HiBRE GHRAGOE HTR 72 h B M 22 [R50 A
R v S HLER 16 53 P

[ESEE T LS

2 ~ 11 B 1,5,12,*
Rk MAR

BiE : AT R4TH = s W ED EHNIE I AN A RIETE 0 S R 50 B
1% o ik D AR BB TAK2011 £2015 7 F M 350 25 Z4 3.8 > 8 ArcGISHEATZ M 247 © 2L
BATEROMN B EEESEARTILE T 28 - RBEEITERRIN » O35 AR B2
(Getis-Ord Gi*JAZ FE HH) - ZEFTHF R ERE R FE I EE - R 1 55 Moy -F 34 R T
FEHERFE A BT HEREEREA TR R RN BRSO ABEMERA SRS EEERE > &)
YR SEE BB REERE - G TRERZIEHE LS P& F8%  AGetis-Ord Gi* b9 4L
EEENTHLEMAE - ERFTHAEE > MGeoPDFA KB & » ST HF 4 55 o2k i i 4k
ZARMME c MEE A BLBE TR EEARSOE R ARG REN - AR F Y
BEREELNFHRE  LRLARFSEEZEHHLTR - iR T BRI A RE KGR

FACEE Y > BLAREE N BIRRE L AR E = waF SRR RS ERXTE
35 7 ) 69 7 WAL Fvk o (& 3 4EEE 2016 5 35(6) ¢ 671-684)

M4Ee © I H A FEREEY - HN o BM AL - RS

VB G RN T A B AT R S TR B
LA % T

2P B R A SRR AR P
T LA IR RS P

M EACLIPE AT R
THEEEREA ARG AES A

O B RAT A BT R IR AT S SR BT R 0

T e B R R R 3 b e e A B R A A
er R S PRI IVA T ¥

T P E A N

0 M T BURE A A R A [ s B A P
TR A A AR R S B PR R B A
PE RSB A
THAEE  RA R

ik &b P IR R R 1TR
E-mail: wjchen@ntu.edu.tw

A5 B 1 2016.6.1

B2 B 2016.10.17
DOI:10.6288/TJPH201635105036

Ok

=]

LR 2016, V0135, No.6

(]

Al

FRIRE MR TR BE Y (FRBIE R Bt - LA
N RE AT IBEA - rTRESE AR A0
EPERIEEYIBEFITT Ry ~ HEER S AT
PSR g - Ere s v R B SR FIAD
B R A fakelt - st S AE IR R L)
AE ~ (ATt e R ORI - Bk
T FAS B H 2t g A A LA AR RRIE[1-5] Ty
TR R R A B A T o R
T TR IR AT 2 PRk - PIAD ¢ 2R
AIREIR IR EE i B (6] ~ Ban & A 5
MR FFETHEIEIT] - Kbt - ERstE
WA 2 i BT TR AT - 2
A I TR SR R R R

TTEE H 200657 H Bildh - FEZBI

671



HAE FEE BAT AEX BUEEm BIERS RIE R & FOU AR

T HEE) 755 i F B RO (R R R
L)+ A HERR AL A B SRHER (8] - #T3H
FERHEE— ~ TSI E A 2 AR
FRIBARTS o SRIME 200654 » 55 =M F i
JE AR BB — AL » Frh X LU ey B i
fir - M HFEES9] - REEEES - &
WY B fE RS AR ~ R
B o BB 2 DA A R R Bl &
Mo ZREHH AL AR AGIE LAY E
T o SR IE A B0 FHRY H 380 » T0EReR
2009 &5 T Bt fEF I HIMRBIZE 1115 - BE
FAE= - VUREME20A L, 155 - R
KIS PFRIETE) 5 MASFERE20L
e A BRI TE RS
m#ETHLERELEEREE A EE
LS M ~ faF - s~ &
FABAIG A B =8 28 (H A58 i FH 25 = A
DUk g - RIS RSB R B R R )
[10] ° fEEMERE] LIERIKE » %= I
B b AT B B3 AT 2 B v B WU B
H o AHReEIE e NER LI - KB HE
— RIS ABLTHP]

B S UTR T eV EE 2R BR
TIFEAARGHIEE I » ik S BRI AT A
JESEEARESL - thHW 2B ERMEGR
2RI « 40 - FTRE 2 S AR
i At A RS 51T R P s 2B (T al RO ik &
B[] » FIRER RS MR BB (T
EERIBET ) [12] » B SRE— T S e
(assemblage)[13] ° Kl » FEALBERI T R 58
A EGRAER R R, - g [
A1 3 AR S 2% A i BB AP A i (o P B i
WZWE[14] « K - BISNERETS
TF 5 R B o ol FH B S B 5 3R R 8 (Geography
Information System » ffEGIS)fEE © B4l -
FIAAE R AT TR 22 o FT R
FrotE AL KRGS B S S SR rp AR R i
AR I I At - G HF B EE K
TZE R AR IR 15] - A IFFEER]
M FFAENERE - DAGISEMH IR
B AR A g 2B (hotspot)[16] » 32
P9 T O R 2R R PR AR AR AT Ry A A
BEREAGISAS & » BUE T — M A Eh=Uhh e &

