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Figure 	��� Greenland surface elevations including rock and ice surfaces above sea level in a Lambert Equal�Area Azimuthal

Projection centered on ��� W�
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Figure 	��� Greenland subglacial elevations inferred for the bedrock relative to mean sea level in a Lambert Equal�Area

Azimuthal Projection centered on ��� W�
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on ��� W�

��



to
lose

track
�
A
d
d
ition

ally
th
e
coverage

ex
ten

d
ed

on
ly

to
��

�N
th
at

w
as

th
e
lim

its

of
G
E
O
S
A
T
!S

E
A
S
A
T

coverage�
T
h
u
s

th
e
su
rface

grid
from

E
k
h
olm

��

��
w
h
ich

ex
ten

d
s
to

th
e
n
orth

ern
lim

its
of

G
reen

lan
d
��	

�N
�
w
as

u
sed

for
th
is

an
aly

sis�

�
��
��

B
e
d
ro
ck

a
n
d
O
ce
a
n
T
h
ick

n
e
ss

D
E
M
s

O
cean

ic
�F

igu
re

	���
an

d
ro
ck

�F
igu

re
	���

D
E
M
s
w
ere

d
erived

from
b
ath

y
m
�

etry
estim

ated
b
y

th
e
G
rav

ity
�G

eologic
M
eth

o
d

�G
G
M
�
�N

agara
jan


�

���

T
h
is

b
ath

y
m
etry

rep
resen

ted
a
���

im
p
rovem

en
t
over

JG
P

�E

an
d

���
im

p
rovem

en
t

over
E
T
O
P
O
�U

w
h
en

com
p
ared

to
over

������
con

trol
d
ep
th
s
ab

ou
t
G
reen

lan
d

�C
h
ap

ter
���

T
h
e
n
orth

ern
ex
ten

t
of

th
e
G
G
M
�d
erived

b
ath

y
m
etry

w
as

lim
ited

to

��
�N

�
N
orth

of
��

�N

valu

es
from

JG
P

�E


sh
ow

n
in

F
igu

re
����

w
ere

u
sed

b
ecau

se

th
ey

com
p
ared

m
ost

closely
to

th
e
p
rev

iou
sly

stu
d
ied

con
trol

p
oin

ts�

T
h
e
b
ath

y
m
etry

estim
ates

p
rov

id
ed

com
p
lete

coverage
for

th
e
o
cean

D
E
M

b
u
t
d
id

n
ot

cover
region

s
ab

ove
sea

level
n
or

b
en
eath

th
e
G
reen

lan
d
icesh

eet�
E
levation

s
from

F
igu

re
	��

w
ere

u
sed

for
all

areas
on

sh
ore

for
G
reen

lan
d
an

d
valu

es
from

JG
P

�E

w
ere

u
sed

for
oth

er
areas

ab
ove

sea
level

in
th
e
stu

d
y

region
�

T
h
ese

th
ree

d
ata

sets
�F

igu
res

	�	
	��

an
d
	���

th
en

p
rov

id
ed

b
ou

n
d
aries

for
estim

atin
g
th
e
terrain

variation
s
an

d
th
e
related

T
G
E
�

�
��
��

F
re
e
�A
ir
G
ra
v
ity

A
n
o
m
a
lie
s
�F
A
G
A
�

F
igu

re
	��

sh
ow

s
th
e
F
A
G
A

ob
tain

ed
from

N
IM

A
th
at

w
ere

d
erived

from
su
rface

m
arin

e
an

d
airb

orn
e
grav

ity
ob

servation
s
b
y
variou

s
agen

cies�
T
h
ese

F
A
G
A

w
ere

calcu
lated

u
sin

g
least

sq
u
ares

collo
cation

on
a
��

grid
alon

g
w
ith

error
estim

ates

th
at

are
given

in
F
igu

re
	���

H
ow

ever
th
e
p
red

iction
s
w
ere

n
ot

m
ad

e
at

a
u
n
iform

elevation

b
u
t
rath

er
u
p
on

th
e
su
rface

of
a
D
E
M

d
e�
n
ed

b
y
N
IM

A
in

F
igu

re
	�
�

T
h
is
su
rface

D
E
M

is
very

sim
ilar

to
th
at

of
E
k
h
olm

��

��
in

F
igu

re
	���

T
h
e
F
A
G
A

��



���� � ���� ������	�
�

����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������
�����������

����

����

��������	���
�����������

�������	�����������
���������
��
����������
��������
��������������
��

Figure 	��� Ocean thickness model for Greenland �reference is MSL� in a Lambert Equal�Area Azimuthal Projection

centered on ��� W�
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Figure 	��� Bedrock surface model for Greenland �reference is MSL� in a Lambert Equal�Area Azimuthal Projection

centered on ��� W�
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Figure 	��� Original Free�Air Gravity Anomalies �FAGA� from NIMA at the Earth�s surface in a Lambert Equal�Area

