Y (km)

-500

-1000 %

-1500
-2000
-2500

-3000

-3500

Y (km)

-1000

-2120

-2125

-2130

-2135

-2140

-2145

-2150

-2155

-2160

X (km)

-295

-290

-285 -280
X (km)

-275

-270

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_001

Polar Stereograph 70N/-45E

-250 -200

X (km)

Segment
Frame
Start

-150

-100




3.15 (m)

WGS-84 Elevation, e

2000

1500

1000

500

-500

-1000

-1500

-2000

-2500

-3000

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_001: 11:53:19.2 to 11:59:23.8 GPS

0.00 km
70.068 N
52.775 W

9.99 km
70.152 N
52.680 W

19.97 km
70.233 N
52.573 W

dist
lat
lon

|
29.94 km
70.316 N
52.473 W

39.92 km
70.399 N
52.375 W

49.89 km
70.482 N
52.273 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

2000

1500

1000

500

-500

-1000

-1500

-2000

-2500

-3000

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_001: 11:53:19.2 to 11:59:23.8 GPS

0.00 km
70.068 N
52.775 W

9.99 km
70.152 N
52.680 W

19.97 km
70.233 N
52.573 W

dist
lat
lon

|
29.94 km
70.316 N
52.473 W

39.92 km
70.399 N
52.375 W

49.89 km
70.482 N
52.273 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-2095

-2100

-2105

-2110

-2115

-2120

-2125

-2130

-2135

-270

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_002

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_002: 11:59:24.0 to 12:05:38.2 GPS

1000
10
500
0 5 20
-500
-1000 30
-1500
40
-2000
-2500
50
-3000
| o = - ;
0.00 km 10.00 km 19.99 km 29.98 km 39.97 km 49.95 km
70.482 N 70.565 N 70.609 N lat 70.548 N 70.476 N 70.402 N

52.273 W 52.172 W 51.968 W lon 51.777 W 51.620 W 51.469 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_002: 11:59:24.0 to 12:05:38.2 GPS

1000
10
500
0 5 20
-500
-1000 30
-1500
40
-2000
-2500
50
-3000
| o = - ;
0.00 km 10.00 km 19.99 km 29.98 km 39.97 km 49.95 km
70.482 N 70.565 N 70.609 N lat 70.548 N 70.476 N 70.402 N

52.273 W 52.172 W 51.968 W lon 51.777 W 51.620 W 51.469 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-2130

-2135

-2140

-2145

-2150

-2155

-2160

-2165

-2170

-240

-235

-230 -225
X (km)

-220

-215

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_003

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

m
o

cords5 2016_Greenland_P3: "Umanaq B" 20160511 _03_003: 12:05:38.5 to 12:11:45.2 GPS

5
1000
10
500
15
0
20
500
1 25
-1000
30
-1500
35
-2000
40
2500
45
-3000 {50
| | " | | *
0.00 km 10.00 km 20.00 km dist 29.99 km 39.98 km 49.97 km
70.402 N 70.330 N 70.258 N lat 70.187 N 70.115N 70.043 N
51.468 W 51.309 W 51.151 W lon 50.992 W 50.834 W 50.679 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B"

20160511_03_003: 12:05:38.5t0 12:11:45.2 GPS

5
1000
10
500
15
0
20
-500
25
-1000
30
-1500
35
-2000
40
-2500
45
-3000 150
| | | 78
0.00 km 10.00 km 20.00 km dist 29.99 km 39.98 km 49.97 km
70.402 N 70.330 N 70.258 N lat 70.187 N 70.115 N 70.043 N
51.468 W 51.309 W 51.151 W lon 50.992 W 50.834 W 50.679 W

Propagation delay (us)



Y (km)

-500

-1000 %

-1500
-2000
-2500

-3000

-3500

Y (km)

-1000

-2175

-2180

-2185

-2190

-2195

-2200

-2205

-2210

-2215

X (km)

-220

-210
X (km)

-200

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_004

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_004:

500 = 5
10
0
15
-500
N 20
-1000 :
25
-1500
30
-2000
| 35
-2500 y
40
-3000 ”
i | ! i s
0.00 km 9.99 km 19.98 km dist 29.97 km 39.96 km 49.95 Km
70.042 N 69.970 N 69.897 N lat 69.816 N 69.728 N 69.652 N
50.679 W 50.525 W 50.373 W lon 50.272 W 50.233 W 50.129 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_004:

