YRR 2026,48(4 ) :343~351

Biotic Resources

—"RL*

DOI:10. 14188/j. ajsh. 20260020
g b iy iat i 5 B FExd N i &R SE) e s

R, F

(R DUR2E WAV IR, WAL I 430072)

FEE : JAE S By A AL T A A A, TR AE 22 RO IR ZI S i AR W AR AT R SRR AU . AR 2 T 1K
50 sh, SIBER 2 m D AT R S ERFE 8 AR S RGP I 2R G 2 BR AR Sh S # AL R IR b L R ks B ROR
[ i 55 R, LB AA T o (R BE TT 26 B A AE AL R, Gt 8 it 5 e s fH 48— 3R JF 2 B 5 Bt A VR I 2950, A
MR — s 2tk . NG — AR D=0 0 R T S8 8 i AR 5 R DT 2 90, 5t R 5 AR AT S A8 B AR i 3
AT R G LR TS OCEZ T AR A RN S B SR A LUK RIS R R D E S A 41U g . Xk
s J 20k B AR R T A S R G AT R W 5 IR A Y BIERE  3F o TR AT 5 2 RS I sh B AR L T BS R

KR WK 1 sh AT s B RO G M T NS 0 A T

FESES: Q66 SCHRAR R A S 2096-3491(2026)04-0343-09

Fluid mechanics in animal behaviour and its implications for artificial systems

ZHANG Yifan, LI Bo
(‘The Institute for Advanced Studies, Wuhan University, Wuhan 430072, Hubei, China)

Abstract: Fluids constitute a critical ecological niche for animal adaptation and evolution, thereby profoundly
influencing individual behavior and collective organization across multiple scales. From flight and swimming at the
individual level to coordinated behaviors and collective motion at the group level, a wide range of phenomena in
ecosystems are regulated by fluid dynamical mechanisms. Although these processes involve different species and scales,
their fundamental behaviors can be uniformly described within a continuum framework by the conservation laws of mass,
momentum, and energy, and are constrained by the interplay between inertia and viscosity, thus exhibiting certain dynamical
commonalities. From a unified fluid dynamics perspective, this paper provides a systematic review of recent advances in
the interactions between fluids and biological behaviors at both the individual and collective levels, with a focus on flow
structures generated by locomotion, fluid-mediated information and energy transfer, and the resulting collective coordination
and self-organization phenomena. These fluid dynamical insights reveal the physical basis underlying behavioral regulation
and structural formation in ecosystems, and offer theoretical foundations for engineering formation design and multiscale
flow modeling.
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Note: x-axis, u (m/s); y-axis, pd/p (s/m). The color bar represents the magnitude of the Reynolds number. Different ecological
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Figure 2 Fluid dynamics of individual animals
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