Azimuthal Projection centered on ��� W� Data are registered to variable surface elevations that are given in Figure 	�
�
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Figure 	��� Observation errors provided with the NIMA FAGA in a Lambert Equal�Area Azimuthal Projection centered
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on ��� W�

��



6
0

N

7
0

N

8
0

N

4
0

W
3

0
W

5
0

W

F
igu

re
	����

G
reen

lan
d
grav

ity
an

d
ice

th
ick

n
ess

m
easu

rem
en
t
lo
cation

s
at

ab
ou

t
a

	�
k
m

in
terval

gath
ered

b
y
B
y
rd

P
olar

R
esearch

C
en
ter

in
�

�

�

	
�

�

an
d
�

�

�R
om

an
et

al�
�

���

D
ata

are
sh
ow

n
in

a
L
am

b
ert

E
q
u
al�A

rea
A
zim

u
th
al

P
ro
jection

cen
tered

on
��

�

W
�

��



T
h
e
F
A
G
A

ob
servation

s
p
osition

al
co
ord

in
ates

an
d
ice

th
ick

n
ess

m
easu

rem
en
ts

are
su
m
m
arized

for
��


B
P
R
C

d
ata

p
oin

ts
in

T
ab

le
D
���

A
d
d
ition

ally
E
G
M

�

�L
em

oin
e
et

al�
�

��

�

�a�
�

�b

�
geoid

u
n
d
u
lation

s
w
ere

u
sed

to
con

vert
th
e
el�

lip
soid

al
co
ord

in
ates

of
each

B
P
R
C

p
oin

t
to

orth
om

etric
h
eigh

ts
for

com
p
arison

w
ith

th
e
su
rface

elevation
s
from

E
k
h
olm

��

���
T
ab

le
D
��

sh
ow

s
th
e
valu

es
at

th
e
B
P
R
C

lo
cation

s
d
erived

b
y
in
terp

olatin
g
th
e
ice

su
rface

�F
igu

re
	���

ice
b
ottom

�F
igu

re
	���

ice
th
ick

n
ess

�F
igu

re
	�	�

N
IM

A
h
eigh

t
grid

�F
igu

re
	�
�

an
d
origin

al
N
IM

A
F
A
G
A

grid
�F

igu
re

	����

C
om

p
arison

of
th
ese

p
ro�

les
w
ith

th
e
in
terp

olated
d
ata

w
ill

p
rov

id
e
valu

ab
le

in
�

sigh
ts

in
to

th
e
q
u
ality

of
all

d
ata�

A
reas

of
agreem

en
t
m
ay

b
e
assu

m
ed

to
valid

ate

b
oth

d
ata

sets
in

a
region

�
D
eterm

in
ation

of
errors

an
d
th
eir

im
p
act

on
th
e
�
n
al

p
red

iction
s
also

aid
in

assessin
g
th
e
q
u
ality

of
th
e
�
n
al

M
oh

o
d
ep
th

p
red

iction
s�

�
��
��

S
u
rfa

ce
E
le
v
a
tio

n
C
o
m
p
a
riso

n

T
h
e
elevation

d
ata

ob
tain

ed
from

E
k
h
olm

��

��
w
ill

b
e
u
sed

for
d
eterm

in
in
g
th
e

top
of

th
e
ice

m
ass

for
th
e
M
oh

o
d
ep
th

p
red

iction
s�

A
n
estim

ate
of

th
e
q
u
ality

of

th
ese

d
ata

w
ou

ld
b
e
u
sefu

l
for

evalu
atin

g
th
e
q
u
ality

of
th
e
T
G
E

an
d
related

M
oh

o

d
ep
th

p
red

iction
s�

A
ccord

in
gly

th
e
E
k
h
olm

��

��
d
ata

w
ere

com
p
ared

w
ith

th
e

N
IM

A
D
E
M

an
d
B
P
R
C

elevation
p
ro�

les
w
h
ich

are
assu

m
ed

to
rep

resen
t
th
e
tru

est

elevation
s
b
ecau

se
th
ey

w
ere

in
situ

m
easu

rem
en
ts�

T
h
e
N
IM

A
h
eigh

ts
re�

ect
th
e
elevation

at
th
e
n
o
d
es

w
h
ere

th
e
N
IM

A
F
A
G
A

w
ere

p
rov

id
ed
�
T
h
ese

d
ata

w
ere

lin
early

in
terp

olated
to

th
e
lo
cation

s
of

th
e
B
P
R
C

p
oin

ts

to
p
rov

id
e
th
e
N
IM

A
ice

su
rface

valu
es

�T
ab

le
D
����

S
im

ilarly
th
e
E
k
h
olm

��

��

d
ata

w
ere

in
terp

olated
to