500 = 5
10
0
15
-500
N 20
-1000 :
25
-1500
30
-2000
| 35
-2500 y
40
-3000 ”
i | ! i s
0.00 km 9.99 km 19.98 km dist 29.97 km 39.96 km 49.95 Km
70.042 N 69.970 N 69.897 N lat 69.816 N 69.728 N 69.652 N
50.679 W 50.525 W 50.373 W lon 50.272 W 50.233 W 50.129 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-2175

-2180

-2185

-2190

-2195

-2200

-2205

-2210

-2215

0

X (km)

-205

-200

-195
X (km)

-190

-185

-180

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_005

Segment
Frame
Start

-250 -200 -150 -100
X (km)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_005: 12:17:52.9 to 12:23:54.8 GPS
3§ bk P TP v | B

e 0
500
5
0 1 10
E -500 15
Lo
—
(90}
' 20
= 1000
@
<
S
= 125
& 1500
<
©
)
@ 30
< 2000
| 35
2500
40
-3000
: 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
69.652 N 69.683 N 69.770 N lat 69.857 N 69.945 N 70.033 N

50.128 W 49.914 W 49.950 W lon 50.001 W 50.047 W 50.095 W

Propagation delay (us)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_005: 12:17:52.9 to 12:23:54.8 GPS
3§ bk P TP v | B

e 0
500
5
0 1 10
E -500 15
Lo
—
(90}
' 20
= 1000
@
<
S
= 125
& 1500
<
©
)
@ 30
< 2000
| 35
2500
40
-3000
: 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
69.652 N 69.683 N 69.770 N lat 69.857 N 69.945 N 70.033 N

50.128 W 49.914 W 49.950 W lon 50.001 W 50.047 W 50.095 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000 0 1000

-2125
-2130
-2135
-2140
-2145
-2150
-2155

-2160

-2165

-2170

-2175

-210 -200 -190 -180
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_006

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




e

mcords5 2016_Greenland_P3: "Umanaqg B" 20160511

_03_006: 12:23:55.1 t0 12:30:09.5 GPS

500 5
0 10
15
E -500
L0
-~
‘I*I’ 20
~ -1000
(]
c
S 25
©
®
| -1500
<
@ 30
(09}
O
; -2000
135
-2500
40
-3000 45
o - R
0.00 km 10.00 km 19.99 km dist 29.98 km 39.96 km 49,95 km
70.034 N 70.122 N 70.210 N lat 70.298 N 70.385 N 70.473 N

50.096 W 50.146 W 50.194 W lon 50.244 W 50.297 W 50.347 W

Propagation delay (us)



e

mcords5 2016_Greenland_P3: "Umanaqg B" 20160511

_03_006: 12:23:55.1 t0 12:30:09.5 GPS

500 5
0 10
15
E -500
L0
-~
‘I*I’ 20
~ -1000
(]
c
S 25
©
®
| -1500
<
@ 30
(09}
O
; -2000
135
-2500
40
-3000 45
o - R
0.00 km 10.00 km 19.99 km dist 29.98 km 39.96 km 49,95 km
70.034 N 70.122 N 70.210 N lat 70.298 N 70.385 N 70.473 N

50.096 W 50.146 W 50.194 W lon 50.244 W 50.297 W 50.347 W

Propagation delay (us)



Y (km)

-500

-1000 %

-1500
-2000
-2500

-3000

-3500

Y (km)

-1000

-2080

-2085

-2090

-2095

-2100

-2105

-2110

-2115

-2120

-2125

-220

X (km)

-210

20
X (km)

a

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_007

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_007: 12:30:09.8 to 12:36:20.2 GPS
: I I e T T,

500

10

€ -500 15
o)
—
™
1] 20
= -1000
o
c
©
§ 125
@ -1500
w
)
pys 30
(O]
= -2000
135
-2500
40
-3000
45
ot : | | :
0.00 km 9.99 km 19.98 km dist 29.97 km 39.96 km 49.93 km
70.473 N 70.560 N 70.647 N lat 70.733 N 70.819 N 70.905 N

50.348 W 50.410 W 50.480 W lon 50.552 W 50.628 W 50.695 W

Propagation delay (us)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_007: 12:30:09.8 to 12:36:20.2 GPS
: I I e T T,

500

10

€ -500 15
o)
—
™
1] 20
= -1000
o
c
©
§ 125
@ -1500
w
)
pys 30
(O]
= -2000
135
-2500
40
-3000
45
ot : | | :
0.00 km 9.99 km 19.98 km dist 29.97 km 39.96 km 49.93 km
70.473 N 70.560 N 70.647 N lat 70.733 N 70.819 N 70.905 N

