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 Crystals volume fraction Eq. (17) 
 Phenocryst volume fraction 0 – 60 vol.% 

Rheological parameters from Costa (2005) 0.999916 
Rheological parameters from Costa (2005) 0.673 
Rheological parameters from Costa (2005) 43.98937 
Rheological parameters from Costa (2005) 16.9386 

 Initial water content 1 – 6 wt.% 
 Permeability Eq. (13) 
 Permeability Scale from Mueller et al. (2005) 10 –10  m2 

Permeability exponent from Mueller et al. (2005) 3 
Physical constants 

 Gravitational acceleration 9.8 m/s2 
 Solubility constant for H2O 4.11 10  Pa-0.5 
 Gas constant for H2O  462 JK 1mol 1 
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Fig. 2. Typical vertical profiles of one-dimensional steady conduit flow model, (a) depth 
pressure distribution  (black solid line) and lithostatic pressure (grey dashed line) (b) 
porosity , (c) velocity of the liquid phase  (solid line) and gas phase  (dashed 
line) (d) effective viscosity . 
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Fig. 3. Temporal evolution of the discharge rate  (solid line) and the supply rate  
(dashed line) under the nominal parameters (Table 1), with varying wave-height 
parameter of supply rate ; (a)   0.175; (b) 0.7; (c) 3.5; (d) 17.5 m3/s. 

 
Fig. 4. Temporal evolution of the discharge rate  (solid line) and the supply rate  
(dashed line) under the nominal parameters (Table 1) with varying wave length
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; (a)   0.175; (b) 0.7; (c) 3.5; (d) 17.5 m3/s. 

; (a) 1.0 10 ; (b) 5.0 10 ; (c) 2.5 10 ; (d) 1.25 10  s-1. 
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