gen
erate

valu
es

at
th
e
B
P
R
C

lo
cation

s
�T

ab
le

D
����

In

F
igu

re
	���

th
e
B
P
R
C

d
ata

are
com

p
ared

to
ice

su
rface

d
ata

in
terp

olated
from

th
e

N
IM

A
D
E
M

�F
igu

re
	�
�

an
d
th
e
E
k
h
olm

��

��
D
E
M

�F
igu

re
	����

��



D
i�
eren

ce
C
om

p
arison

M
ad

e
C
C

R
M
S

m
ean

m
ax

�
��

�
�m

�
�m

�
�m

�
B
P
R
C

v
s�

E
k
h
olm



��
����

����
����

B
P
R
C

v
s�

N
IM

A


��

���

���

����
E
k
h
olm

v
s�

N
IM

A
�����

���
���

����

T
ab

le
	���

S
tatistical

C
om

p
arison

of
Ice

S
u
rface

E
levation

D
ata�

S
u
rface

elevation
d
ata

from
th
e
B
P
R
C

p
ro�

les
an

d
in
terp

olated
valu

es
from

E
k
h
olm

��

��
an

d
N
IM

A
D
E
M
s
are

com
p
ared

�
A
ll
th
ree

p
ro�

les
are

very
sim

ilar
w
ith

th
e
in
terp

olated
E
k
h
olm

an
d
N
IM

A
grid

s
b
ein

g
alm

ost
id
en
tical�

C
olu

m
n
s
listed

com
p
are

th
e
p
airs

of
p
ro�

les
giv

in
g
th
eir

correlation

th
e
R
M
S
of

th
eir

d
i�
eren

ce
th
e
m
ean

of
th
eir

d
i�
eren

ce
an

d
th
e
m
ax

im
u
m

valu
e
of

th
e
d
i�
eren

ce�
A
ll
h
eigh

ts
are

orth
om

etric
�ab

ove
th
e
geoid

��
E
G
M

��d

eterm
in
ed

geoid
u
n
d
u
lation

s
w
ere

rem
oved

from
th
e
ellip

soid
al

h
eigh

ts
of

th
e
B
P
R
C

d
ata�

T
h
e
	
p
ro�

les
are

n
early

coin
cid

en
t
as

sh
ow

n
in

F
igu

re
	����a�

E
x
am

in
ation

of

th
e
d
i�
eren

ces
in

F
igu

re
	����b

reveals
th
at

th
e
th
ree

p
ro�

les
are

n
early

th
e
sam

e

ex
cep

t
for

region
s
arou

n
d
th
e
����

an
d
	���

k
m

p
oin

ts
alon

g
th
e
p
ro�

le�
T
ab

le
	��

d
em

on
strates

th
at

th
e
E
k
h
olm

��

��
d
ata

w
ere

m
argin

ally
b
etter

th
an

th
e
N
IM

A

D
E
M

b
ased

u
p
on

th
e
com

p
arison

w
ith

th
e
B
P
R
C

d
ata�

B
ased

u
p
on

th
is
com

p
arison



th
e
E
k
h
olm

d
ata

w
ere

u
ltim

ately
selected

to
rep

resen
t
th
e
ice

su
rface�

T
h
e
m
ax

im
u
m

d
i�
eren

ce
of

����
m

w
ou

ld
b
e
n
egligib

le
in

th
e
grav

ity
sign

al
for

th
e
ice

m
ass

at
���k

m

elevation
�
T
h
erefore

if
th
is

m
ax

im
u
m

valu
e
is

assu
m
ed

to
b
e
rep

resen
tative

of
th
e

w
orst

errors
p
ossib

le
for

th
e
su
rface

d
ata

th
en

th
ese

errors
m
ay

b
e
n
eglected

�

A
lth

ou
gh

th
e
E
k
h
olm

��

��
D
E
M

w
as

selected
for

th
e
ice

su
rface

in
calcu

latin
g

T
G
E

th
e
d
i�
eren

ce
b
etw

een
th
e
E
k
h
olm

��

��
an

d
N
IM

A
D
E
M
s
are

relatively
sm

all

at
th
e
in
terp

olated
B
P
R
C

p
oin

ts�
T
h
eir

R
M
S
valu

e
is
on

ly
�
m
eters

in
d
icatin

g
th
at



�
of

th
e
p
oin

ts
for

b
oth

D
E
M
s
w
ere

w
ith

in
��

m
eters

of
each

oth
er�

F
or

allp
ractical

p
u
rp
oses

th
ese

tw
o
D
E
M
s
m
ay

b
e
treated

as
id
en
tical�

��



F
igu

re
	����

Ice
S
u
rface

E
levation

C
om

p
arison

s�
a
�

O
rth

om
etric

h
eigh

ts
given

in
clu

d
e�

B
P
R
C

elevation
s
�th

icken
ed

b
lack

�
E
k
h
olm

elevation
s
�d
ash

ed
red

�
an

d
N
IM

A
elevation

s