50.348 W 50.410 W 50.480 W lon 50.552 W 50.628 W 50.695 W

Propagation delay (us)



Y (km)

-500

-1000 %

-1500
-2000
-2500

-3000

-3500

Y (km)

-1000

-2030

-2035

-2040

-2050

-2055

-2060

-2065

-2070

-2075

X (km)

-220

-210
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_008

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaqg B" 20160511_03_008: 12:36:20.5 to 12:42:28.9 GPS
1 1 1

1500

1000

500
15

20

-500 25

-1000 30

-1500 35

40
-2000

45
-2500

50

-3000 e . el i l
0.00 km 10.00 km 19.99 km dist 29.98 km 39.96 km 49.94 km
70.906 N 70.992 N 71.078 N lat 71.164 N 71.250 N 71.336 N

50.695 W 50.771 W 50.845 W lon 50.922 W 50.996 W 51.072 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaqg B" 20160511_03_008: 12:36:20.5 to 12:42:28.9 GPS
1 1 1

1500

1000

500
15

20

-500 25

-1000 30

-1500 35

40
-2000

45
-2500

50

-3000 e . el i l
0.00 km 10.00 km 19.99 km dist 29.98 km 39.96 km 49.94 km
70.906 N 70.992 N 71.078 N lat 71.164 N 71.250 N 71.336 N

50.695 W 50.771 W 50.845 W lon 50.922 W 50.996 W 51.072 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1980

-1985

-1990

-1995

-2000

-2005

Y (km)

-2010

-2015

-2020

-2025

-230

-220
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_009

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B'

' 20160511_03_009: 12:42:29.2 to 12:49:01.6 GPS

1500
10

1000
|15

500
20
25

-500
30

-1000
35

-1500
40

-2000
45

-2500
50

-3000 -
55

| i | | |
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
71.336 N 71.422 N 71.508 N lat 71.594 N 71.680 N 71.766 N

51.073 W 51.152 W 51.229 W lon 51.308 W 51.386 W 51.467 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B'

' 20160511_03_009: 12:42:29.2 to 12:49:01.6 GPS

1500
10

1000
|15

500
20
25

-500
30

-1000
35

-1500
40

-2000
45

-2500
50

-3000 -
55

| i | | |
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
71.336 N 71.422 N 71.508 N lat 71.594 N 71.680 N 71.766 N

51.073 W 51.152 W 51.229 W lon 51.308 W 51.386 W 51.467 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1935

-1940

-1945

-1950

-1955

Y (km)

-1960

-1965

-1970

-1975

-250

-245

-240 -235 -230
X (km)

-225

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_010

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

2000

1500

1000

-500

-1000

-1500

-2000

-2500

-3000

mcords5 2016_Greenland_P3: "Umanaq B"

20160511_03_010: 12:49:01.9 to 12:55:23.8 GPS

0.00 km
71.766 N
51.467 W

|
10.00 km
71.838 N
51.635 W

|
19.99 km
71910 N
51.809 W

dist
lat
lon

29.98 km
71.980 N
51.986 W

|
39.97 km
72.051 N
52.162 W

49.96 km
72.122 N
52.340 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

2000

1500

1000

-500

-1000

-1500

-2000

-2500

-3000

mcords5 2016_Greenland_P3: "Umanaq B"

20160511_03_010: 12:49:01.9 to 12:55:23.8 GPS

0.00 km
71.766 N
51.467 W

|
10.00 km
71.838 N
51.635 W

|
19.99 km
71910 N
51.809 W

dist
lat
lon

29.98 km
71.980 N
51.986 W

|
39.97 km
72.051 N
52.162 W

49.96 km
72.122 N
52.340 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-1895

-1900

-1905

-1910

-1915

-1920

-1925

-1930

-1935

g.= ] T

-275 -270 -265 -260
X (km)

A

-255

-250

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_011

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_011: 12:55:24.1 to 13:01:50.3 GPS

2000
1500
5
1000 | 10
500 15
0 20
-500 25
30
-1000
35
-1500
40
-2000
45
-2500
50
-3000
| | | |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.122 N 72.193 N 72.263 N lat 72.333 N 72.403 N 72.473 N

52.340 W 52.520 W 52.702 W lon 52.885 W 53.071 W 53.254 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_011: 12:55:24.1 to 13:01:50.3 GPS

