
Ripples 

   on 

     icicles 
Antony Szu-Han Chen 

Stephen Morris 
 

University of  Toronto,  

Canada 
 

Lasse Makkonen 

VTT, Finland 

Rippled 

natural 

icicles 







Y. Deng et al., IEEE Trans. Dielectric 

and Electrical Insulation, Vol. 22, p. 1613 (2015). 

Rippled 

icicles 

on 

insulators 



Rippled 

natural 

icicles 



ñMichelin Manò ring-like 

ridges are often seen on 

the surface of natural 

icicles. 

Rippling instability theory 

claims surface tension effects 

at air-water interface lead to 

ripples 
 

K. Ueno, Phys. Fluids 19, 093602 

(2007)  

However, ripples are not 

observed on distilled water 

icicles. 

Ripples are always observed to have a wavelength 

very close to 1 cm,  independent of 

flow rate, undercooling etc. 

 

Icicle ripples 



The icicle machine 

Using time-lapse photography, we can make movies 

of the icicleôs evolving morphology. 
 

8 rotational views of the same ripply icicle. 



distilled water 40 mg NaCl per kg H2O 1.28 g NaCl per kg H2O 

-12.3 deg C, 2.0 g/min 



Distilled water, with 

8.0 x 10-5 mass fraction NaCl 

Icicle topography vs time 

Fourier de-trended 

edge detection 



Amplitudes averaged over 1 rotation of icicle and over repeated runs. 

t = 0 when icicle reaches 10 cm, topography data from top 10 cm only. 

Growth and saturation of ripples vs time 