�d
ash

ed
green

��
b
�

E
levation

d
i�
eren

ces
given

in
clu

d
e�

B
P
R
C
�

E
k
h
olm

�th
icken

ed
b
lack

�
B
P
R
C
�N

IM
A

�d
ash

ed
red

�
an

d
E
k
h
olm

�N
IM

A
�d
ash

ed
green

��
T
ab

le
	��

gives
statistics

of
th
is

com
p
arison

�

�




�
��
��

Ice
T
h
ick

n
e
ss

C
o
m
p
a
riso

n

In
F
igu

re
	��	

are
sh
ow

n
p
ro�

les
of

th
e
ice

th
ick

n
esses

in
terp

olated
from

F
igu

re
	�	

an
d
th
ose

d
erived

from
th
e
rad

ar
d
ata

w
h
ich

are
given

in
T
ab

le
D
���

T
h
e
rad

ar�

d
erived

ice
th
ick

n
ess

d
ata

from
G
ogin

en
i
�S
oh

n
an

d
C
sath

�o
�

��

ex
ten

d
on

ly
in

�

segm
en
ts

�th
in
�b
lack

lin
e�

an
d
d
o
n
ot

cover
th
e
en
tire

len
gth

of
th
e
p
ro�

le
�th

ick
�red

lin
e��

T
h
e
�
rst

segm
en
t
com

p
ares

favorab
ly

b
u
t
th
e
large

d
iscrep

an
cies

����
m
�
at

th
e
en
d
of

th
e
secon

d
segm

en
t
�to

th
e
righ

t
in

F
igu

re
	��	�

are
ev
id
en
t�

B
rozen

a
��

��

d
escrib

ed
th
e
su
b
glacial

m
o
d
el
�F

igu
re

	���
as

b
ein

g
d
erived

from
on

ly
�
rad

ar
p
ro�

les

in
th
e
n
orth

ern
region

�
T
h
e
m
ore

recen
t
rad

ar
m
easu

rem
en
ts

m
ad

e
b
y

G
ogin

en
i

h
ave

b
een

ch
ecked

to
en
su
re

th
eir

accu
racy

�p
ers�

com
m
�
C
sath

�o
�

���

T
h
erefore

it
is

assu
m
ed

th
at

th
e
ice

m
o
d
el

gen
erated

b
y
d
i�
eren

cin
g
th
e
E
k
h
olm

su
rface

an
d

su
b
glacial

m
o
d
els

m
ay

b
e
�
aw

ed
b
y
ab

ou
t
���

m

esp

ecially
tow

ard
s
th
e
n
orth

�
H
en
ce

grav
ity

estim
ates

for
th
e
ice

an
d
ro
ck

m
asses

th
at

are
b
ased

on
th
e
lo
cation

of
th
e

su
b
glacial

su
rface

w
ou

ld
also

b
e
in

error
b
y
a
related

am
ou

n
t�

H
ow

ever
th
e
grav

ity

e�
ect

of
th
is
p
oten

tial
error

is
sm

all
w
h
en

com
p
ared

to
th
e
grav

ity
e�

ect
of

an
average

region
alcru

stal
th
ick

n
ess

of
	����

k
m
�
A
lso

th
e
e�

ects
of

th
is
p
ossib

ly
erron

eou
s
m
ass

assign
m
en
t
are

fu
rth

er
m
itigated

b
y
th
e
calcu

lation
of

th
e
T
G
E

at
���k

m
elevation

�

F
in
ally

th
is
m
o
d
el

is
th
e
m
ost

com
p
reh

en
sive

availab
le

an
d
h
en
ce

it
w
ill

b
e
retain

ed

w
ith

its
p
ossib

le
errors

n
oted

for
fu
rth

er
referen

ce
an

d
ex
am

in
ation

�

�
��
��

G
ra
v
ity

C
o
m
p
a
riso

n

T
h
e
B
P
R
C
elevation

an
d
lo
cation

in
form

ation
w
ere

u
sed

to
gen

erate
F
A
G
A

valu
es

alon
g
th
e
p
ro�

le�
N
orm

algrav
ity

��
�
w
as

calcu
lated

b
y
u
sin

g
th
e
G
R
S
��

In
tern

ation
al

G
rav

ity
F
orm

u
la

given
b
y
�

�
�


���	�
��
�

��
��

�
�
������
����

�
sin

��la
t��

�
�
������	����

�
sin

��la
t��

�	���

��



F
igu

re
	��	�

C
om

p
arison

of
ice

th
ick

n
ess

p
ro�

les
sh
ow

in
g
d
ata

in
terp

olated
from

F
igu

re
	�	

�th
ick

�red
lin

e�
an

d
th
e
rad

ar
ice

th
ick

n
ess

m
easu

rem
en
ts

�tw
o
th
in
�b
lack

lin
e
segm

en
ts�

ob
tain

ed
b
y
G
ogin

en
i
an

d
m
ad

e
availab

le
b
y
S
oh

n
an

d
C
sath

�o