2000
1500
5
1000 | 10
500 15
0 20
-500 25
30
-1000
35
-1500
40
-2000
45
-2500
50
-3000
| | | |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.122 N 72.193 N 72.263 N lat 72.333 N 72.403 N 72.473 N

52.340 W 52.520 W 52.702 W lon 52.885 W 53.071 W 53.254 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-1855

-1860

-1865

-1870

-1875

-1880

-1885

-1890

-1895

-300

-295

-290 -285
X (km)

-280

-275

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_012

Segment
Frame
Start

-250 -200 -150 -100
X (km)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_012: 13:01:50.5 to 13:08:07.0 GPS

1000 0
500 5
0 10
— 15
é -500
o)
—
™
1] 20
= -1000
()
5
.§ 25
i -1500
w
< ]
0 | 30
3
-2000
=
|35
-2500
40
-3000
45
| | o = .
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.473N 72.543 N 72.612 N lat 72.681 N 72.749 N 72.793 N

53.255 W 53.442 W 53.630 W lon 53.820 W 54.018 W 54.274 W

Propagation delay (us)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_012: 13:01:50.5 to 13:08:07.0 GPS

1000 0
500 5
0 10
— 15
é -500
o)
—
™
1] 20
= -1000
()
5
.§ 25
i -1500
w
< ]
0 | 30
3
-2000
=
|35
-2500
40
-3000
45
| | o = .
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.473N 72.543 N 72.612 N lat 72.681 N 72.749 N 72.793 N

53.255 W 53.442 W 53.630 W lon 53.820 W 54.018 W 54.274 W

Propagation delay (us)



Umanag B
20160511_03_013
Polar Stereograph 70N/-45E

-1850
-1900
-1950
-1840 -2000
1845 — -2050
£
. S~
-1850 >
& -2100
-1855
€
< -1860 -2150
>_
-1865
-2200
-1870 ‘
-1875 -2250
Segment
-1880 +  Frame
N e 1 SRS -2300 # Start
300 -295 -290 -285 -280 -275 e
X (km) -350 -300 -250 -200 -150 -100

X (km)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_013: 13:08:07.3 to 13:14:37.7 GPS
1 1 |

1000 5
500 10
115
0
20
-500
25
-1000
30
-1500
35
-2000 40
-2500 45
50
-3000
: 55
7 i o 3 | 3 | |
0.00km 10.00 km 20.00 km dist 29.98 km 39.97 km 49.96 km
72.793 N 72.863 N 72.852 N lat 72.779 N 72.708 N 72.639 N

54.274 W 54.157 W 53.873 W lon 53.698 W 53.514 W 53.324 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_013: 13:08:07.3 to 13:14:37.7 GPS
1 1 |

1000 5
500 10
115
0
20
-500
25
-1000
30
-1500
35
-2000 40
-2500 45
50
-3000
: 55
7 i o 3 | 3 | |
0.00km 10.00 km 20.00 km dist 29.98 km 39.97 km 49.96 km
72.793 N 72.863 N 72.852 N lat 72.779 N 72.708 N 72.639 N

54.274 W 54.157 W 53.873 W lon 53.698 W 53.514 W 53.324 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1875

-1880

-1885

-1890

-1895

Y (km)

-1900

-1905

-1910

-1915

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_014

Segment
Frame
Start

-250 -200 -150 -100
X (km)



15
E
= 20
.
o™
I
o 25
<
S
g
o 30
Ll
<
o
&

35
=

40

45

e e \ Al | 50
0.00 km 9.99 km 20.00 km dist 29.98 km 39.96 km 49,95 km
72.639 N 72.569 N 72.499 N lat 72.430 N 72.359 N 72.289 N
53.324 W 53.136 W 52.948 W lon 52.762 W 52.581 W 52.399 W

Propagation delay (us)



15
E
= 20
.
o™
I
o 25
<
S
g
o 30
Ll
<
o
&

35
=

40

45

e e \ Al | 50
0.00 km 9.99 km 20.00 km dist 29.98 km 39.96 km 49,95 km
72.639 N 72.569 N 72.499 N lat 72.430 N 72.359 N 72.289 N
53.324 W 53.136 W 52.948 W lon 52.762 W 52.581 W 52.399 W

Propagation delay (us)



Y (km)

-500

Umanag B
-1000 20160511_03_015
Polar Stereograph 70N/-45E
-1500
-2000 -1850
-2500
-3000 -1900
-3500 : '
-1000 0 1000
-2000
-1920
-1925 75"2050
=
-1930 >
-2100
-1935
g 2150
N -1940
-1945 - -2200
5
-1950
-2250
-1955
Segment
- Frame
-1960 4 Py . -2300 Start
-250 -245 -240 -235 -230 -225 = R L
X (km) -350 -300 -250 -200 -150 -100