672

bk » 20 P T DRI B AR ZOR et/
apps.nccd.cdc.gov/gisbrfss/default.aspx) ° ig
SEHEH] - AMESR TR AT HRVRGREEER - &
AJ LR 2GR, AR (8 SR AR R T T R Y
& (ERREaLlH]_ ERY225(14,15,17,18] -

BEHRUIET RIERE c E R A
SR E L IR R A G SHEFT 22 [ 70 #r
[19.20] = H2AETRALBE T » ZATHRE
FHEENCRPA TESE A - HRTIE AR
FER AR T/ AT ST » AT5EZ
B R B a i L B4 - AEHER A B FE
BEtkreL - MR AR Rz - DUty
RRTEST R L P R = ~ PR ARy
TBUEE - SHE TR A RS - DIGISHE
wf F i (o ] B ER SR I BA LR o FATE AR
FRZERI AT BT » T 3 A S R
SEACER - AR ENEL T e B A e -
DA Bt R RIS AL -

MEIE T E

— BRRE

ARWFFERTEE BRI =48 - 55— 8
& AR, - R RS
BRI TR TG - SRR TR ATRE
TR0 11420154 - BB EEYIH
PRBIEE = ~ kR IE > ER &R |
()RR~ RS QFE
A 5 G)FEBAME(EDFEET
TTECE - GReflthl R ) 5 (4T AR
- BT THiEEE SR - KA
MARER > » H— T WBCTRE R LT
"B E A EARE 15 1 (TGOS, http://
tgos.nat.gov.tw/tgos/web/tgos_home.aspx) *
A« A EFUE (TWD97_12153%F » L
B 2 PIBGIER  IAE ) ~ B RRCE T
HiE(WMS) o H 2 GISEHR T &
FR e AB SR Arc G SHREE Ry F A EE L&
-OpenStreetMap ° 55 =%k " M AHREMET
R - R AEGERHE R TG
REBURRATAAG TR - RS AN
HELH A LA -

R o it o AR AR - SeAE

G 2016, Vol .35, No.6




TGl R SE B e bR SGRATEN LR 5 £2
RN RIKE R LS - FER A E B
30T o FTEBIYESETRAR - BT rER AR
TE o BT E RS HRIR 7 A R 8
BT+ [KIFEAHF &R B Rl R 73 A
A& ERIRE - BAIPTRUSE RN B
BEANG PR - ’iL - RREHES
FFE— AFTE - RilA A BT -

HR SR R O FrRERR ik &R
ANEBEIEY HBEHENRINEE - M
KRR o (Kl » ASGEIE RHE b 80
RRTHA - MR REEHGISHIBI T » it
B R T AP LA ER} » A BE Bt
g AL IEANMER] ~ FREF) TR
53 BARIAE - %A T HSEAERY 8IS - KL
AT N RE B S A BT T AT - SR
EFHGE LE A BB IR T 53 g o3 AT

RBRANARITFCRIRRTHAE R » Ko 185K
DL EZ W4y A 0 2011451 H 1 HZE201547
H15H L FEERERI 10791 LT IGZEH: - H
th AT TEE S I 94814 5 A R
ERERE 2 Mkl A5 93975 (L R AR -8
87.1%) » {HELE R AR AL EZMMA G5
I o

— BNEE
AN B A L Ry ZE R EATRY - 75

TERETRE P

() FIRBERHERE © (D)ERERIIER - &
R o 22 e AT BRASE AT R it
Pl o (2)MUETMIT L ¢ FRAT T
EHECENSL - AR B R
INEHERBENANEREER - HUA
THAIE » BIANRSEE R R T IEE% 289
Bt (HIRMIRFRE R RS
AT ~ BT - IR R 0 T xx
rixxW@E P IEES289%% 1 o (3)BERH - BT
SRR, « R AR R B
F o BN - KA ARk - KA
R E B MERR TS - IR b
JEA B LR o (4)BEC AT,
RERIRATSREE AT« (LR e

BT 2016, Vol .35, No.6

>
i
> D

SR N IR T A e 1

AR FEr R RS A - AR
Bl 5 B AT ERE AR T BB T 57
AR TR

(=) R EE BT« AWFFEFITGOSH
Frgefts T HEXFIRE e Lu ) IRES -
A b 2 SR R Ry 1 T R AR A
i o HrPoREEIE MR - LB
HGoogle MaplERlifill) - HEITFENE
fir o —HEGXYERE - AR EFA
GISHYLEJE - #5358 L5 FEATE Fr 1 Y
R E B AERHRRR SR B R | o e
JEE PR AR A B 1% B St bk A A (B
ik SE AL L - SR AR A o
1EWE) - AR EGE T AT IEE -

C GISZETH

AR5 LIArcGIS (version 10.1; ESRI
Inc., Redlands, CA, USA) - ArcMap fy + 22
HETH » BLn%E I 2Quantum GIS
(http://www.qgis.org/en/site/){E FsifiB T H -
CHR B AR ¢
(—) ArcMap : F3EBRIESRIA H] AT H R

