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Fig. 1. Experiment A - Minimal and maximal values of the output variables
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Fig. 2. Experiment A -ux(zs) [ma−1]
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Fig. 3. Experiment A -uy(zs) [ma−1]
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Fig. 4. Experiment A -uz(zs) [ma−1]
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Fig. 5. Experiment A -σxz(zb) [kPa]
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Fig. 13. Experiment C - Minimal and maximal values of the output variables



O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments. 15

20

20

20

20

40

40

60

60

80

80

100

100

120

12
0

oga1c160 − UX

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

10

10

15
15

15

15

20

20

20

20

25

25

30

30

35

35

40

40

45

45

50

50

55

55

oga1c080 − UX

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

12

12

14

14

16

16

16

16

18

18

18

18

18

18

20

20

20

20
22

22

24

24

26

26

28

28

oga1c040 − UX

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

15

15

15.5

15.5

16

16

16.5

16.5

16.5

16
.5

17

17

17

17

17
.5

17
.5

18

18

18
.5

18.5

oga1c020 − UX

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

16

16

16
.0

5

16.05

16.1

16.1

16.15

16.15

16.15

16
.1

5

16.2

16.2

16
.2

16.2

16.25

16.25

16.3

16
.3

16.35

16.35

oga1c010 − UX

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

15
.9

84
15

.9
84

15.984
15.984

15
.9

86

15.986 15
.9

86

15.98615
.9

88 15
.9

88

15
.9

88

15.988

15
.9

9

15
.9

9 15.99

15.99

15.992

15.992

15.994

15.994

oga1c005 − UX

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

Fig. 14. Experiment C -ux(zs) [ma−1]



16 O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments.

−6

−6

−6

−6

−4

−4

−4

−4

−2

−2
−2

−2
0

0

0

0

0

2

2

2

2

4

4

4

4
6

6

6

6

oga1c160 − UY

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−3

−3

−3

−3

−2

−2

−2

−
2

−2

−1

−1

−1

−1

−1
−1

0

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3

3

oga1c080 − UY

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−
3

−2

−2

−2

−2

−2

−1

−1

−1

−
1

−
1

−1
0

0

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3 3

oga1c040 − UY

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−1

−1

−1

−1

−1

−0.5
0

0

0

0
0

0.5

0.5

0.
5

0.
5

1

1

1 1

oga1c020 − UY

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−0.
2

−0.15

−0
.1

−0.05

0

00

0

0.05

0.05

0.05

0.05

0.
1

0.1

0.1

0.1

0.15

0.15

0.15

0.15

oga1c010 − UY

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−
0.

04
−0

.0
3

−
0.

02

−0.01

0

0

0

0

0.01

0.01

0.01

0.01

0.02

0.
02

0.02 0.
02

0.03

0.03

0.
03

0.03

oga1c005 − UY

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

Fig. 15. Experiment C -uy(zs) [ma−1]



O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments. 17

−4

−4

−
2

−
2

0

0

0

0

0

0

2

2

4

4

oga1c160 − UZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−
2

−
2

−1.5

−1.5

−1

−1

−0
.5

−0.5

−0.5

0

0

0

0

0

0

0.
5

0.5

0.
5

1

1

1

1.5

1.5

2

2

2.5

2.5

oga1c080 − UZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−1

−1

−
0.5

−
0.

5

−0
.5

0

0

0

0

0

0

0

0.
5 0.5

0.5

1

1

oga1c040 − UZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−0.4

−
0.

3

−0
.3

−0.3

−
0.

2 −
0.2

−0.2

−0.1 −0.1

−0.1

0 0

0

0

0.1 0.
1

0.1

0.2

0.
2

0.2

0.
3

0.3

oga1c020 − UZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−
0.

15

−0
.1

5

−
0.1 −0

.1

−0.1

−0.05

−0.05

−0.050

0

0

0

0.05

0.05

0.05

0.
1

0.1

oga1c010 − UZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−0
.0

8

−0.08

−0.06

−0.06

−0
.0

4

−0.04

−
0.04

−
0.

02

−0.02

−
0.02

−
0.