X (km)



3.15 (m)

r

WGS-84 Elevation, e

2000

1500

1000

500

-1000

-2000

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_015: 13:21:09.0 to 13:27:15.5 GPS

10

115

20

25

30

135

40

45

50

2500 | | | i | 55
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.288 N 72.219N 72.148 N lat 72.077 N 72.006 N 71.935N
52.399 W 52.214 W 52.037 W lon 51.860 W 51.683 W 51.507 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

2000

1500

1000

500

-1000

-2000

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_015: 13:21:09.0 to 13:27:15.5 GPS

10

115

20

25

30

135

40

45

50

2500 | | | i | 55
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.288 N 72.219N 72.148 N lat 72.077 N 72.006 N 71.935N
52.399 W 52.214 W 52.037 W lon 51.860 W 51.683 W 51.507 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1960

-1965

-1970

-1975

-1980

km)

;f-1985
-1990
-1995
-2000

-2005

0

X (km)

-220
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_016

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_016: 13:27:15.8 to 13:34:04.

4 GPS

5
1500
10
1000
15
500
20
0
25
-500 30
-1000 135
40
-1500
45
-2000
50
-2500
55
| : | L | |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
71.935N 71.863 N 71.786 N lat 71.700 N 71.614 N 71.529 N
51.506 W 51.334 W 51.188 W lon 51.106 W 51.032 W 50.950 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_016: 13:27:15.8 to 13:34:04.

4 GPS

5
1500
10
1000
15
500
20
0
25
-500 30
-1000 135
40
-1500
45
-2000
50
-2500
55
| : | L | |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
71.935N 71.863 N 71.786 N lat 71.700 N 71.614 N 71.529 N
51.506 W 51.334 W 51.188 W lon 51.106 W 51.032 W 50.950 W

Propagation delay (us)



Y (km)

-2010

-2015

-2020

-2025

-2030

-2035

-2040

-2045

-2050

-2055

-220

-210

-200
X (km)

-190

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_017

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_017: 13:34:04.7 to 13:40:54.6 GPS
..q__,,,ww,., e I

1500
5

1000
10
500 15
0 20
-500 25
30

-1000
35

-1500
40

-2000
45

-2500
50

= i o " | T =k |

0.00 km 10.00 km 19.98 km dist 29.98 km 39.96 km 49,95 km
71528 N 71.442 N 71.356 N lat 71.270 N 71.184 N 71.097 N

50.950 W 50.875 W 50.797 W lon 50.723 W 50.650 W 50.576 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_017: 13:34:04.7 to 13:40:54.6 GPS
..q__,,,ww,., e I

1500
5

1000
10
500 15
0 20
-500 25
30

-1000
35

-1500
40

-2000
45

-2500
50

= i o " | T =k |

0.00 km 10.00 km 19.98 km dist 29.98 km 39.96 km 49,95 km
71528 N 71.442 N 71.356 N lat 71.270 N 71.184 N 71.097 N

50.950 W 50.875 W 50.797 W lon 50.723 W 50.650 W 50.576 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-2055

-2060

-2065

-2070

-2075

-2080

-2085

-2090

-2095

-2100

-2105

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_018

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3

:"Umanag B" 20160511_03_018: 13:40:54.9 to 13:47:16.3 GPS

1000 5
10

500
15

0
20

500
|25

-1000
30

-1500

-2000
40
2500 £ B T i
0.00 km 10.00 km 19.99 km dist 29.98 km ‘ 39.97 km 49.96 km
71.097 N 71.011 N 70.924 N lat 70.838 N 70.752 N 70.666 N

50.575 W 50.500 W 50.430 W lon 50.357 W 50.285 W 50.214 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3

:"Umanag B" 20160511_03_018: 13:40:54.9 to 13:47:16.3 GPS

1000 5
10

500
15

0
20

500
|25

-1000
30

-1500

-2000
40
2500 £ B T i
0.00 km 10.00 km 19.99 km dist 29.98 km ‘ 39.97 km 49.96 km
71.097 N 71.011 N 70.924 N lat 70.838 N 70.752 N 70.666 N

50.575 W 50.500 W 50.430 W lon 50.357 W 50.285 W 50.214 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-2110

-2115

-2120

-2125

-2130

-2135

-2140

-2145

-2150

-180

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_019

Polar Stereograph 70N/-45E

-250 -200

X (km)