PRt & AR - B A A REE

A~ Z2fE ST ~ PR - HEEIERET

miEE g ~ RS R ETEGISIIRE -

HrfArcToolboxHE & R FAZZ R34

B A » BRSO ELSHIIE - 55

Ab o+ ARG EE A FH R Y ] e T

AE » EERDAREE R JE (layers) R

ZC(feature attributes)GeoPDFfE 2B =,

TR Z L
(=) Quantum GIS : ffEQGIS » & —fEE5

& HEEARREYRE « D822

Hr TEAY B 22 SRR RS - TR

R BAIAE R IMEFE = (plugin) » 2K

SEfi TR e SRy — 28 T H - (HI PR

BB AT MR 5B 2R QGISH SR »

HRE RS - KIAEES e L

G FERRA ] g2 4% - thn] DI AR

FRTE R X E RS e TNEG A (5

% HRERERE  REGTEEA

FIRHE: -

673



HAE FEE BAT AEIX BUEE BIER RE R

m -~ ZESTRETZE

AR FE LA B SR i A R B 5 54
EEER AT LR BSFE R HLE
ETHISHZERHAAGHEE - R
ERINAR RS - E AR ITHIE
B SRE RS - HEEE 53472 BB
EHTK -

(—) &M (global analysis) @ &AWL
B i b4 Hr(Average Nearest
Neighbor) * 73 BIEHE H BB IR
27 f ST AR B B (e — & L TR B R o 3 R
Z BREERY -2 B EE A o AR N 2
S i ol L e yv s = RE 1  sli
FEE(R) - ZHR/MAT » AR ZERMER
S (clustered) ; HRAR » HIEH
ZeR B0 S (dispersed)[21] ° REVHRET
FEEKAE > A FEHZ-score INEIRE -

(&) BERSEARECEE « LEHEE=
AT i (RIREE T LU 1088 A 12 35
AR R HERITTHEE
EREE RHGISHEE N ARE . "BHEE
1, (attribute data)#® > DAEA{S Sz (& (%
By REHHE R EER - 7=
(legend)HV:E$E [ » ZREERITHERE
A EEEEMOIEREE - D& 101E
R iR - B LM ArcMapHH
FITPE Ly “Natural breaks (Jenks)” » FEiif
DATF-Ehase a5 3 FIEERY I A 101
FR o MEEET RO - TAEEE
FHor AR B (BB LR R 3R ~ B (R4
EF6H) ~ EEEBCETHR B =
B AR Ry BEER S RARRARE -

(=) &5 (local analysis) * 75 A8 ELIEAG HE
FEERET TR E B S R T
& » AILIEITEAEE AT - ARWFSTER
TR IR b E J7 1k 0 412 Getis-
Ord Gi*[22]BEL % R PR B[ 23] ©
A. Getis-Ord Gi* : ¥R FRAnE IR
X B AT DA — [ St 2 R 43
nflE 225 BT+ RIS {8 22 BT (T A
Horora B Ry FG3R) AT B FERY 55 i &2 JE B
BT DU X 2R » DUSR A 22 BT
R B A SR R BRI Ry d Y [E] - H

674

OB BURER

B AEE 8 B A H A 22 ] BT - Bl
EYARTZE BT « B 7 RN
R NP SR S P S AR DV
NHUIIRERERE w2 FOR ¢+ LR
O PR d B FE R - w=1;
[z EHELL R L - P RdiyEIRE
HIESMEF > wi=0 o ¥ 2R R ITm
B EERATE AR s BT Y B R
FERT DA FHIA TR EEOR -

. 2w, (d)x,

J

Q

n
20X,

Mt EGi*HEAELE - BA L2
Z-score * K[ AT DU HYE B S 7K HE
[22] » FEAHHTEH - BAM RS = #RATEL
W (R SE T )35 b B R e 2R
B FERE SR - R TEE A LT
AR - RIBIETRRE IRy T F/4510
B ) MR LRI BN - AR
{RRYELER - SPERARY A/ » HIE kS
fRftny " EEREAE ) I - KB
BAOH-HEEFER > HEE ]
e ERAMTEE R 14108 -
BB T+ BB ELE Fy e B
Kol » SHEERE BN S &
A SRR B BATHI (20,21 B
JETIAT Ry o AT BG A7 (point) 22 ] BUREAY B
73 mwmZERN R i AL
B RHE A BCEEHES &R (raster)
il A% B oy AL Rk B 2 R R A LA
BH - AR A E (density map)=if
FeBE\E[E (heatmap) » A B fiF 2= 4
FREYENERFTAE o H R T HERL R R HEAS
Jiik o B EEEAT LI, yi)
Lt BAE —EEE A B R B
[23] - fREhEIEFAIF1E (bandwidth)
B PR B E - AR
JEERREAT AT RN A TR

_(x-x,-)2+(y-yl-)lz

h2

A 1 &
f(X) - nh’m E !

i=1

Rt - MRS AR/ N A AR R

G 2016, Vol .35, No.6




e B A e R -

5 _TEENEE AT 0 fEArcMapl0. 18k i
ZArcToolboxtEf » AJLAF]HSpatial
Analyst ToolsHHTETFELIRELET T/
EME G - 28diR IR
fH(default) - BlEEFRE —BE 2D H
— FEAR B AR PR (Euclidean
distance) ° {EAGBRIL B EEEIRF - BRI
BREEEYOE (environment settings)ZH{H

AMOutput cell size * Search radius » Area
units ~ Output values arell fJzMethod3¥ »

