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Simulation on the effect of landscape fragmentation on population dynamics of the

main prey of Amur tiger

GUO Qingxi*, WANG Huaru, GAO Meixiang
College of Forestry, Northeast Forestry University, Harbin 150040, China

Abstract: Population dynamics of the main prey of the Amur tiger ( Panthera tigris altaica) were simulated by the “Virtual
Experiment” approach from 1992 to 2011 under 10 landscape scenarios with different fragmentation degrees in the Eastern
Wanda Mountains ( EWM ). This approach used LAPS ( Landscape-level Animal Population Simulator) to simulate
scenarios and thus to study the effect of the present landscape fragmentation in EWM on prey population dynamics. The
results showed that LAPS could satisfactorily depict the sharp decline of the prey populations in EWM. The simulated
population sizes and densities in each habitat agreed well with observations in 2002. The changes of habitat in class-level
(e. g., farmland or forest) and landscape-level metrics revealed that the fragmentation degrees of all 10 simulated
landscape scenarios increased gradually because of the expansion of farmland in EWM, but the landscape-level
fragmentation was slightly less than the class-level. The population sizes in each scenario were not significantly different
from each other, indicating that the impact of the present landscape fragmentation in EWM on prey populations is not great.
Anthropogenic activities such as hunting and poaching probably kept the prey populations much less than their
environmental capacity; consequently the effect of landscape fragmentation was not significant. Therefore, the effective
control of anthropogenic activities is probably currently more important than avoiding habitat fragmentation in order to

enlarge the prey populations and restore the Amur tiger population in EWM.
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Fig.1 The study area, the Eastern Wanda Mountains, and its landscape pattern
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Fig.2 Sketch map of the landscape scenarios
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Table 2 The metrics of the fragmented landscape scenarios in the Eastern Wanda Mountains

KF Level ?E"l‘/?\. ‘l‘%% I ‘l‘%)?:.]l ‘lﬁﬁ‘.ﬂl ‘lﬁﬁ‘.lV ‘l‘%%V
Metrics Scenario | Scenario [I Scenario [l ScenariolV Scenario V
A H BESR ALK T CA 23475 35225 44250 48775 54825
Farmland class level NP 217 301 391 452 528
LPI 0.23 0.35 0.58 0.58 0.58
TE 1002000 1565500 1975500 2220500 2552500
AREA_MN 442.84 694.59 1043.90 960. 03 885.92
SHAPE_MN 1.24 1.24 1.21 1.20 1.19
i) PR B R S A K CA 528850 517250 508075 503550 497500
Broad-leaved Forest NP 34 53 59 63 67
class level LPI 78.26 75.88 73.91 73.22 72.30
TE 6758000 6886000 7062500 7140500 7265500
AREA_MN 525505. 83 505045. 85 487978.25 483259.59 476919
SHAPE_MN 1.77 1.60 1.60 1.57 1.55
FEWAK T NP 2065 2184 2272 2343 2419
Landscape level ED 10. 5096 11.1108 11.6883 12.0096 12.2821
SHDI 0.6719 0.731 0.7856 0.8118 0.8219
AREA_MN 326.2107 308. 4364 296. 4899 287.5053 278.4725
LSI 23.3146 24.5456 25.728 26.386 26.9438
AF s MRV HERI I MK HEREX
Level Metrics Scenario VI Scenario VI Scenario VI ScenarioIX Scenario X
AR HBEHR ISR K- CA 60375 65150 67425 69675 69900
Farmland class level NP 575 618 667 708 716
LPI 0.58 0.79 0.79 0.79 0.79
TE 2827500 3049500 3206500 3349500 3366500
AREA_MN 855.62 1138.07 1103.55 1075.34 1071.98
SHAPE_MN 1.20 1.20 1.19 1.18 1.18
[FE] I AR BREHR IS B /K - CA 491950 487175 484900 482650 482425
Broad-leaved Forest NP 70 76 78 79.00 79
class level LPI 71.47 70.72 70.37 70.03 70
TE 7341500 7417500 7507500 7581500 7594500
AREA_MN 471176.30 465963. 86 463494. 68 461148.31 460923. 45
SHAPE_MN 1.53 1.50 1.49 1.49 1.49
SR NP 2471 2503 2544 2564 2577
Landscape level ED 12.6235 12.8284 12.9998 13.0948 13.1609
SHDI 0.8498 0.8617 0.8687 0.8726 0.875
AREA_MN 272.6123 269.127 264.7897 262.7243 261.3989
LSI 27.6429 28.0623 28.4134 28.6079 28.7432

CA; BT X Class Total Area; NP BEH%(#& Number of Patches; LPI; iz KBEH 45 %L Largest Patch Index; TE: 514 & Total Edge Length;
AREA_MN ; - PEHe 1Hi F Mean Patch Area; SHAPE_MN ; F-34EAR$5 %L Mean Patch Shape Index; ED: i1 %% & Edge Density; SHDI; Shannon £#f
P45 Shannon’s Diversity Index; LSI; W IRTE%L Landscape Shape Index
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Fig.7 The simulated prey population dynamics in fragmented landscape scenarios
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