Segment
Frame
Start

-150

-100




3.15 (m)

r

WGS-84 Elevation, e

-500

-1000

-1500

-2000

s il L 5 1 |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km
70.665 N 70.578 N 70.492 N lat 70.404 N 70.316 N
50.214 W 50.146 W 50.081 W lon 50.034 W 49.985 W

mcords5

PS

2016_Greenland_P3: "Umanaqg B" 20160511_03_019: 13:47:16.6 to 13:53:26.9 G

10

15

| 25

30

| 35

49.96 km
70.228 N
49.936 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

-500

-1000

-1500

-2000

s il L 5 1 |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km
70.665 N 70.578 N 70.492 N lat 70.404 N 70.316 N
50.214 W 50.146 W 50.081 W lon 50.034 W 49.985 W

mcords5

PS

2016_Greenland_P3: "Umanaqg B" 20160511_03_019: 13:47:16.6 to 13:53:26.9 G

10

15

| 25

30

| 35

49.96 km
70.228 N
49.936 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-2165

-2170

-2175

-2180

-2185

-2190

-2195

-2200

-2205

-200

0
X (km)

-190

-180
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_020

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_020: 13:53:27.1 to 13:59:36.4 GPS

1000 | : - T v
J i id ;‘ 4 '
LI | R :
500
10
0 115
-500 20
25
-1000
30
-1500
35
-2000
40
-2500
45
L b' I ] = =3 - I 3 5 s \‘ .’:‘.1':‘ B »
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
70.227 N 70.139 N 70.051 N lat 69.963 N 69.875 N 69.788 N

49.936 W 49.886 W 49.838 W lon 49.790 W 49.743 W 49.706 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_020: 13:53:27.1 to 13:59:36.4 GPS

1000 | : - P v
J i id ;‘ 4 '
LI | R :
500
10
0 115
-500 20
25
-1000
30
-1500
35
-2000
40
-2500
45
L b' I ] = =3 - I 3 5 s \‘ .’:‘.1':‘ B »
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
70.227 N 70.139 N 70.051 N lat 69.963 N 69.875 N 69.788 N

49.936 W 49.886 W 49.838 W lon 49.790 W 49.743 W 49.706 W

Propagation delay (us)



-500

-1000
-1500
éé-zooo
>_
-2500
-3000
-3500
-1000 0 1000
X (km)
3
e
-2195 §
2200 (. R T i iy
o« ! ;‘
v AL & oy |
—~ o ‘. ] i Jl
E S, J;};r H 3
= .2205 | s ;i
> £t UF. vt
N ..:'.. ""‘-'u}:“ - ."..
{ ._.’, J e B
2210 | £
H
I e
-2215 L B S e ‘f
£l i EloR P :_‘ "'M.?f-‘ o "“1_"4
e “ .'""f”'f'_f'."a"'".‘ﬂ. -#ﬁi}\g |
-185 -180 -175 -170
X (km)

-1850

-1900

-1950

-2000

-2050

Y (km)

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_021

Polar Stereograph 70N/-45E

Segment
Frame
Start
-250 -200 -150 -100

X (km)




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B"

T T T

20160511_03_021: 13:59:36.7 to 14:05:45.9 GPS

1000 5
500 10
15
0
20
-500
3
: 25
-1000 :
i
30
-1500
35
-2000
40
2500 | | § 2 | | | ; 45
0.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
69.787 N 69.702 N 69.673 N lat 69.735 N 69.823 N 69.911 N

49.706 W 49.761 W 49.548 W lon 49.393 W 49.450 W 49.495 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B"

T T T

20160511_03_021: 13:59:36.7 to 14:05:45.9 GPS

1000 5
500 10
15
0
20
-500
3
: 25
-1000 :
i
30
-1500
35
-2000
40
2500 | | § 2 | | | ; 45
0.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
69.787 N 69.702 N 69.673 N lat 69.735 N 69.823 N 69.911 N

49.706 W 49.761 W 49.548 W lon 49.393 W 49.450 W 49.495 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-2145

-2150

-2155

-2160

-2165

-2170

-2175

-2180

-2185

-2190

0
X (km)

-180

1000

170
X (km)

. i

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_022

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_022: 14:05:46.1 to 14:12:00.5 GPS
T —— ¢ i sl | e L

