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Exploring the Patterns of Falling Leaf Trajectories and Distributions
Yao Yier

Abstract: In this study, we conducted three experiments using real leaves and paper-based simulated leaves, analyzing the falling tra-
jectories of real leaves, the falling trajectories of paper simulated leaves, and the landing point distributions of paper simulated leaves.
We found that real leaves exhibit three main falling trajectories: curvilinear flight, straight downward fall, and spiral descent, which
are mainly influenced by factors such as their center-of-gravity distribution, aerodynamic performance, and the weight and shape
of the petiole. By using elliptical paper sheets with the same surface area but different aspect ratios to simulate leaves, we observed
three dominant phenomena during descent: spiraling, spinning, and swaying. The occurrence of these phenomena is related to the
leaf shape and the distribution of its moment of inertia. Regarding landing point distribution, we discovered that rounder leaves show
wider and more scattered distributions, while slenderer leaves exhibit denser and more concentrated distributions. These findings pro-
vide a new perspective for understanding the physical processes of leaf fall and lay a foundation for my further research on miniature
bee-inspired aircraft.

Keywords: Falling leaves; Trajectories; Distribution

| FINRLPE |
i AN, MEWERXE LR/ME FOFTFRMERANMBGEAR, a2 MR, b5 i
| B DUETERE WA IR, EEGDE H . BT, sERERET/MEINER ERE |
E TRV, SEREIRGUZIRIE M T BMARTE AW 715, WEIRIZE, IR R B 5 SRR A E



YOUTH PRACTICE DEEBIFTIRR
HOETR 2026 & 3 % 01 #

KER, NP ES IR AURR, AR A SR, WEATTRFEZER 7 B A SRR RTE S

WL, AERUMTER SRR R 2R BRI B SR — N [R5 52 AR R
FRIAZE, MRFERERRNRENME, SSefiEE—2, REN—RIL.

U, BRI ARE XY DU E RO ISR A R SE R i, R REN NS
TV AT AE R GUBH — IR AT SRR, WESERIH- S0 AR R, 219 R il et
TR, B PHIEST TRIADTR R ERE, XA CHBE RIS, DRIONE" RYSE, T
A5

BORIE , BEE HE S e IS ONETE ISR R AR, R B S B S Rt
TR, W, RITMFIINSE NSRS . EHT LIRS 5 EE K, Aot
TP TRSESR MR YT 5 3 Al A A R R AL PSR AR AR IR AL B

047