AR AR o (B TR
K B[] (processing extent) + HIEEE
DARZRR TR TGRS Ry - T FE
DUER R A S St B o R A el 1 s
HEE o QDL t(E e BB RIGRLE)
VF Ry B AR BER AR A LRI - ST D
Ml T TR B S AT - TR
FRREET R - fE NPT - R
A/ NEIR L o s NIRRT AT - TR
rh 2B LR - SR s -

(1Y) FEah A E B L SR E © DIRZR A

AR ARG - SR
B3R o FAE R GISHREE Al I & 1%
BR - DIBA T S (Ol 230 o5 BT 2 -4

gattic Health 4
“0p,

A )
SO i

SRR SRR B e i T

=R o RGN ERSEEE - - DEGE
NG (& A ST SR SE NI L RS D)
RF - FoBHe 2 F W mE R ER
kS - GHE R T SRR
SRR - DRI gEH g SigmaPlot
(Systat Software Inc., San Jose, CA,
USA) » SIS B B (multiple
spline curves) * #FELE AR IR AR
L -

(— ZeR R

DIFERR AR E AFERN =~ UkELE
SEZ M B TS i AR o A - RS IR A
TRE DRI R AR R B /MR 1L (T R
0.195120.26) » FHrhDIESPYFEEAYE R/ o %
JERIZ-scorefiE-40.411836Z-68.025163 » Fif
A FLAEP-values/NM20.000001 o HIEL A4 -
ZER BN ARG MR - EEET
BB -
(Z) s AR

DABRERR T AZE =40 7B e i/ N2 R B
G B — B AR E R IR s =~ PR
rH AR o A mIRR TR

B—F BF

[1/8108 A]
0
il ils
1 16-25
26-35
i 36-40
w41 -50
mms51-70
71 -100
101 - 300
B 301 - 992

—  B3RA B F B (A ArcMap# )
HEET ~ Z4EBHLG - fE= KRR - 38 SRR RS « BERVUE NG R LA - BB RSE

BAREEY - AT/ NEEER AR E 1 -

HE#EE 2016, Vol 35, No.6

675

%
%,
%

5\



\\7\\\)\\\‘ Heflrh > 1‘58/1 ‘

?® b S
LGN . AN

& B
]

HAE FEE BAT AEX BUEEm BIERS RIE R & FOU AR

hEELLE - 23Rl 2 Pa R @ SRR SR SR (-
A101-300¢F) BB L@ BRI EE S (A
41-501F) - BEAFEFALG - JRARA R e E B
EREAANELE - 1 HAEPEIEE R B S
AP A RE R - B E AS1-70
) « fE38 =@ SEnY FE E & - G
R SEE - BEIUERFELF L
F o BIGIE R R R ISR AR o B
=S - BEERE - = TUREE A E
—pitGE A EER 2 e R EER -
HE—H ST T 2% AR ERY
1B
(=) DAz St e @

¥ E A E R ETT BB AT 0 A
HIEH B A7 Y Getis-Ord Gi* @ FEAEHE{LE Y
Z-score * RHR/INEHE R IR RO T -
e —(a) 28 - EEPRILIEH - H—
I BEf57 Y Z-score <-1.96 » KL% H & Ehi(cold
spot) = FMHEHE - HADEAIAYZ-score > 1.96
B2.58 » tERKFATERAVELEL - HEE R ET
ENERRRAE - #HEE/KYEP < 0.01 (BiERZ-score
<-2.588>2.58)8(0.01 < P < 0.05 (5#-2.58
< Z-score <-1.968(2.58> Z-score >1.96)1JH
BEEAAT - 43R [ (b) HH DURL 2 BAd (A

o ARIEEMERDR » EIRARRS RN
A7 > PTEPS R - 1 B AR g
|§_| °
(M) ARG B 1R

FUNE M AR - AR S B R
B BT Pt 2 g R B A BL o A ] - B
A - JEIE T E% Ryl R TR - SRR A
GeoPDFAE =i - 2110t - REEPDFAg
TReSHIThEE - [ AE TREERKER - &F
HRE AT o KL - AR 8 22 A 4 ol B Bl
BB - A RGE PR ~ 3 AEIR
RE ~ FfFSTRERE  REE M B EE (A RE S AH R
TEHMEEN « DUE = Ryl » BERRTH AR A I
BERZ SR AEPaRE I » i LAt T b I W B
BiiT% 5 TSP s AL SR -
() BZB I S Al

Ry T e o7 A M B 0 A AR T Y[R —
e O NIV GIgaEE s vl =i
B o BFOURFER o BATEERCE RN
JERMELEAE » TR AT, o AG B E
Ao BE LAMKTE » AR EE R BE
B E B RE T AR - ANE 2
R FH B (B a5 COPETE RS Sk BE) ol
JE RSB b 5 BRI E AT EE

Gi Z score

B -5.000 - -2.575
[ ] -2.575--1.960
[ ] -1.960 - 0.000
[ ] 0.000 - 1.960

[ ] 1.960 - 2.575

B 2575 - 5.000

—(a) %M F EZ-score(¥AArcMapZ Getis-Ord Gi*# € ¥ #9Z-score B 4% A QGIS 4 #)
HePEGetis-Ord Gl H 2 Z-scoretET TAGE » FHA LU i S pe B ol R SRR -

