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The Spatial Analysis of Betel Nut Plantation Hot Spots in
the Upper Shui-Li Creek Watershed
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ABSTRACT

This study investigated the spatial distribution of BNP hot spots in the upper

Shui-Li Creek watershed. Two spatial autocorrelation methods, Moran’s I and G statistics, were se-

lected for analyzing the spatial cluster of BNPs with different grid sizes. The results show that spatial

autocorrelation analysis can indeed discover BNP hot spots in this watershed. The strength and sig-

nificance of spatial dependence can be easily compared and monitored. For the global spatial auto-

correlation analysis, both Moran’s I and G statistics values are positive with whole different grid sizes

and statistically significant (p<0.05). This means that the BNPs in study areas obviously have the

characteristics of positive spatial autocorrelation. Furthermore, with the increase of the grid size, the

value of Moran’s I decreases, but the value of G statistics increases.
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FAZ= [ EAERA TT AR ETT 5347 © Siljander (2009) JEH
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R BEUERIAS E B HIE (extent) DIEE/KIEESR
Ry MrsE -
(1) &ZEf EHHE
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)z B Z(G) {HEAEHE
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zprﬁg) ©)
Zn: Wi
ﬁ¢ﬂ®=%§iyjﬁi;mm=
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B G statistics (R¥UEITAE T EE 1534 » 1SH1IE
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Bl G statistics (RBUEITHETRE JI 0T - EREURTE
0=0.05 B¢ “AABUAEA FLE /N T st JIES R
1.0 » TR A MR BRI B A 22 R S -
RSt e e IEE 23] o EVEE > B o HA/NR
st E JIETR RN o ABFEREEHRE JIETRATR » i
HF o {HEe Ry 0.01 k2 0.001 B - kgl HAstiae JIEZ
TR SR ERGETE EINE Ry 1.0 BURIER
RSP S B U] =S VNG
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2. [BIgZEE B 1R

AEFZEF] A Local Moran’s 1 8 Getis-Ord Gi* —f&

JiE > PRI EAERT B BN 22 R 15T - Witk
AT R EIERE AN T R 25 G550 1 R [E 2
Fiw > HoHpfEl 18 fy Local Moran’s 17572 » ik 2 Al
B £y Getis-Ord Gi*J77% » BFIFHAIFIH Z ER/IN B Z
BTN 1.96 B » 2Z#F| p<0.05 ZHIEME - AT AT
FEIENEL o GERIE 3R E 2 DASREA

(1) “RE4EHR R THIEE

B BB E B2 R A T S 0
T AR IEE R A TR E (B 1 K& 2)
£ 100 m FI4ERE RST T > M ZfE A SR
2L B > Horf Local Moran’s T AE&8 HH = (i
BRI » B FEHURE 22+ 20/ N
2l 1 Getis-Ord Gi* I 5551 H — (e EH KA EL
B> HFE B TN R 2 NEE AT o 7E 200 m
HI4ERE R~T T R A SRR — (E R A
HIZENEL > H FB A Z R/ NGB i 8RS
B 72 R AR AL 5B » 78 300 m DL _EAY4ERS
RS ZHEE S HEATH — @R #ER 2
Bh > BRI O R S TEAT » MRS
BEALEE A —(EZAES - 7F 500~600 m HI4EHE R~
T > Getis-Ord Gi* &A1Y (B A HEE R 2
A FEAEARAY IS5 > T Local Moran’s I RI{558 51
A T AR A A ZAEE I - £ 700 m HY4ERS
R > 38 HEkA (8 2 5 AE-7E R 5
AR ZAES T2 AR 230 —(E A 2B
B B E R 2R o R - B E A
i IR SeiI 2 BBy > Bk — (ARG T iR
RRRHAR AR - S SIS =R -

SIS > 1€ 200 m DUNAYAERE R~ —fd
T3V B RE AR AR B IR [ 2R - (HE
BEMEE BN et se o L i s s —
(e o5 I BRI RSB R 8RR By
TR ] {1 T 30 o e B o AR » LA B
— R PIHR H SRS E s PR 2= R AR P B AR
S SRS HE S KE R BB
HIMLIE - 55— 7T BEE4EME RSTRYBSE N - MR
{5 PR — A 7 74 By o) S5 3R BB T SR S B B e
b HEMESE BRI S P ISR - ZRIfi7E 700 m
HIHEREEE - AR TR - BB E 2Bk
i Bk e s EIEEREES - Aeih
BGeash: -

HR A R R S - A
RIS SR BEAE RS AN R T 2B - AT
1 Z AN 1.96 » HEF| p<0.05 2 BEEEE B2,
BRI o 7 2 PRI LIS - BELERS R -
TR AR O BB R R A B R B
DS - SAT ASEA S B B0 BB E A R K &
R EE T S B M - O S B (i BB b
v RS T L 1 5 2 4 R~ A/ N
B8 o FbL > AWFAEREISIE R T » SRRt
S et Y A D T e 7 2 2B 4 L AR T
T8 - 15 B i BAEE I > AR R 31 - 455
WIF 2 BT - HIF 2 P REEEHITELE
100 m 48F& R<FF » BB Ay 2ABE I > R
HIEFES BEA - SO ER 6275% K
53.42% » {EREZ4AIG R~k » —fE 7752 R
{85 2 RIS  407E 700 m 48RS R~F R > —
FHrRIZEF] 30.40% 7 28.77% © HEZRLE 200 m DL
FHYAERE R~ ECBR i BRI AR R
BB S  (EAIRTRTL » FFECAERS R~ -
BT AR BB BRI IR S/ N BB B - 1
R NSRBI T » g T FAar &
KRB R B S BE e v - 2T A e
BRI » [ 43745 SR R L R BB A L
o EAEBME S G S S - S5 -
EUER R TEAZE 600 m BI_FI% > HCEL A BEHE
S A T 1 MRS - BB (B
BERIAE - B i T T K A A T A
Rt » DIATFFEREIERE (20.36 km?) i » FE
FH 22 Rl A R 43 AT S B SRR - 40 R T
HEESES M 300~500 m [ - HL 4TS MBI AE AT
CEEEE - FRMEZIR L E RE - L]
FER > 91 > BT {IERSE B PR > PhseE S
FAERS R~ o