��

���

�
�
������	����

�
s
in

��la
t��

�
�
�����������

�
sin

��la
t���

m
g
a
ls

A
n
elevation

correction
of

��	���
m
gals!m

w
as

th
en

ap
p
lied

u
sin

g
th
e
G
P
S
�d
erived

ellip
soid

al
elevation

to
d
eterm

in
e
th
e
�
valu

e
at

th
e
ob

servation
elevation

�

It
sh
ou

ld
b
e
n
oted

th
at

th
e
F
A
G
A

valu
es

w
ere

calcu
lated

at
th
e
ice

su
rface

an
d

n
ot

on
th
e
geoid

or
at

som
e
u
n
iform

elevation
�
A
d
d
ition

ally
th
ese

valu
es

w
ere

calcu
�

lated
b
y
d
i�
eren

cin
g
th
e
ob

served
ab

solu
te

grav
ity

an
d
n
orm

al
grav

ity
at

th
e
sam

e

elevation
�

A
lth

ou
gh

th
ese

are
m
ore

p
rop

erly
d
e�
n
ed

as
grav

ity
d
istu

rb
an

ces
�cf�

H
eiskan

en
an

d
M
oritz

��
����
th
e
origin

al
N
IM

A
grav

ity
d
ata

w
ere

sim
ilarly

d
eter�

m
in
ed

�B
rozen

a
�

��

F
orsb

erg
an

d
K
en
yon


�

��

h
en
ce

th
ese

tw
o
d
i�
eren

t
d
ata

sets
m
ay

b
e
d
irectly

com
p
ared

�

T
h
e
p
rin

cip
le

d
i�
eren

ce
b
etw

een
th
e
N
IM

A
an

d
B
P
R
C

grav
ity

valu
es

is
th
at

N
IM

A
F
A
G
A
w
ere

d
eterm

in
ed

for
a
��grid

on
a
variab

le
elevation

su
rface

�F
igu

re
	�
��

��



In
terp

olatin
g
th
e
N
IM

A
D
E
M

to
th
e
B
P
R
C

lo
cation

s
w
as

sh
ow

n
to

resu
lt

in
on

ly

a
���

m
m
ean

d
i�
eren

ce
w
ith

a
R
M
S
d
i�
eren

ce
of

���

m
�
A
lth

ou
gh

th
e
elevation

s

in
terp

olated
from

th
e
N
IM

A
D
E
M

are
n
ot

ex
actly

th
e
sam

e
as

th
e
B
P
R
C

elevation
s

th
ey

are
su
�
cien

tly
close

th
at

th
e
d
i�
eren

ces
in

calcu
lated

F
A
G
A

over
th
e
elevation

d
i�
eren

ces
are

n
egligib

le
w
ith

resp
ect

to
th
e
ob

servation
errors

asso
ciated

w
ith

th
e

N
IM

A
F
A
G
A

�F
igu

re
	���

w
h
ich

h
ave

a
m
ean

of
�
m
gals

an
d
ran

ge
from

�
to

��

m
gals�

T
h
e
in
terp

olated
p
ro�

le
of

N
IM

A
F
A
G
A

is
com

p
ared

to
th
e
B
P
R
C

F
A
G
A

p
ro�

le

in
F
igu

re
	����

T
h
ese

p
ro�

les
start

at
T
h
u
le

in
n
orth

w
est

G
reen

lan
d
in

th
e
�
rst

en
try

of
T
ab

le
D
���

T
h
e
p
ro�

le
con

tin
u
es

d
ow

n
th
e
w
est

coast
arou

n
d
th
e
sou

th
ern

en
d


u
p
th
e
east

coast
an

d
th
en

alon
g
th
e
n
orth

coast
b
ack

to
T
h
u
le�

O
n
ly

on
e
m
a
jor

area
of

d
isagreem

en
t
ex
ists

b
etw

een
th
e
B
P
R
C

an
d
N
IM

A
F
A
G
A

p
ro�

les
w
h
ich

is

lo
cated

at
th
e
����

k
m

in
terval

alon
g
th
e
X
�ax

is
in

F
igu

re
	���

�in
S
W

G
reen

lan
d
��

A
cross�section

sh
ow

in
g
th
e
ice

su
rface

an
d
b
ottom

is
sh
ow

n
in

F
igu

re
	���

th
at

d
em

on
strates

th
e
ice

th
ick

n
ess

variation
s�

A
lso

p
lotted

h
ere

is
th
e
d
i�
eren

ce
�i�e�

m
ism

atch
�
b
etw

een
th
e
grav

ity
p
ro�

les
sh
ow

n
in

F
igu

re
	����

T
h
e
large

d
iscrep

an
cy

in
F
igu

re
	���

ap
p
ears

to
b
e
asso

ciated
w
ith

sign
i�
can

t
glacialth

in
n
in
g
startin

g
at

th
e

����
k
m

p
oin

t
an

d
p
rob

ab
ly

rep
resen

ts
th
e
in
creased

grav
ity

e�
ect

of
th
e
su
b
glacial

b
ed
ro
ck

w
h
ich

is
closer

to
th
e
su
rface

in
th
is

region
�

A
p
p
rox

im
ately

���
k
m

of

b
ed
ro
ck

��
��

����
gm

!cm
��

d
isp

laces
th
e
ice

��
��

��
�
gm

!cm
��

in
th
is
region


w
h
ich

is
eq
u
ivalen

t
to

a
��

m
gal

sign
al

b
y
th
e
B
ou

gu
er

S
lab

ap
p
rox

im
ation

given
b
y
�

g
�

�
	
G
�
��

h
�	�
�

w
h
ere�

g
�

grav
ity

e�
ect

of
b
ed
ro
ck

d
isp

lacin
g
ice�

G
�

grav
itation

al
con

stan
t
�

�����
m
gals!��gm

!cm
��"k

m
��

�
�
�

d
en
sity

con
trast

b
etw

een
th
e
b
ed
ro
ck

an
d
ice

�
����

�
��
�

�
���	

gm
!cm

��
an

d
�
h
�

colu
m
n
h
eigh

t
of

ro
ck

d
isp

lacin
g
ice

�
�
k
m

��



F
igu

re
	����

C
om

p
arison

of
F
A
G
A

p
ro�

les
d
erived

from
B
P
R
C

�
eld

ob
servation

s
�th

in
�b
lack

lin
e�

an
d
in
terp

olated
o�

th
e
origin

al
N
IM

A
F
A
G
A

grid
�th

ick
�red

��
N
ote

th
e
large

d
isagreem

en
t
at

ab
ou

t
th
e
����

k
m

p
oin

t
alon

g
th
e
p
ro�

le
an

d
th
at

th
e

N
IM

A
F
A
G
A

are
sy
stem

atic
low

er
in

m
agn

itu
d
e�

T
h
is

is
ab

ou
t
th
e
m
agn

itu
d
e
of

th
e
d
i�
eren

ce
sh
ow

n
in

F
igu

re
	����

A
lso

n
oted

in
F
igu

re
	���

is
th
e
sy
stem

atic
d
i�
eren

ce
b
etw

een
th
e
N
IM

A
F
A
G
A

an
d
th
e
p
ro�

le

d
erived

from
B
P
R
C
d
ata�

S
in
ce

th
e
N
IM

A
F
A
G
A

are
con

sisten
tly

low
er

in
m
agn

itu
d
e

b
y
ab

ou
t
th
e
sam

e
am

ou
n
t
alon

g
th
e
en
tire

p
ro�

le
�i�e�

b
iased

�
th
is
w
ill

n
ot

a�
ect

th
e

d
eterm

in
ation

of
M
oh

o
b
ou

n
d
ary

u
n
d
u
lation

s
b
ased

on
th
e
u
se

of
th
e
N
IM

A
F
A
G
A

to
m
o
d
ify

th
e
T
G
E
�
H
en
ce

th
e
grid

of
N
IM

A
F
A
G
A

are
assu

m
ed

to
b
e
su
�
cien

tly

sim
ilar

to
in

situ
m
easu

rem
en
ts

to
b
e
u
sefu

l
for

calcu
latin

g
region

al
M
oh

o
d
ep
th
s�

�
�	

T
G
E
D
e
te
rm

in
a
tio

n
b
y
G
L
Q
In
te
g
ra
tio

n

T
h
e
terrain

grav
ity

e�
ects

�T
G
E
�
m
ay

b
e
estim

ated
from

th
e
su
m
m
ed

grav
ity

e�
ects

of
th
e
o
cean

ic
ro
ck

an

d
ice

m
asses

u
sin

g
th
e
related

D
E
M
s
an

d
ap

p
rop

riate

d
en
sities

b
y

G
L
Q

in
tegration

�von
F
rese

et
al�

�
���
von

F
rese

�
���
M
ateskon



�	



F
igu

re
	����

C
ru
stal

cross�section
sh
ow

in
g
th
e
ice

top
an

d
b
ottom

w
ith

F
A
G
A

d
i�
er�

en
ces�

T
op

lin
e
sh
ow

s
th
e
d
i�
eren

ce
b
etw

een
B
P
R
C
�d
erived

F
A
G
A
an

d
N
IM

A
�d
erived

F
A
G
A

d
ata�

M
id
d
le

lin
e
d
ep
icts

th
e
ice

su
rface

in
terp

olated
from

F
igu

re
	���

T
h
e

b
ottom

lin
e
d
ep
icts

th
e
ice

b
ottom

in
terp

olated
from

F
igu

re
	���

N
ote

th
e
large

d
if�

feren
ce

b
etw

een
th
e
F
A
G
A

d
ata

sets
th
at

origin
ates

ab
ove

a
th
in
n
in
g
of

th
e
ice

sh
eet

at
th
e
����

k
m

p
oin

t
alon

g
th
e
p
ro�

le�

��



�
����
T
h
e
grav

ity
e�

ects
related

to
th
e
ice

an
d
o
cean

ic
m
asses

w
ere

d
eterm

in
ed

u
sin

g

d
en
sity

con
trasts

th
at

are
alw

ay
s