676

HIfITEE 2016, Vol 35, No 6



HHER AR IR T

[ Hot Spot - 95% Confidence

B—F B_E B=E
‘ § 2
BAFEL¥
| : Gi_Bin
\ Not Significant

I Hot Spot - 99% Confidence

=(b) PAE MR ER T HE(AArcMapiR )

‘2“\3\\0 Health 4gg

&

EHEZER

I W AR - DIZEVER /3T (hot spot analysis—Getis-Ord Gi*) » ZRAgE & Ik MY B2 & -

. W-EWERS

- WEEEERHE

© BEEWERSE

B =

JB - A JE 25 oy A7 B (VA ArcMap48 )

RS AR BT E AR YE - QDA SERAAG BERTRE ~ o3 AARTS ~ MTTHHE © F e bl (R R RS AHRRLE

IR -

HE#EE 2016, Vol 35, No.6

677

> e “Ocy.
S IS 2
> By % &9



N
S
o

HAE FEE BAT AEX BUEEm BIERS RIE R & FOU AR

<VALUE>
o
Eo-5
[=5-15
[1s-37
i ANl [137-55
W Iss-72
[72-122
[1122-220
[ 220- 330
[ 330- 470

(EEREE (b) Z= AL L AT (c)RHBIORE 22 FEE A7
(g BB (%) [R5 (g AL B0

A BE A B (VA ArcMap#g )
EIERG A IR B[R] — B =R E - T DA o ArlE sk 23 -

syl - BEURPURE R — SR R - Tk ATDASHEEE RN - A/ N
A ERHLE RO FORE » BUREL G AT ST E o 8 7o PR A S A i
TR - B A Ry R R T e o TR 2 ZHATEE R B - Rt A e

678 BE#EE 2016, Vol 35, No.6

?“\)\'\c Health s,

A 3 go".”é%
3



(EEI e/ N2 /R R W b At o AT+ AT
AR o ATl - ] B R R R E
A8 o AR IR R A N AR - R 5
B L SRS R BR R - ANELEREZE R
I NSRBI A Z ST S AT -
() BHER L TR [E
AMREARBE A B ER - th

%

MRS PR i Az

ot

AILUFBA s AR L - DA SR B -
A Ve W b S B R 500 %+ 53 PO
AR B EE200% © FLAEH - BEERE
R, > DURAE BRI E A s - ARG
AR £

e - U A B R R 0 2 S B R B
FEIAAEEN=R - RIERIAH - WISHRSRS ~ 6

ZIFAE (%)
ALARM
N -90.1 - -80
[ -80 - -60
[ -60 - -40
[7-40--20
[71-20-0
0-100
771100 - 200
[T 200 - 300
[59 300 - 400
[ 400 - 500
[ 500 - 7701.5

[ 7~

I Sz F 4% 8 R B (VA ArcMap )

FIFBACRRBUIRAE T - EHEE AR ER -

R
(%) ’
8000 - 7701.4% *
) ) 16
16
1600 ] i 1520.4% -
1400 A | .
1200 T - EECEEETEREEE P 10
e B B 8
well - 7026% | ¢
] 249.1%

600 303.1% 2032% 2197% 4
wl \m |l
200 - = ¢ ¥

N N g

Bl ES2 EE3 E#H4 ES5 EEH6 EH7 ESS

—o— HAE@ENE
¥ -EE St
=~ ATEIERAE

FRENE S8 Yo S E T LRI
EPRIRE 2 - GRS R R, -

HE#EE 2016, Vol 35, No.6

679

" -
125 4,
LI S



HAE FEE BAT AEX BUEEm BIERS RIE R & FOU AR

7~ SHYBENRIEfEEET00% DL E - ERIEH]
— WA A AT - [z W3 e
LB A B S TR 14 K 1614 - {H
BEIRABRAL
(1) B AR E R E

BHA R R B AR g s @ =R > m]
FEDLRC I R R FR A - R AT — 4R
LE o Rl g B AR 2 H R - BRI T
BRI Sh AT R PY KSR - 431 2 30 = AR
RSB R (] /\) o BEHS SR » At Bl
Dt s ER A -+ i B3k B C 3 W Y A3
FAEE AR B AR TR
T o AEIERCSRAE R SRR E - BT LL
PE AR 2R LA R fERE RS LT
M2 RS, - ml T BHE LA By H At
7R AR o DU S HAAE R SR &R
VERF B BB IS G S HIFE -

EE

AW FERG IR AER LR = ~ PR
FEETEUR > BRI BN
FMIHGISHEFTZEZ AT » S =~ DY
A RE st - ST ENRE AT B B R A
BEER - BRI —-KAMENHGISY
PR E LA R EOR, - MEIRFT Y22
HERHIE —LERE] - ERERETRERGIS

(%)
o AHIE (11E) BHIE (718)

