed002
£
&7 Edit 3¢ Copy @ Delete 3 FI03 BO003 EEEEFEMGE 03 EI— 091a- #HT— 233304580000 121.3152548000 [GEOMETRY
BHPE1IH6E  Saarb52 bed003 -258]
7 Edit 3 Copy @ Delete 4 =504 BO0D4 EEEEESAGIE 03 EI— 091a HI— NULL NULL NULL
- B UE—7419  8aalb51 bcd004
]
7 Edit 3 Copy @ Delete 5 Z=E05 BO00S EEEEIEMEE 03 HI— 091a- HT— 233214382000 121.3003357000 [GEOMETRY
- E13%kB69%  8aar650 bcd005 -258]
7 Edit 3¢ Copy @ Delete 6 ZZ06 B0006 LEEIEMmLE 03 EI— 091a- HI— NULL NULL NULL
- BT3B —FF  Saa7B49 bcd008
156%
7 Edit 3 Copy @ Delete 7 EE07 B0007 LEEIEEEM 03- EI— 091a- #HI— 233204958000 121.3004706000 [SEOMETRY
- ENEFA1-2%  Baar64s bed007 -258]
o7 Edit 3¢ Copy @ Delete & ZE08 BO00S EEHETDAEE  03- EI— 091a- #HT— 23.3214882000 121.3003357000 [GEOMETRY
- BT ACBR136% Saarsd? bed008 -258]
&7 Edit 3¢ Copy @ Delete 9 FI09 BO00S EEEFEMEER 03 EI— 091a- #HT— 232903767000 121.2929448000 [GEOMETRY
DEEEINBEE Saar6ds bed009 -258]
FiRELEE)
o7 Edit 32 Copy @ Delete 10 3X10 B0010 HEBEEEHMADEE 03 EI— 091a- HT— 233286569000 121.3135326000 [GEOMETRY
BifchMiF55%  8aarbds bed010 -258]
7 Edit 32 Copy @ Delete 11 1 B0 BEEEEH#PHE 03 EI— 091a- HI— NULL NULL NULL
- E29HANTFH43%  Baa7644 bed011
7 Edit 3¢ Copy @ Delete 12 Ex12 B0012 EEFEEE#Mb1E  03- EI— 091a- #T— 233267960000 1213133610000 [SEOMETRY
- EiFMAi2 43  8aar643 bed012 -258]
S Edit 3¢ Copy @ Delete 13 %13 B0013 EEEIR#EER  03- EIT— 091a- HI— NULL NULL NULL
- EORPEE1498  Saa7642 bed013
o7 Edit 32 Copy @ Delete 14 3=X14 B0014 HEEEEH#ADE 03 EI— 091a- HI— NULL NULL NULL
DENHFER= (465% 2aa76dd bed014
P Edit 32 Copy @ Delete 15 %15 B0015 EEEETE#AE 03 EI— 091a- HT— 23.3262060000 121.3177780000 [GEOMETRY
- Echil#s—FR26%  Baar640 bed015 -258
miConsalelit 3¢ Copy @ Delete 16 =E16 B0016 HEEZE#MHE 03- FI— 091a- #I— NULL NULL NULL -

11 HEEEENRAE
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Bk EeR i 19 ABSh Tt 103 5%, BB > Google SAfR i AAHR - 25 F-8)
EBEREN S Ry T ICEMR E B R T i 103 5f 0 W DL S AR
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[ sAMAHEBESE X

C 1} | ® Notsecure | gps.uhocamber.com/address-to-lat-Ing.htm

1w AME, —iTE A —{E

EBRTE B H1oliEm A 10328
LEEEE A B d A 1030

2 TR ER B B0 ALY Wik
3 BhE | pajaEsn
4. MHEEERE BT (453 Latitude Longitude)

TEBETRE I B0l Ait1e:k-THERE
CEEEEHESE BRP A 10388-23.3293305,121. 313312

13 FEE 0L R AR R A

B~ Rl T TEEMEE | RBUEITRCE A E

2018 4F " fEEMIRE (> 240 2 H 6 H 23 1 50 93 41.6 b » HERALIAE
R > BB AN 6.2 IR 6.3 N H - AXHE KB ERETIE
fLiE o N E KBTI T A R8RS R — ~ A - T EMEREKE
2 45 EHEF - LRBEEATNEELEERE "Ta2%E ) K TEEEME
&A% R B - RERE AT statE L QGIS BEMAE & AT E
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— ~ 5 E R

B8 B 2 B R S D B B B st & B g U B > AR IO R KB o L 35
LRk AT @RS B 4T » 408 14 Fros - B 14 > 4T k4R 2ok B @ T AL E
A=At ERNEENMNE O A AP TRARRE KA B %A Y Fr i
B o s ECHE (LRSS ARE L) ETERIRSN > LUERE 14 F/Y
BEGIRIE  Horp o 4T (4 A% IS 2 PEBE SK 1@ 500 0 K B i, 0 25 (49 FE = 500
£ 1,000 2 R EE Y& - KGR EZ 1,000 2 1,500 23 K#H[E AY & -

QGIS 2.18.16 - tzuchi0206 & = 2 B @) 1:50PM f1
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