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element : sheet (cavity) edge: channel

sheets and Rothlisberger

broad, low

cavities
(= " -

A

plan view of drainage system
cavities 4
channel
transfer between
cavities and channel, T
mp cavity discharge, Q.
== channel discharge, Qg
A Y 55N FAA BEese] 4E4ES HFE AR

Table 1. Parameters and Values Used in Synthetic Model Runs®

Description Symbol Value Units
Acceleration due to gravity ' 9.81 ms >
Latent heat L 334 10° Tke'!
lce demsity ol a10 kgm®
Water density P 1000 kgm*
Pressure melt coefficient [ T.5x10% K Pa!
Heat capacity of water & 422x 108 Jkg! K
First sheet flow exponent o 5/4

Second shest flow exponent B 32

First channel flow exponent [+ 34

Second channel flow exponent B. 312

Sheet conductivity® k 0.01 m™ kg
Channel conductivity® ke 0.1 m¥2 kg2
Glen's i 3

Ice flow constant cavities A Sw 10 Pa"s
lIce flow constant channels ,E, Fsx 10 Pa"s!
Basal sliding speed uy il ms '
Sheet width below channel® I, 2 m
Cavity spacing I 2 m
Bedrock bump height i, 0.1 m
Englacial void ratio &, 10

Moulin cross-sectional area Am 10 m*
Bed elevation B m
lce thickness H m
Sheet input m ms’
Moulin input Q, m' s!

“First section lists physical constants, second scction lists model parame-
ters, some of which may be spatially varying, and third section lists spatially
varying model inputs.

"The stated units are for @ = 3/4, § = 3/2, in general m*#* §787 kg F,

“The stated units are for @, = 54, . = 32, in general m™#20
5263 kgl 8.

4This contributes to channel melt.
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g !

Units
m* 5!
m?
m’ 5!
m
m
Pa
Pa
Pa
Pa
ms'

ms
Wm'
Wm
m” s
m?
m”

~mED fgga

Variable

Channel cross-sectional area

Sheet discharge
Sheet thickness

Channel dissipation
“First section lists dependent variables, second section lists coordi-

nates and miscellaneous variables, third section lists variables of derived

quantities.

Table 2. Variables and Units?
Overburden hydraulic potential

Description

Hydraulic potential
Channel discharge

Time coordinate

Along edge coordinate
Normal vector

Test function

Englacial storage
Hydraulic potential of bed
Eftective pressure

Cavity opening rate
Cavity closure rate
Channel press-melt
Channel closure rate
Sheet flow beneath channel
Water volume in moulin
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