2 i il
T i

1000

500

-500

-1000

-1500

-2000

-2500 45

0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
69.911 N 69.999 N 70.087 N lat 70.175 N 70.263 N 70.351 N
49.495 W 49.543 W 49.590 W lon 49.638 W 49.685 W 49.734 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_022: 14:05:46.1 to 14:12:00.5 GPS

T —

2 i il
T i

1000

500

-500

-1000

-1500

-2000

-2500 45

: b 2 : : i 0 o | |

0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
69.911 N 69.999 N 70.087 N lat 70.175N 70.263 N 70.351 N
49.495 W 49.543 W 49.590 W lon 49.638 W 49.685 W 49.734 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2095

-2100

-2105

-2110

-2115

Y (km)

-2120

-2125

-2130

-2135

-2140

X (km)

0

1000

180
X (km)

-170

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_023

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

1000

500

-500

-1000

-1500

-2000

o

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_023: 14:

12:0

0.8 to 14:18:06.6 GPS

45

0.00 km
70.351 N
49.734 W

[
10.00 km
70.440 N
49.783 W

s
19.99 km
70.528 N
49.829 W

dist
lat
lon

29.98 km
70.614 N
49.894 W

|
39.97 km
70.701 N
49.963 W

49.96 km
70.787 N
50.034 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

1000

500

-500

-1000

-1500

-2000

o

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_023: 14:

12:0

0.8 to 14:18:06.6 GPS

45

0.00 km
70.351 N
49.734 W

[
10.00 km
70.440 N
49.783 W

s
19.99 km
70.528 N
49.829 W

dist
lat
lon

29.98 km
70.614 N
49.894 W

|
39.97 km
70.701 N
49.963 W

49.96 km
70.787 N
50.034 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2045

-2050

-2055

-2060

-2065

Y (km)

-2070

-2075

-2080

-2085

-2090

-190 -180

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_024

Polar Stereograph 70N/-45E

-250 -200

X (km)

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

nag B" 20160511 03 024: 14:18:06.8 to 14:24:02.0 GPS
[jsi5ss I |

mcords5 2016_Greenland_P3: "Umal

1500 :
5

1000 , =, o gid . 110
500 15
20

0
25

-500
130

-1000
35

-1500
40
-2000 45

E T g ! | !

0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.788 N 70.874 N 70.961 N lat 71.047 N 71.133 N 71.220 N

50.034 W 50.105 W 50.174 W lon 50.247 W 50.318 W 50.392 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

nag B" 20160511 03 024: 14:18:06.8 to 14:24:02.0 GPS
[jsi5ss I |

mcords5 2016_Greenland_P3: "Umal

1500 :
5

1000 , =, o gid . Y 110
500 15
20

0
25

-500
130

-1000
35

-1500
40
-2000 45

E T g ! | !

0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.788 N 70.874 N 70.961 N lat 71.047 N 71.133 N 71.220 N

50.034 W 50.105 W 50.174 W lon 50.247 W 50.318 W 50.392 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-1995

-2000

-2005

-2010

-2015

-2020

-2025

-2030

-2035

-2040

-200
X (km)

-190

-180

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_025
Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_025: 14:24:02.2 to 14:30:10.5 GPS
1

15
1500
| 10
1000
15
~ 500
£
b 20
—
(90}
I _ 0
25
@
S
S
<
g 50 30
L
<
©
)
O -1000 35
=
3 40
-1500 .
45
-2000
50
| | % } |
0.00 km 9.99 km 19.99 km dist 29.98 km 39.97 km 49.95 km
71.220 N 71.306 N 71.393 N lat 71.479 N 71.565 N 71.651 N

50.392 W 50.466 W 50.539 W lon 50.615 W 50.691 W 50.768 W

Propagation delay (us)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_025: 14:24:02.2 to 14:30:10.5 GPS
1

15
1500
| 10
1000
15
~ 500
£
b 20
—
(90}
I _ 0
25
@
S
S
<
g 50 30
L
<
©
)
O -1000 35
=
3 40
-1500 .
45
-2000
50
| | % } |
0.00 km 9.99 km 19.99 km dist 29.98 km 39.97 km 49.95 km
71.220 N 71.306 N 71.393 N lat 71.479 N 71.565 N 71.651 N

50.392 W 50.466 W 50.539 W lon 50.615 W 50.691 W 50.768 W

Propagation delay (us)



Y (km)

-500

Umanag B
-1000 20160511_03_026
Polar Stereograph 70N/-45E
-1500
-2000 -1850
-2500
-3000 -1900
-3500 : :
-1000 0 1000
-2000
-1950
1955 —~ -2050
£
=
-1960 >
-2100
-1965
§, 1970 -2150
>_
-1975
-2200
-1980
-1985 2250
-1990 Segment
Frame
-2300
-1995 Start

-350 -300 -250 -200 -150 -100
X (km)




3.15 (m)

r

WGS-84 Elevation, e

1500

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_026: 1

4:30:10.7 to 14:36:46.4 GPS

l 5

10

1000
15

500
20
0 25
-500 30
35

-1000
40

-1500
45

2000
| 50

-2500 - s il | , !

