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Predicting occupancy area expansion of Latrodectus hasseltii using a hierarchical bayes modeling
considering anthropogenic transportation and environmental factors
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An alien species, red back spider (Latrodectus hasseltii) is toxic and the monitoring and prediction of its occupancy area
expansion are required to reduce accidents. In this study, we predicted the occupancy area expansion by using a Bayesian-
based metapopulation model integrating random walk and anthropogenic transportation. The random walk migration
probability was estimated by the function of annual migration distance. The anthropogenic migration probability was
determined by geographic attributes regarding transportation facilities and traffic intensities. We validated the predicted
migration probability by comparison to the distribution map until 2016, and it is showed that the migration probability
including anthropogenic transportation was more successfully simulated than the probability including only random walk.
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v 7 h=/r7 % (Latrodectus hasseltii) (325 HEEVET 12
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REICLVFEFEZHLIZZEHHY, FELTHRITH 5 % THHEN
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2.1 BEEHRT —IN—XEERBEMDERE

R G I TT T U, £ R U LB RS Ic &
L3 7B EOE R —0 BHBIER [RB RO
2 20172 3%, 1995~2016 40 1 LD T HI T
EOHARXZE L EAERE RO 3 kA = (1 [km?]) THERL
7o, AERERIRRIELBIED H BIE A BT, AL 1
AR = 1.1 Ceeh, imth 5 OmEDOK 74 %E7i-o
7o LUF, Zo4 Btz kG LT E T L AEEE L.
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2.3 HMC EIZK DB A ERBEHB DB XHTE

AWFETIE, LLTFD 2 DOFF KL T, ~"INVR=T >
£7 A (HMC : Hamiltonian Monte Carlo methods) %
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T HT 7T OBEMWRRITHEED BB AL 2550 HHEf
TREBLLIZ. 1 DI T =7 E0 B FEH BT —
HTHL, R ~@QUICRTEF AR TR REHE L.

pi=inv_logit(bgtbyx) i=1,--,N 1)
vi~Bernoulli (p;) i=1,--,N (2)

ZIZT, pid Ay A | ~OBEMER, X (XRTEDEUTEE H B2
o aNBOERE [km], vilZ® TS0 B8 JER BE
FT 01O fEO: BEEAY Y =, 1:FEAB A 2), NITAEA
T A > 2550 (24,048) THD.
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TT AT 7T BRI E N BB ENC Lo T DL
L, HARMIZ 2 2O atvAzy#iLz. v 7 a7 EDRH
B OEHBES 2oL, K@) ~@)NIRTET AT
Rr LAFEZLIHEE L. BRIEBIZZABERSRIL, AifED
HEBEAy Y 2nbORERE, NANBEICIOBEMEIL, B
FeAY 2D EMFIA I TAZC > TRk EDELTZ.

pni=inv_logit (bg+ byx) i=1,,N (3)
pa;=inv_logit (b, + rfc]) i=1,--,N 4)
pi=1-(1-pn) (1-pa;)  i=1,,N (5)
v i~ Bernoulli (p;) i=1,,N (6)
r[c,] ~ Normal (m_r[c,], s_r) i=1, N @)
s_r~Normal(m_s_r,s s_r) (8)
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U PR OEHERZE, m s r & s s riXTOV IR
Thd. 7258, 1ERTET VD by, by BN, BEBET /LD by,
by, by, s_riE 1 4 HIiEssfEMEERTHmEL T, Normal (0, 10)
ZEAL, 2 4 B DIRRIERTAE O B4 4540 O ¥l S A= e 75
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0.278 L7z ofe. MEET N TIL, LHIFIHITAX ¢ [k = 1~5]
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B+ HEEEEO T 0.3 [km]RiE THDEWVI M [Nihei
2004]H 50, (ERET N LHIRLIERET LV OIZOINEREOE
THArTEOEREE VI TETOHLEIRTES.
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HIREET N CThHoToR, TICBEMREIBIRTHIEMD
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AT TIL, BB A Y 2D B D I K> TRRAEFER N
RELLIEL, NAHBENCEE T AEHIC IV L 5
DOUTARERIMA LT, ZOEKIZT TIIANBNBEZ 2T
B TEDEITE IV, v a7 BT LR AT 2
ETCANLHNBBOBEREOR N TIEEZ BT LERSD.
F7z, ARG CIIEREEERNZ A B COLEE L. Ay
L al DT M REE 2 HZ LT H BRSO ERICHIG
B HET NVERRETDLENDD.
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