p
ositive

w
ith

resp
ect

to
th
e
air�

F
or

th
e
e�

ects
of

cru
stal

ro
ck

region

s
ab

ove
a
referen

ce
su
rface

su
ch

as
m
ean

sea
level

�M
S
L
�

w
ere

assign
ed

p
ositive

d
en
sity

con
trasts

to
ap

p
rox

im
ate

th
e
e�

ect
of

th
e
ro
ck

m
ass

th
at

is

d
isp

lacin
g
air

ab
ove

M
S
L
�
C
on

versely
for

region
s
b
elow

th
e
referen

ce
su
rface

n
egative

d
en
sity

con
trasts

w
ere

assign
ed

to
ap

p
rox

im
ate

th
e
grav

ity
e�

ect
of

ro
ck

m
ass

th
at

is

m
issin

g
b
etw

een
M
S
L
an

d
th
e
b
ottom

�
A

d
en
sity

con
trast

w
ith

resp
ect

to
air

of
��


gm
!cm

�
w
as

assu
m
ed

for
th
e
en
tire

iceload

an

d
a
d
en
sity

con
trast

of
���	

gm
!cm

�

w
as

assu
m
ed

for
th
e
o
cean

m
o
d
el�

A
m
ore

com
p
lex

d
en
sity

m
o
d
el

w
as

u
sed

for
th
e

ro
ck

m
o
d
el�

A
rou

n
d
th
e
p
erim

eter
of

G
reen

lan
d

th
e
slop

e
b
reak

from
th
e
con

tin
en
tal

sh
elf

to
th
e
o
cean

ic
ab

y
ssal

p
lain

w
as

d
eterm

in
ed

to
o
ccu

r
at

a
d
ep
th

of
ab

ou
t
����

m

�F
igu

res
����

���

an

d
������

S
om

e
recen

t
seism

ic
stu

d
ies

�C
h
ian

an
d
L
ou

d
en

�

��

�

��
F
ech

n
er

an
d
Jokat

�

��
G
oh

l
an

d
S
m
ith

son

�

	�

Jack
son

an
d
R
eid


�

��

R
eid

an
d
Jack

son

�

��

p
rov

id
e
d
irect

ev
id
en
ce

of
th
e
lo
cation

of
th
is

tran
sition

�

F
in
ally

K
err

��
���
in
d
icated

th
at

m
ost

p
late

m
ovem

en
t
an

aly
ses

u
sed

th
e
����

m

isob
ath

to
d
eterm

in
e
p
late

ed
ges�

B
ased

u
p
on

th
ese

an
aly

ses
region

s
sh
allow

er
th
an

����
m

w
ere

assign
ed

a
d
en
sity

con
trast

of
����

gm
!cm

�
an

d
d
eep

er
region

s
w
ere

assign
ed

����
gm

!cm
��

T
h
is

a

p
rio

ri
m
o
d
el

is
sh
ow

n
in

F
igu

re
	����

A
d
i�
eren

tial
m
o
d
el

for
th
e
low

er
cru

st
w
as

also
u
sed

w
ith

valu
es

of
����

gm
!cm

�
an

d
��
�

gm
!cm

�
for

th
e
low

er
con

tin
en
tal

cru
st

an
d
low

er
o
cean

ic
cru

st
resp

ectively�
T
h
ese

d
en
sity

assu
m
p
tion

s
w
ere

m
ad

e

in
an

e�
ort

to
m
o
d
el

th
e
in
crease

in
d
en
sity

w
ith

d
ep
th

w
ith

in
a
ro
ck

p
rism

�
T
h
e

average
con

tin
en
tal

cru
stal

d
en
sity

w
as

th
en

���
gm

!cm
�
an

d
th
e
average

o
cean

ic

cru
stal

d
en
sity

w
as

��

gm

!cm
��

C
ru
stal

d
en
sity

variation
s
across

th
e
tran

sition
al

cru
st

w
ere

in
itially

assu
m
ed

to
b
e
n
egligib

le
for

th
e
a

p
rio

ri
m
o
d
el

an
d
ad

ju
sted

to

��



accou
n
t
for

th
e
resid

u
al

com
p
on

en
ts

of
th
e
grav

ity
�
eld

resu
ltin

g
from

th
e
m
ism

atch

of
th
e
M
oh

o
d
ep
th

m
o
d
el�

T
h
ese

con
trasts

w
ere

assu
m
ed

for
b
o
d
ies

d
e�
n
ed

b
y
�
at

top
p
ed

an
d
b
ottom

ed

p
rism

s
at

in
tervals

of
��N

an
d
���E


w
h
ich

w
ere

th
e
d
ata

in
tervals

for
all

D
E
M
s
an

d

th
e
F
A
G
A

grid
�
F
or

p
rism

s
w
ith

a
p
ositive

D
E
M

valu
e
�ab

ove
M
S
L
�

th
e
top

w
as

assign
ed

th
e
D
E
M