RO LERAR - B & BAEL T B B B s (4
B HEIR PR = DY n R
Bh o S B REE BRI b B
Mg
(—) ZZRTE R R B

A=~ DUk TR 7 E 0T
ReZefE At a Ty - A SR RS
EHREAE(L - KRR T AJERNEL o R
TRGALRE © RIS TS ~ (A
STEE ~ EEUUHEE A B BT - 5Lk
LA EREE - PTREEr s B2 ST
HIFEIR o HAHZE A B B AR bl 5 riT HE R
MR R EE Rtk 325 (address geocoding) B
Frh L RS R E IR SR B B A T
HISZEE24] « MMTEEBERE T R (cell size)
Fy25 X 258 REL_Eifi## =48 (bandwidth){E
500 R AL » 88 SRR st bk B R A
REMZIRAN 5 A3RI - SRR A R A A HERE
BRI B ISR - IR ERAERE
EAB Y FREAERRM » RS e
R ST S ) B A i T R A
AMEFRAD AN TR ~ fi7E < TAE > BTk
I m 22 BRI AT I -

AWt b O HEERTS &R
F LA L T B EIMART - B ER
=~ DURREMHIITERE 7 ERESE AN
FERTE M OO E R B B B WAL © KIRL - 43HT

(%)

CHIE (11E) DHIE (9 B)

400

200

BA F5EHEEEEHURE
BISPRRRBI R + B0 REIA T L

680

G 2016, Vol .35, No.6




IF AR OB HIBR AL © B> T EINZEHE BR
PEETTIRNESIEEIN e i
BRI - T LAE RO » N BT
AREYSEHE R - H g Le G T ik
A RIFE AT P 23 - BESh - Y&
A BRI - A EEAIER S H A
W AR =~ ik o R =Pk
oL E FTRE WA A - NI S
AR AR T RERE FH —REE S
A RESE A B % - AT5e H i
AR A BCE RIS TE o HATEAM
it R th ARl ~ TR SE A ik & B2y
0 i oRAE B At A Gt & s A - it
BERBIR O G -

BESh - Frin B IR RO T RESZ EI
JiFFE W E R ~ R B IME
FNRRZE - K - ANPLRY R - th
FIRESCMLHY IR A PR L BUPRE © EfR
AR AR BRI IR AT - By SERE R
S TRER B —ERS A - A RERETE B I
BT R AR AR o R EED T
R R AR R B AL - B RR
B g L e -

(7)) ZERIRERARE 2B 7

B Fr FH I 22 F B R _E SRR -
BRI TR R IR —2E =~ DUiRBah
EAERAIZE PR ERTURE © TfMBEH 1 50
ANERI AT iR B AT RER ZE LR - A
EEE BRGNS - SO RERET
TR SR E 22 [ B R 2 AT (P iRl
o AT LU B AT (BRGS0 ATT) - HAR TR
AR DY AR A RS LS e A 22 ]
BEEHL - BHE R THANE RS TR E
b o 38 B AL 2R 2 o B Y 22 ] S A RS
R BEIZERBELEHZHEL14-16] °

i - PR R 23T KR -
HESIERERAEREERRS - #1140 - B
P AT 2 A AR (A —) - RE 2
B BT R (A =) AT RE & 2 5N A28
EIPRE - RIEAWAMBLE AL A8 - 5
R BT DURIRR (s - % ] DUS 225
REEREHEERE ERVRENE © HEE
HREAFIBRA A ACIEEER] - 230

BT 2016, Vol .35, No.6

>
i
> D

SR N IR T A e 1

BRI BB S M (8 ) -

AWFFERA EAE AR E R - B 722
ik Sl N R S TR S = G I
& S5 A R B A A B I B
FEan s AR S E LR R AL
R o FERTHAZE —F 0 - #ER AV
BRI R @ IR m AR » (HIKIRRE K IFF
Ik o KIS R R WS AE - DIEEE AR
R 2 iR A A R -

AN ANERGIHT LTS RIS R
AJREE —Le =R o Dl bt I R AR
ELHBAIER - RALE SRR AR i A
ITE S BRI BB S BT IRY - AT e e E
Getis-Ord Gi*li AREHE - N —BEHEEK »
B 43 P RE S AT R TH 0 AR HE A I B &
B o EECRI LR E E R AN AT
o3 75 T i A B LAt B v B R St B BT
TEAETTEABE S HTIRFRAR TN 8 » IRl AR
% o MAERRTH AP R T & #UR A 20E
AR INE TRER K Rt & A L B S
BRFIE SR o fEZEM T - BRTETFER
[RIAY 5 BT SRS Bl E 71k - RS R IAE R
BHSEEE H UERE - {EISHE L - BIFLEST
LA e B ST o

SHAh o SR fer 2 8 2 22 R 4 b
A BREL o RS - FRAMTEE
GeoPDFIY = » M B3 LT LIRS #2
i HEA R LRI B AS R DAEEIREE W] UK
KB » DR RS © S50 fE sl
HEEAOB TR A BRGREE - BRI ARS
SR A — 2 n RERVE IR L - [EPYE LA
[ B A S B R B - B — IR R
AR RIS SUE AR - AR E
BHISERESTE - BAEEERI S ~ Uk -
B NIRRT 2 - ATRENTH] HH AR R L
W% o it - DIEREEEELER - 25585
PRI A SRS - MAAE R —H g E 2HAR
R E - BN E B B ERE R T RE
BaRA -