®1 TERBA/NTEHZZEZH B ERERE

Table

1 The values of global spatial autocorrela-
tion indices with different grid size

4
MR 100 200 300 400 s00 600 700

(m)
I 0.60 055 057 054 041 049 040
Z(I) 3820 1745 1224 889 578 587 421

G statistics 0.0015 0.0044 0.0084 0.0135 0.0178 0.0253 0.0298

7(G)

3825 17.55 1201 895 575 596 435
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PN EBES » (S R B E RO AR A 22 [
B ERAIE » Moran’s I (A& REHON I Z SR & AT
ol o (HEPREERENIEA R 220K > BRI
HE/ NP EEEED T G RE B ERERO
SRRV EE o BIRPNASCI AT - BESURRSEEmE
ARBHFERERAREL « 5551 - WU EE fir BARE I8 7 M A
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(d) 400 m

()

LMiZScore

B < -2.5% Std. Dev,
[ -2.58 - -1.96 Sid. Dev.
[ -1.96 - -1.65 Std. Dev.
1,65 - 1.65 Std. Dev.
[0 165 - 1.96 Sud. Dev.
[ 196 - 2.58 Sud. Dev.
B - 258 Std. Dev.

I RSB

1 Local Moran’s | #.2%

E
Fig.1 The hot spot map
of Local Moran’s I
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(e) 500 m

(d) 400 m

i)

GiZScore

I < -2.58 Std. Dev.
B -2.58 - -1.96 Std. Dev.
L ]-1.96--1.65 Std. Dev.
| -1.65 - 1.65 Std. Dev.
[ 11.65-1.96 Std. Dev.
[ 1.96 - 2,58 Std. Dev,
I > 2.58 Std. Dev.
[ Eete]

B 2 Getis-Ord Gi* 2}

HnlE

(g) 700 m

2% 2 Local Moran’s | Ed Getis-Ord Gi*{E NE)#EF& A/ T RILEER

Table 2 The comparison of Local Moran’s I and Getis-Ord Gi* with different grid sizes

Fig.2 The hot spot map
of Getis-Ord Gi*

HEREAVIN (m)

100 200 300 400 500 600 700
TP (kmd) 1.5205 12854 11551 11833 09330 11057  1.1446

Local Moran’s | ZABHEIS A (km?) 24230 25610 27407 29451 22473 3.0373 3.7647
B Z B MR ERALE (%) 62.75 50.19 4215 40.18 41.51 36.40 30.40
TP (kmd) 16118 13297 12014 12283 115499 12696  1.3281

Getis-Ord Gi*  ZBHEIRE (km?) 30170 29150  3.0065 32093 32441 39934 46168
B Z B MR ERALE (%) 53.42 45.61 39.96 3827 35.60 31.79 28.77
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B 5 Local Moran’s I J57E {1 FEHEFY Getis-Ord
Gi*J77% » AU ARE R ESE K& P FEEES
JEERARERE EERR S I TR IE R A SRR
TREAREITEZ R -

h-# &

FHIA G FHYEE R R RN T Z(LERZENF
> BMECE KRR R KER AR
B o FHIERTE TR A T O S K &R i p
EREENEE > Kt > TENEKELESEEEIEE
BYIFEE - A > K@K EmE REREENS AT
FEOTIEA » TEARER T AROEREEE Ik
HRASE o TSR /KEAE AR U B w2 B 2
—Ig o AWFRERI > $HEKER FrSEKE - FEiE
ZEFR BB AT » 38Rl AR [ £ TR AU BAEE - WSTAS
RN 2z E MR ISR FERERR
<}~ > Moran’s 1 B G statistics (48 & & 2R I1F(E »
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SHh TR IR B FHRA AT - SRR RS/ INi 200
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A A& K EIRERY RS - BT e A 2 2
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m [ - ZGERE SR 2 R 5 T o SRR AL
EIEM S B R R i AS R0 E0E,
THITE By R B IR I ss - (B { EBh @ s 2 M AT
HEITEEL BRI 23RAREL - Bhoh - BT AR R E
EEEVRURIN S » M (TR R ~T > Getis-Ord Gi*
PRI 2= R EABE T A B Local Moran’s I HYTHITE £y
K > Local Moran’s I J77A—REREZRMIEERRY HL > (HE
ENER A Y 3R B AN BURY o S DABE(r BABL BRI 2 AE A
B E L FIHME SR & —F YRR  Local Moran’s I J77%
BB Getis-Ord Gi*H)% » BEIAAREHER
TR GHEREM E S P R - 22 BB TR
A IERAME—SK& AR BB AT - FEHL
TEET RS T R R 22 R 4y A 2 BRI o E
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