valu
e
an

d
th
e
b
ottom

w
as

assign
ed

to
zero

�M
S
L
��
F
or

p
rism

s
w
ith

a
n
egative

D
E
M

valu
e
�b
elow

M
S
L
�

th
e
top

w
as

assign
ed

to
zero

an
d
th
e
b
ottom

to
th
e
D
E
M

valu
e�

T
h
e
m
o
d
elin

g
of

th
e
ice

m
ass

req
u
ired

D
E
M
s
to

d
e�
n
e
th
e
top

�F
igu

re
	���

an
d
b
ottom

�F
igu

re
	���

b
ecau

se
n
eith

er
th
e
ice

su
rface

or
th
e
su
b
glacial

su
rface

cou
ld

b
e
referen

ced
to

a
com

m
on

level
su
ch

as
M
S
L
�
T
h
erefore

b
oth

D
E
M
s

w
ere

n
eed

ed
to

b
ou

n
d
th
e
p
rism

s
for

calcu
latin

g
th
e
T
G
E

of
ice

b
y
G
L
Q

in
tegration

�M
ateskon


�
����

T
h
e
grav

ity
e�

ects
of

th
e
ice

�F
igu

re
	����

o
cean

w
ater

�F
igu

re
	����

an
d
ro
ck

�F
igu

re
	��
�

com
p
on

en
ts

of
th
e
cru

st
w
ere

calcu
lated

u
sin

g
E
q
u
ation

	��
an

d
are

stron
gly

correlated
to

th
eir

resp
ective

sou
rce

grid
s
�F

igu
res

	�	
	��

an
d
	����

T
h
e

cu
m
u
lative

e�
ect

of
th
ese

com
p
on

en
ts

at
���k

m
ab

ove
M
S
L
is
th
e
d
esired

T
G
E
�F

ig�

u
re

	����
w
h
ile

th
e
D
E
M

of
th
e
E
arth

�s
su
rface

is
given

in
F
igu

re
	����

�
�


In
v
e
rsio

n
fo
r
th
e
M
o
h
o
D
e
p
th

M
o
d
e
l
b
y
G
L
Q
In
te
g
ra
tio

n

If
an

A
iry

m
o
d
el

of
isostatic

com
p
en
sation

is
assu

m
ed

th
en

th
e
com

p
on

en
t
of

F
A
G
A

at
���k

m
�F

igu
re

	����
th
at

sh
ow

s
stron

g
p
ositive

correlation
�C

C


�����

or

n
egative

correlation
�C

C
�
���
��

w
ith

th
e
T
G
E

m
ay

p
ossib

ly
re�

ect
con

d
ition

s
of

isostatic
d
iseq

u
ilib

riu
m
�
S
election

of
th
resh

old
C
C
�s

greater
th
an

����
or

less
th
an

��
�
w
as

fo
cu
sed

on
m
in
im

izin
g
th
e
correlation

of
th
e
retain

ed
F
A
G
A

w
ith

resp
ect

to

th
e
T
G
E

�i�e�
th
e
rem

ain
in
g
F
A
G
A

d
ata

w
ere

d
ecorrelated

w
ith

resp
ect

to
th
e
total

T
G
E

m
o
d
el��

��



���
�

���
����

����
�����

	
	��
�

��������������	���������
���������������������
���������������������

����

����

����
����

	���

���

����
����

F
igu

re
	����

In
itial

assu
m
ed

cru
stal

d
en
sities

for
G
reen

lan
d
u
sed

in
th
is

stu
d
y
in

a
L
am

b
ert

E
q
u
al�A

rea
A
zim

u
th
al

P
ro
jection

cen
tered

on
��

�

W
�
R
an

ges
of

d
en
sity

valu
es

for
p
rism

s
of

o
cean

ic
an

d
con

tin
en
tal

ro
ck

are
given

for
th
e
u
p
p
er

cru
st

�u
�c��

average
for

each
p
rism

�ave��
an

d
low

er
cru

st
�l�c���

��



���� � ���� ������	�
�

������������
������������
������������
�������������
��������������
���������������
���������������
�������������
������������
�����������
�����������
�����������
�����������
�����������
�����������
�����������

����

����

��������	���
�����������

����������	����
����
����������
�
��������
��
�����������
��������������
��

Figure 	���� Gravity e�ect of the ice model at ���km above MSL in a Lambert Equal�Area Azimuthal Projection centered

on ��� W�
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