(=) ZEHIBEE N ELPHIREUR

DUBRAEEAT ERE » AIETRR A A
EIER I E BRI @ ATRERI Ry 2 5%
R RRETE - EAOEEIEE S - FrE

681



HAE FEE BAT AEIX BUEE BIER RE R

EAHE - TR T AT ) F AT S S0 R A
Sy o MPe AL rTRER R A e - (EISERAIHY
YRS Gy TR - S35 - RALRTREIR Ry
BRI - B B - B
ZEf 2 -

SR PRk - A DTS T B Y
AFTERIE o ARWFFEFTHE S 2 Rt B A
16 - i B s B 22 RO RS & > DL
S LN EH - KT B A e
SRR - SEE AR A R AL
CIVELE: S WALRLITECY9/1C:Gx == S
FEFE L TRRGEERGIH - BT DUE A~
e o

ST - AEHEREERAT - SRR
AR E R B - (ER AR - 2R
TS A MR BLAL - OE R AR E R
# - BISEEAIEIRR S - S
HIRTZR - BlAE B e Bz R R S -
R DU & B ZAEHLRIBAIGISE R HET T
ST

R REE WG A PSR AT & ~ 4
7 HHORIFIRIRE ~ JEIRRE kRN o B
MR KR ZREERET(25] > TRETEHES
BRI ) 5 st 38 A 7 o FH O JEU B e
DUE R AR B H e A TR,

VEE R AR R 2EY) i T 52015
M T g b BLEEYE TN 2 A R R
WFFE— I T BURF A2 L SE Y F B 3 s 44
BETIWITEETE o GHFERE  MOHW104-
FDA-D-114-00063 1) f&& 3£ o

ZEVR

1.Fowler JS, Volkow ND, Kassed CA, Chang L.
Imaging the addicted human brain. Sci Pract Perspect
2007;3:4-16. doi:10.1109/IEMBS.2006.259770.

2. National Drug Intelligence Center. The Economic
Impact of Illicit Drug Use on America’s Society.
Washington, DC: United States Department of Justice,
2011.

3. United Nations Office on Drugs and Crime (UNODC).
World Drug Report 2015. Vienna, Austria: United

682

7.

o

OB BURER

Nations Publication, 2015.

.Lim SS, Vos T, Flaxman AD, et al. A comparative

risk assessment of burden of disease and injury
attributable to 67 risk factors and risk factor clusters
in 21 regions, 1990-2010: a systematic analysis
for the Global Burden of Disease Study 2010.
Lancet 2012;380:2224-60. doi:10.1016/S0140-
6736(12)61766-8.

. Whiteford HA, Degenhardt L, Rehm J, et al. Global

burden of disease attributable to mental and substance
use disorders: findings from the Global Burden of
Disease Study 2010. Lancet 2013;382:1575-86.
doi:10.1016/S0140-6736(13)61611-6.

. Chen WJ, Fang CC, Shyu RS, Lin KC. Underreporting

of illicit drug use by patients at emergency
departments as revealed by two-tiered urinalysis.
Addict Behav 2006;31:2304-8. doi:10.1016/
j-addbeh.2006.02.015.

Wang SH, Chen WC, Lew-Ting CY, Chen CY, Chen
WJ.Running away experience and psychoactive
substance use among adolescents in Taiwan: multi-
city street outreach survey. BMC Public Health
2010;10:29. doi:10.1186/1471-2458-10-29.

R ~ A HOTBE BRI - BT E -

VB BTG e R IR o R E R - WEE
M B ZBAE - faF G - Bk - s
FES fr S SEEELE » 2014 5 77-100 ©

Lee PC, Chien SW, Tsay WI, Hsu HF, Liu YW.
Substance abuse prevention in Taiwan. In: Li JH
ed. Substance Abuse in 2014: Prevention, Risk, and
Rehabilitation. Taipei: Food and Drug Administration,
Ministry of Health and Welfare, R.0.C. (Taiwan),
2014; 77-100. [In Chinese]

CEEE  FEE - BREYE L - BB

By o ZEE N 2014 BEEEH - B2
il ~ & ~ s - Bk BRI RS
%2014 5 14-37 -

LiJH, Yu WJ. The history, current situation, and
future trends in substance abuse in Taiwan. In: Li JH
ed. Substance Abuse in 2014: Prevention, Risk, and
Rehabilitation. Taipei: Food and Drug Administration,
Ministry of Health and Welfare, R.0.C. (Taiwan),
2014; 14-37. [In Chinese]

AEB I EBRERERE ¢ Sl E IR ARG (B

Hi « KBI10445£02H04H) ° http:/www.law.moj.
gov.tw ° 5[F2016/06/10 -

Laws & Regulations Database of the Republic of
China, Ministry of Justice, R.O.C. (Taiwan). Narcotics
Hazard Prevention Act. (February 4,2015 Amended).
Available at: http://www.law.moj.gov.tw. Accessed

G 2016, Vol .35, No.6



1

—_

12.

13.

14.

15.

16.

17.

18.

19.

June 10, 2016. [In Chinese]

.Sampson RJ, Groves WB. Community structure and

crime: testing social-disorganization theory. AmJ
Sociol 1989;94:774-802. doi:10.1086/229068.
Anderson E. Code of the Street: Decency, Violence,
and the Moral Life of the Inner City. New York, NY:
Norton, 1999.

Duff C. The place and time of drugs. Int J Drug Policy
2014;25:633-9. doi:10.1016/j.drugpo.2013.10.014.
Cooper HL, Tempalski B. Integrating place into
research on drug use, drug users’ health, and drug
policy. Int J Drug Policy 2014;25:503-7. doi: 10.1016/
j-drugpo.2014.03.004.

