( INPUT SOURCE TERMS A

(i) Channel dimensions (w, /)
(i1) Slope (o)
(iii) Eruption temperature (7 )

erupt

(iv) Crystal content on eruption (¢, )
(v) Vesicularity (¢,), DRE density (p
(vi) Melt Viscosity on eruption (17,
(vii) Temperature at the base (7, )
(viii) Thermal conductivity kusing Eq. 18.
(ix) Flow base height 4,  using Eq. 17
(x) Wind speed (U) and air temperature (7, )
(xi) Distance increment to be used (4x)
\(xii) Total distance to be tested (X(4x))

DRE

), Bulk density (p, ,)

J

MAIN LOOP
Y
SET PARAMETERS
(i) Calculate new core temperature 7 * 4—

(ii) Assume relative size relationship for bubbles and
crystals and calculate bulk », , using Eq. Sa, b, or c.

CALCULATE CHANGE IN CORE TEMPERATURE
Calculate AT using Eq. 21

* Not necessary for
first calculation set

i

CALCULATE BULK VISCOSITY
(i) Calculate 5

melt

(i1) Assume relative size relationship for bubbles and
crystals and calculate bulk 5, , using Eq. Sa, b, or c.

at current core temperature using Eq. 6.

SET UP NEW CALCULATION LOOP
(i) Set new distance X(x+4x) = X + Ax

(ii) Convert slope at new distance x to radians

(iii) Calculate new channel width w using Eq. 26

|

CALCULATE YIELD STRENGTH
AND BASAL SHEAR STRESS

(i) Calculate 7, using Eq. 4
(ii) Calculate 7, using Eq. 2 with bulk density and

CALCULATE CRYSTAL CONTENT
(i) Calculate d¢ /ox using Eq. 24 and Eq. 23a or b

(ii) Calculate ¢ using Eq. 25

slope at distance x.

CALCULATE MEAN VELOCITY & TIME
(i) Calculate V using Eq. la or 1b
(i) Calculate total elapsed time ¢ using Eq. 10b

Velocity V<0?

CALCULATE DEGREE OF COOLING
(i) Calculate £, using Eq. 19
(i) Calculate 67/0x using Eq. 20

Velocity V>0 ?

1

(i) Calculate 7,  using Eq. 9

CALCULATE CONVECTION AND
RADIATION TEMPERATURES

CALCULATE HEAT LOSS TERMS

(i) Calculate Q ,using Eq. 15

rad

(i) Calculate 7'

mean

using Eq. 14

(vi) Viscosity

(vii) Yield strength;

(viii) Viscosity;

(ii) Calculate T using Eq. 10a > (iii) Calculate C,*" and p  using Eq. 13b and 13a
surf .
(iii) Calculate fusing Eq. 11 (iv) Caleulate O using Eq. 12
(iv) Calculate T and T using Eq. 7 and 8 (v) Calculate Q_  using Eq. 16
STOP OUTPUT TERMS
> (i) Heatloss; (i) Cooling rate; (iii) Core temperature; (iv) Crystallization rate; (v) Crystal content;

(ix) Flow velocity; (x) Channel width.




