EIEEYIZ BT SE(TW J. of Biodivers.) 16(3): 211-223, 2014 211

1%t i B B AL AR IR BRIt E B iR

Modeling landscape dynamics using a cellular automata in
Wu-Shyr-Keng area of Taiwan

EpistT wEK’
Ming-Lun Lu"" and Yuan-Wei Ho?

VTR R R BB AT RARE P 55244 i MR EALR R RAE 19K
2B 5 R RAE KA A 91201 R R BN E R s 15k

! Endemic Species Research Institute, Jiji, Nantou, Taiwan

2 Department of Forestry, National Pingtung University of Science and Technology, Pingtung, Taiwan

*3@AAEH ¢ alan@tesri.gov.tw

*Corresponding author: alan@tesri.gov.tw

1 %

TEM B AR B RS A R PR E LAERIHESD o ZRBFFELIMING B 3L (cellular automata, CA)
FHHERE » 5 &5 6 ] FOE X B R R TS0 i » 8 i — MR S5 0 WO et bt SR B 8 2 TR S © Sarellite Pour
L observation de la Terre 3G RN 2006 Bl 2012 4 2 35t 57 FHlE] & I TA B B IS 3 > Kl
E R AR O 2B BIERTETE » SET RS AT A i FERIAY S5 AR > DUB R RR BB HE ik o2

F'E-EJ ATEEZR » BEEE CABLAIAIT » U EEER MR RIE 2 R BB o FRERERYRS SR ¥ HE“%?E'J

o7 KRR SR o W A s SR A 22 R 0 A R DU 5 AN ﬁﬂﬁﬁ“ﬁ%ﬁﬁ’@?@i o HEHE J¥N
EH TR < CAR AR A REEUIG B IRFCE B 2 2% » H— 711> Wﬁf’?%ﬁfﬂl@%iﬂﬂ
ZIRGEHIA



212 AR E B LA st S e

Abstract

Forecasting a reliable dynamic process in respect of natural landscape is central to drive
conservation efforts. In this study, a Markov model and logistic regression imbedded cellular automaton
(CA)-based model are developed to predict the landscape dynamics in Wu-Shyr-Keng area of Taiwan. We
observed landscape change between 2006 and 2012 using remotely sensed data from Satellite Pour
L’observation de la Terre. The result showed that a portion of forest covers has been restored, and the
spatial distribution of forest resilience was ingested into a Markov and logistic model to build transition
rules for CA simulation. We found a satisfactory comparison between the simulation result and
remote-sensing estimate in the corresponding year. The developed protocol may not only provide insights
for conservation and resource management, but also be extended for use in other ecosystems.
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Fig. 1. General geographical features of this study site.
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Fig. 2. Landscape change map from 2006 to 2012.
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Table 1. Transition matrix of landscape change from 2006 to 2012 (unit: ha; %)

2012
Forest Bare area
2006
Forest 2,784.80 (98.69) 36.92 (1.31)
Bare area 174.04 (5.49) 2,995.76 (94.51)
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Fig. 3. Apredicted trend of landscape stability index.
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Table 2. Statistics of logistic regression to evaluate the forest resilience from 2006 to 2012

Variable S Standard error Wald statistic Significance
Intercept 3.285 0.741 19.647 0.000
Elevation -3.716 1.345 7.631 0.006
Slope -0.938 0.863 1.181 0.277
NDVI 0.152 0.492 0.095 0.758
Forest edge -22.559 7.308 9.529 0.002
Road 1.358 0.932 2.124 0.145
River 2.172 1.510 2.069 0.150
Bare area -119.758 17.552 46.554 0.000

f=estimated parameter; NDVI=normalized difference vegetation index.
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Fig. 4. Probability prediction of forest resilience derived from logistic regression. A Jenks’ natural breaks

method was applied to group the classes.
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& 5. &5 AE Bt E B L RE 2 2012 M s 22 H 0 AT
Fig. 5. Contemporary (2012) distribution of landscape categories derived using (a) remote-sensing
estimate and (b) cellular automata simulation.
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Table 3. Metrics of the mean patch size (MPS), patch density (PD) and mean nearest neighbor (MNN) for
landscape categories using remote-sensing estimate and cellular automata simulation

Estimate Simulation
Forest Bare area Forest Bare area
MPS (ha) 97.11 1.52 136.83 1.27
PD (N/100 ha) 0.98 343 0.69 4.09
MNN (m) 49.95 131.00 55.76 125.86

N=number of patches
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Fig. 6. Simulations of landscape dynamics based on cellular automata in (a) 2018, (b) 2024, (c) 2030, (d)

2036 and (e) 2042.
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