Hunt ED, Sumner M, Scholten TJ, Frabutt JM.
Chapter 24: using GIS to identify drug markets
and reduce drug-related violence. In: Thomas YF,
Richardson D, Cheung I eds. Geography and Drug
Addiction. New York, NY: Springer, 2008; 395-413.
doi:10.1007/978-1-4020-8509-3_24.

Vilalta CJ. The spatial dynamics and socioeconomic
correlates of drug arrests in Mexico City. Appl Geogr
2010;30:263-70. doi: 10.1016/j.apgeog.2009.06.001
Davis DE. Taking place and space seriously:
reflections on ‘Disparity and Diversity in the
Contemporary City’. BrJ Sociol 2009;60:39-47.
doi:10.1111/j.1468-4446.2008.01213 x.

Lorway R, Khan S. Reassembling epidemiology:
mapping, monitoring and making-up people in the
context of HIV prevention in India. Soc Sci Med
2014;112:51-62. doi:10.1016/j.socscimed.2014.04.034.
WAESA ~ BIERE ~ PRI ¢ JU I i B A S B 2

BT 2016, Vol .35, No.6

20.

2

—_

22.

23.

24.

25.

BRI R M R i A A

M ELER + LA1998~2007 - AL EE
FERILGE R - HUBEBFSE 2010 5 (52) : 43-63 ¢
doi:10.6234/JGR.2010.52.03 -

Wen TH, Liu TC, Lin MH. Crime mapping and hotspot
analysis: a case study of residential burglaries in Taipei City,
1998-2007. J Geogr Res 2010;(52):43-63. doi:10.6234/
JGR2010.52.03. [In Chinese: English abstract]

Finl - BRI - o iEE U IR AR B IR
Rz 223 AT o HUBEBFSE 2010 5 (53) 1 23-47 -
doi:10.6234/JGR.2010.53.02 -

Lee RY, Chen SI. The spatial analysis of the robbery
hot spot and crime location in Taichung City. J Geogr
Res 2010;(53):23-47. d0i:10.6234/JGR.2010.53.02.
[In Chinese: English abstract]

.Bailey TC, Gatrell AC. Interactive Spatial Data

Analysis. Harlow Essex, England: Longman Scientific
& Technical, 1995.

Getis A, Ord JK. The analysis of spatial association
by use of distance statistics. Geogr Anal 1992;24:189-
206.doi:10.1111/j.1538-4632.1992.tb00261 .x

Wang F. Quantitative Methods and Applications in
GIS. Boca Raton, Florida: CRC Press, 2006.

Harada Y, Shimada T. Examining the impact of the
precision of address geocoding on estimated density
of crime locations. Comput Geosci 2006;32:1096-107.
doi:10.1016/j.cage0.2006.02.014.

Chan TC, King CC, Yen MY, Chiang PH, Huang
CS, Hsiao CK. Probabilistic daily ill syndromic
surveillance with a spatio-temporal Bayesian
hierarchical model. PLoS One 2010;5:e11626.
doi:10.1371/journal.pone.0011626.

683




AR ZMEE BAT RHENT BUEE BHIE RuE IR & FOUE BURER

Application of geographic information systems to the spatial
distribution of illicit drug use: an analysis of the location of illicit
drug seizures in a city

Ko-LAN CHANG', YU-SHU Tsar', Ta-CHiEN CHAN’, LIEN-WEN Su”, CHUAN-YU CHEN',
CHENG-FANG YEN7‘8’9, PEI-JANE YU‘O, Jur Hsu'"', WEN-ING Tsay'', WEr J. CHen'™'*"

Objectives: To investigate the relationship between the use of Category Three or Four
narcotics (illicit drugs) and geographical characteristics of the locations of seizures using the
Geography Information System (GIS). Methods: Using the seizure data from a city over five
years (2011-2015), we conducted a series of spatial analyses using ArcGIS software. We started
with global analysis, and determined the seizure rate in different districts using visualized figures.
Local analysis was then performed using two kinds of hot-spot analyses: Getis-Ord Gi* and kernel
density analysis. Finally, the change rates in the number of seizures over the years for individual
district were determined. Results: Estimates of the average number of nearest neighbors
showed that the ratio Rs were all less than 1 for the five year period, indicating a strong spatial
aggregation of the seizure of illicit drugs. The district-specific seizure rate showed that “high-rate
areas” started with a few and then spread to others. Local analyses confirmed that some southwest
districts could be designated as hot spots since their Getis-Ord Gi* reached statistical significance.
Combining the seizure locations with street maps in Geospatial PDF helped identify street characteristics
associated with the use of illicit drugs. The results of kernel density analysis also indicated that the spots
with the highest densities were located within the southwest districts and their neighbors. In addition, the
rates of change in the number of seizures by year differed in individual districts. Conclusions: GIS-based
visual displays with hot-spot analysis provided clues to the identification of geographic characteristics
associated with the seizure of illicit drugs. These may enhance location-tailored strategies to prevent the
use of illicit drugs. (Taiwan J Public Health. 2016,35(6):671-684)

Key Words: geographic information, illicit drug, narcotics, spatial pattern, hot spot analysis
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