02

0

0

0

0.
02

0.02

0.02

oga1c005 − UZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

Fig. 16. Experiment C -uz(zs) [ma−1]



18 O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments.

20

20

20
20

40

40

60

60

80

80

100

100

120

120

oga1c160 − UXB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

10
10

15
15

15

15

20

20

20

20

25

25

30

30

35

35

40

40

45

45

50

50

55

55

60

60
oga1c080 − UXB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

12

12

14

14

16

16

16

16

18

18

18

18

20

20

20

20

22

22

24

24

26

26

28

28

oga1c040 − UXB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

14

14

14.5

14.5

15
15

15.5

15.5

16

16

16

16

16.5

16.5

16
.5

16.5

17

17

17

17

17
.5

17
.5

18

18

18.5
18

.5

oga1c020 − UXB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

14.8

14
.8

15

15

15.2

15.2

15.4

15
.4

15.6

15.6

15.8

15.8

15.8

15
.8

16

16

16

16

16.2

16.2

oga1c010 − UXB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

15.2

15.2

15.3

15.3

15.4

15.4

15.5

15.5

15.6

15.6

15.7

15.7

15.7

15
.7

15.8

15.8

15
.8

15.8

15.9

15.9

oga1c005 − UXB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

Fig. 17. Experiment C -ux(zb) [ma−1]



O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments. 19

−6

−6

−4

−4

−4

−4

−2

−2

−2

−2

0

0

0

0 0

2

2

2

2
4

4

4

4

6

6

6

6

oga1c160 − UYB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−3

−
3

−3

−
3

−2

−2

−2

−2

−2

−1

−1

−1

−1

−1
−10

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3

3

oga1c080 − UYB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−3

−2

−2

−2

−2

−
2

−1

−1

−1

−1

−1

−1

0

0

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3 3

oga1c040 − UYB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−1

−1

−1

−1

−1

−0.5

0

0

0

0

0

0.
5

0.5

0.5

0.
5

1
1

1 1

oga1c020 − UYB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−0.15

−0.1 −
0.05

0

0

0

0

0.05

0.05

0.
05

0.05

0.1

0.1

0.1 0.1

oga1c010 − UYB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−
0.

04
−0

.0
2

0

0

0

0

0.
02

0.02

0.02

0.02

0.04

0.04

0.
04

0.
04

oga1c005 − UYB

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

Fig. 18. Experiment C -uy(zb) [ma−1]



20 O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments.

2

2

4

4

6

6

8

8

10
10

12
12

14
14

16

16

16

16

16

16

oga1c160 − TXZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

2

2

4

4

6

6

8

8

10

10

12

12

14
14

16 16

16

16

18

18

oga1c080 − TXZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

2

2

4

4

6

6

8

8

10

10

12

12

14

14

14

14

16

16

16

16

18
18

18

18

20

20

oga1c040 − TXZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

5

5

10

10

15

15

15

15

20

20

20

20

25

25

oga1c020 − TXZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

5

5

10

10
15

15

15

15

20

20

20

20

25

25

oga1c010 − TXZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

5

5

10

10

15

15

15

15

20

20

20

20

25

25

oga1c005 − TXZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

Fig. 19. Experiment C -σxz(zb) [kPa]



O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments. 21

−1

−1

−1

−1

−1

−0.5

−0
.5

−0.5

−0.5
0

0

0

0

0

0.5

0.5

0.
5 0.5

1

1

1

1

oga1c160 − TYZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−2.5

−2

−2

−2

−2

−2
−1.5

−1

−1

−1

−1

−1

−0
.5

−0.5

−0.5

−0
.5

−0.5
−0.50

0

0

0

0
0.

