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Table 1 

Variable Value [unit] Meaning 

𝐶pa 1004 [J/(kg K)] Specific heat of air at constant pressure 

𝐶pv 1810 [J/(kg K)] Specific heat of volcanic gas at constant pressure 

𝐶s 1100 [J/(kg K)] Specific heat of solid particles 

𝑔 9.81 [m/s2] Gravitational acceleration 

𝑝 1.013 × 105 [Pa] Pressure 

𝑅a 287 [J/(kg K)] Gas constant of air 

𝑅v 462 [J/(kg K)] Gas constant of volcanic gas 

𝑇a 284 [K] Temperature of ambient air 

𝜌s 2177 [kg/m3] Mean density of solid particles 

𝜙sD 0.6 Volume fraction of solid particles in deposit 

   

Dilute current 

𝐶dc 10−3 Basal drag coefficient of dilute current 

𝐹𝑟N √2 Imposed frontal Froude number 

ℎ1 1.265 [m] Flow thickness of dilute current at 𝑥 = 0 

𝑛s1 0.4617 Mass fraction of solid particles in dilute current at 𝑥 = 0 

𝑛v1 0 Mass fraction of volcanic gas in dilute current at 𝑥 = 0 

𝑇1 292.29 [K] Temperature of dilute current at 𝑥 = 0 

𝑢1 4.80 [m/s] Flow velocity of dilute current at 𝑥 = 0 

𝑊s 0.7439 [m/s] Mean settling speed of solid particles at bottom of dilute current 

   

Basal current (i.e., bedload) [Values for the best-fit results] 

𝐶db 2.5 × 10−3 Basal drag coefficient of basal current 

𝐷 3.5 × 10−4 [m/s] Mean deposition speed at bottom of basal current 

ℎH1 0.01 [m] Flow thickness of basal current at 𝑥 = 0 

𝑢H1 2.78 [m/s] Flow velocity of basal current at 𝑥 = 0 

𝜙sH 0.02 Mean volume fraction of solid particles in basal current 

 

 

Table 2 

Variable Value [unit] Meaning 

𝐶db 10−3 Basal drag coefficient of dense current 

𝐷 1.7 × 10−2 [m/s] Mean deposition speed at bottom of dense current 

ℎH0 0.25 [m] Thickness of initial stationary dense mixture 
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𝑥0 0.30 [m] Length of initial stationary dense mixture 

𝜌s 1474 [kg/m3] Mean density of solid particles 

𝜙sH 0.42 Mean volume fraction of solid particles in dense current 

 

 

Table 3 

Symbol Definition 

𝐶d Basal drag coefficient 

𝐶p Specific heat (of dilute current) at constant pressure, J/(kg K) 

𝐶s Specific heat of solid particle, J/(kg K) 

𝐷 Mean deposition speed at bottom of basal current, m/s 

𝐸 Entrainment coefficient 

𝐹𝑟N Imposed frontal Froude number 

𝑔 Gravitational acceleration, m/s2 

ℎ Flow thickness of (dilute) current, m 

𝑚 Empirical exponent 

𝑛 Mass fraction 

𝑝 Thermodynamic pressure, Pa 

𝑅 Gas constant, J/(kg K) 

𝑅𝑒 Reynolds number 

𝑡 Time, s 

𝑇 Temperature (of dilute current), K 

𝑢 Velocity component (of dilute current) in 𝑥 direction, m/s 

𝑊s Mean settling speed of solid particles at bottom of dilute current, m/s 

𝑥 Distance in direction parallel to basal surface, m 

𝑧 Height in direction perpendicular to basal surface, m 

𝜂 Dynamic viscosity, Pa s 

𝜃 Slope angle 

𝜌 Mass density (of dilute current), kg/m3 

𝜏 Drag at base of current, kg/(s2 m) 

𝜙 Volume fraction 

  

Subscript  

a Air 

b Bottom of basal current 

c Contact surface between dilute and basal currents 



3 

 

D Deposit 

f Upper surface of dilute current 

g Gas phase (i.e., entrained air and volcanic gas) 

H Basal (i.e., high particle concentration) current 

𝑖 Particle class for experimental data 

N Front (i.e., nose) of current 

s Solid particle 

v Volcanic gas 

0 Initial condition for experiment of initially fluidized granular flow 

1 Inlet boundary for PELE experiment (i.e., Profile 1 (𝑥 = 0)) 

 


