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Effects of different dispersal patterns of species on omnivorous food web in habitat-
damaged landscapes

Duojie Jiabu“ , Basang Zhuoma

Department of Mathematical ,School of science , Xizang University , Lhasa 85000, China

Abstract: Species dispersal influences the spatial structure of ecological communities, ultimately shaping species
distribution patterns. In this study, spatial factors were considered, and three species were used as examples to construct a
mathematical model of spatial community dynamics to study the influence of different dispersal patterns of species on species
coexistence. We also assessed the impacts of varying colonization rates under different dispersal patterns on each species
within an omnivorous food web. The results of the model showed that; (1) In a landscape characterized by habitat
fragmentation and loss, an increase in the dispersal range of species expanded an expansion of the coexistence area of the
food web. (2) Species dispersal patterns differed from species to species, and the magnitude of this effect depended
primarily on the trophic level of each species in the food web. (3) Changes in dispersal pattern could either promote or
inhibit species coexistence, with specific outcomes depending on the nature and intensity of the dispersal shift. (4) When
all species exhibited global dispersal patterns, only habitat loss negatively affected all three species, while habitat
fragmentation had no significant impact. This study offered theoretical insights that elucidate the effects of species dispersal

on species distribution.
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Fig.1 Classification of habitat patch compositions by patch availability and connectivity
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Fig.2 Omnivorous food web and schematic diagram of dispersal modes
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Fig.3 Species coexistence patterns under different dispersal modes
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Fig.4 Patch occupancy under fixed habitat fragmentation or habitat loss
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Fig.5 Effect of colonization rates on species coexistence
[FEABETER (U = 0.45) FIABEHERE (F = 0.35) I JEHLR ol (ERMFN I ETE ) Il 3 (Ze B Ml &3 1 E A% ) X I s =X & M
A

AL L 1 T WAl A AN TR 7 RO 200 A St S R A B A 5 W P A B D I A4 52, LS By I v 4~ )
FESEIR , WL T 5 ARG K 05 JR G0, B SEARLA-00F Hhe -0 =B R R B4 R IR AR S5 v R ) ol
Jale it AT (bottom-up effect ) 35 5 M 40F AT A4 HORE BN, /NS 5 5B AR A e 2 i /b 5 2L
0% SRRV R AR T g A T ol ) ] R BECSRG (AN i A IR S ) o I R 8 N e ¢ 5 B A A
P B RS SRR A S8 O 4, iR A v 4 0 PR R 00 32 B, A IS B Bl S T G 1 SETERIF
TR R T AR BT i YR A S B S SR AR S AL SRR T RLRE ) 22 S S SRR AR ELAR
PR eV 8285 B SRR M, L HORE ) S BUR A5 R SR SO BSR4 RO 25 R HA — 2 A AR DU

AT BN [ A BIOSE, AT AR 6 £ ) 0 v Sk 0 R e (1 2 2 I B R R, =AY
SAF D 2R, TS LA SO 18] 3 rp 9 58— A8 — 7 IR R 0, RS R 45 R s SRR I A R, B A=
AR/ o FELIEIN SRR YRR 4 B XN B8 o)™ T A Dy Jey B ™ R, A 77 DX S 4 22 ] A R A
KA AT LA R, R EPIFE C, 1 PRI SR PG, 2Ei 2 R, SR E A SR LT
IRZATH A DR/, X R BGER T R, IFEA 8, SO AR . ML 3 AT, 2 el 4
BHY B i R BT SO 2 Ry B (YRGS YR i, A KR R P RO i Tz
7RI Pl v v i 2 A B R s ] AT R mb b, SR, %o 2 S PRI B 3 S o B, VA o Tl 123 1Y
PHCA A T2 M B RO Y, (B A B PR 3 (R i UBE Rl A A0 e ) il 2 2 0 1, R A2 2R il B ¢
FAAGHAZ 2 U B g s Ak . HE—20 IR 3 B, S EERR YA 0D B M SRl i B A O 4
SR B YO B — 257K p, = AN A7 DX 5 O, A A B AR AT X B O )iz SR
LRt ANz A HGE BN B T B B S A S A B A A O3 A DR Tz X e )
EHEMEETEHEE A4,

http ; //www.ecologica.cn



24 ZAMAT 2 AEBERR SO T P AN TR BB O 2 B I A9 S 9

10~ A EENSHRBE 40 - o A B2 B BUE

R Z B Parameter sensitivity

—_ NN Y g o= A = N — ] — — N N 2 g o=l = A = —
© VoV B SV Um0 S0 © VOV BB S OV UM @O A S0
— B o o = = = '8 o o = =1
8 g
<] s
Q o
= £
&n &0
< <
B B
o 02 FERIFI 2 BRI 05 q_RIRBZHRME
2
2
i=}
‘B
=]
5]
v
-
2 0
Q
:
<
[-»
& -0.5 |
.
-1.0
el B T = B o R B B — e 2 g ===~
OV O %L S L VN nA B M © 0V 2 0 V0 VN MmA 5 a
=] o o = = —_ = o o z =
i) g
= =}
5] 3]
g £
2 2
B &
SR E I
5 10 g_UIRM B R R
=
i=}
‘B
=
o
w
5 05 -
5]
£
—-
<
[-»
/0 ——
:
™
-0.5 £238¢8 g d8Ta
CSG%EQT&“;&SS; %2 < g = s
= £ s
S =
= 3]
o g
= &n
) <
g &

El6 SBRYESNE
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