5

0.5

0.
5

0.
5

1

1

1 1

1.5

1.5

1.5

1.5

2

2

2

2

oga1c080 − TYZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−3

−2

−2

−2

−2

−2

−1

−1

−1

−1

−1
0

0

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3

3

oga1c040 − TYZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−1

−1

−1

−1

−0.5

−0.5

−0.5
0

0 0

0

0

0.5

0.5

0.
5

0.5

1

1

1

1

oga1c020 − TYZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−0.1

−0.1

−0.1

−0.05

−0.05

−0
.0

5

0

0

0

0

0

0.05

0.05

0.05

0.05

0.1

0.1

0.1

0.1

oga1c010 − TYZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00
−0.1

−0.1

−0.1 −0.1

−0.05

−0.05

−0
.0

5

−
0.05

0

0

0

0

0

0

0.05

0.05

0.05

0.1

0.
1

oga1c005 − TYZ

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

Fig. 20. Experiment C -σyz(zb) [kPa]



22 O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments.

−30

−3
0

−20

−
20

−
10 −10

−1
0

0

0

0

0

0

0

10

10

10

20

20

30

30

oga1c160 − DP

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−
25

−2
5

−20

−20

−15

−15

−1
0

−
10

−10

−
5

−5

−
5

−5

0

0

0

0

0

05

5

5

5

10

10

10

15 15

15

20

20

25

25

oga1c080 − DP

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−15

−15

−
10

−
10

−10

−5 −5

−5

0
0

0

0

0 0

0

0 0

0 0

5

5

5

5

10

10

10

15

15

oga1c040 − DP

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−
8 −
8

−8

−6

−6

−6

−4 −4

−
4

−
2

−2

−2

−2

−
2

−20

0

0
0

0

0 0

0

0

0 0

2

2

2

2
2

2

4

4

4

6

6

6

8

8

8

oga1c020 − DP

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−8

−6 −6

−
6

−4

−
4

−4

−2

−2

−
2

−2

−
2

−2

0

0

0

0

0

0

0

0

2

2

2

2

2

2

4

4

4

6

6

6

8

8

8

oga1c010 − DP

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00

−15

−1
5

−10

−
10

−10

−
5

−5

−5

−
5

0

0

0

0

0

0

0

0

5 5

5

5

10

10

10

15

15

oga1c005 − DP

0.00 0.25 0.50 0.75 1.00
0.00

0.25

0.50

0.75

1.00
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Fig. 26. Experiment D -σxz(x, zb) (solid line) and Experiment Cσxz(x,L/4, zb) (dashed line) [kPa]
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Fig. 27. Experiment D -∆p(x, zb) (solid line) and Experiment C∆p(x,L/4, zb) (dashed line) [kPa]
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Fig. 28. Experiment E000 -ux(zs) [ma−1], uz(zs) [ma−1], σxz(zb) [kPa] and∆p(x, zb) [kPa]



30 O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments.

0.00 0.25 0.50 0.75 1.00
0

20

40

60

80

100

120
oga1e001 − UX

0.00 0.25 0.50 0.75 1.00
−30

−20

−10

0

10

20
oga1e001 − UZ

0.00 0.25 0.50 0.75 1.00
−100

0

100

200

300

400

500
oga1e001 − TXZ

0.00 0.25 0.50 0.75 1.00
−400

−300

−200

−100

0

100

200

300

400
oga1e001 − DP

Fig. 29. Experiment E001 -ux(zs) [ma−1], uz(zs) [ma−1], σxz(zb) [kPa] and∆p(x, zb) [kPa]
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Fig. 30. Experiment F000 -zs [m], ux(zs) [ma−1], uy(zs) [ma−1] anduz(zs) [ma−1]



32 O. Gagliardini and T. Zwinger: Elmer and the ISMIP-HOM experiments.

−15
−

10

−5

−5

−5

0

0

0

0

0

0

5

5

10

10

15

202
53035

oga1f001 − ZS

−50 −25 0 25 50
−50

−25

0

25

50

192

192

194

196

196

198
198

198
198

200

20
0

200

20
0

20
0

20
020

0

20
2

202

oga1f001 − UX

−50 −25 0 25 50
−50

−25

0

25

50

−
6

−4

−4

−2

−2

0

0

0

0

0

0

0

0

2
2

4

46

oga1f001 − UY

−50 −25 0 25 50
−50

−25

0

25

50

−0.8
−

0.6−0.4

−0
.2

0
0

0

0

0

0

00.20.4

oga1f001 − UZ

−50 −25 0 25 50
−50

−25

0

25

50

Fig. 31. Experiment F001 -zs [m], ux(zs) [ma−1], uy(zs) [ma−1] anduz(zs) [ma−1]