0.00 km 9.99 km 19.98 km dist 29.98 km 39.95 km 49.94 km
71.651 N 71.738 N 71.823 N lat 71.901 N 71.972 N 72.044 N
50.768 W 50.842 W 50.926 W lon 51.066 W 51.241 W 51.415W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

1500

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_026: 1

4:30:10.7 to 14:36:46.4 GPS

l 5

10

1000
15

500
20
0 25
-500 30
35

-1000
40

-1500
45

2000
| 50

-2500 - s il | , !

0.00 km 9.99 km 19.98 km dist 29.98 km 39.95 km 49.94 km
71.651 N 71.738 N 71.823 N lat 71.901 N 71.972 N 72.044 N
50.768 W 50.842 W 50.926 W lon 51.066 W 51.241 W 51.415W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1905

-1910

0 1000
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_027

Segment
Frame
Start

-250 -200 -150 -100
X (km)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_027: 14:36:46.6 to 14:43:12.5 GPS

2000
5
1500
10
1000
15
E
et 500
o 20
1
(]
- 0 25
S
<
>
)
w500 30
<
o
)
=
-1000 35
40
-1500
45
-2000
S i 4l | l : = o 50
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
72.044 N 72.115N 72.186 N lat 72.257 N 72.327 N 72.398 N

51.415W 51.595 W 51.770 W lon 51.948 W 52.129 W 52.310 W

Propagation delay (us)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_027: 14:36:46.6 to 14:43:12.5 GPS

2000
5
1500
10
1000
15
E
et 500
o 20
1
(]
- 0 25
S
<
>
)
w500 30
<
o
)
=
-1000 35
40
-1500
45
-2000
S i 4l | l : = o 50
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
72.044 N 72.115N 72.186 N lat 72.257 N 72.327 N 72.398 N

51.415W 51.595 W 51.770 W lon 51.948 W 52.129 W 52.310 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1865

-1870

-1875

-1880

-1885

Y (km)

-1890

-1895

-1900

-1905

0 1000
X (km)

-270 -265 -260 -255 -250 -245
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

Umanag B
20160511_03_028
Polar Stereograph 70N/-45E

Segment
Frame
Start

-350 -300 -250 -200 -150
X (km)

-100




3.15 (m)

WGS-84 Elevation, e

1500

500

-500

-1000

-1500

-2000

mcords5 2016_Greenlan

d_P3: "Umanaq B" 20160511_03_028: 14:43:12.7 to 14:49:36.9 GPS

45

0.00 km
72.398 N
52311 W

|
10.00 km
72.468 N
52.496 W

| | :
19.99 km dist 29.98 km 39.97 km

72.539 N lat 72.609 N 72.679 N
52.679 W lon 52.865 W 53.052 W

49.96 km
72.748 N
53.241 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

1500

500

-500

-1000

-1500

-2000

mcords5 2016_Greenlan

d_P3: "Umanaq B" 20160511_03_028: 14:43:12.7 to 14:49:36.9 GPS

45

0.00 km
72.398 N
52311 W

|
10.00 km
72.468 N
52.496 W

| | :
19.99 km dist 29.98 km 39.97 km

72.539 N lat 72.609 N 72.679 N
52.679 W lon 52.865 W 53.052 W

49.96 km
72.748 N
53.241 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-1840

-1845

-1850

-1855

-1860

-1865

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

Umanag B
20160511_03_029
Polar Stereograph 70N/-45E

Segment
Frame
Start

-350 -300 -250 -200 -150
X (km)

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_029: 14:49:37.1to 14

1000

500

-500

-1000

-1500

-2000

-2500

!

0.00 km
72.748 N
53.242 W

|
10.00 km
72.817N
53.436 W

19.99 km
72.855 N
53.708 W

dist

lat
lon

:56:05.2 GPS

29.98 km

72.930 N
53.679 W

|
39.97 km
72.935N
53.406 W

49.96 km
72.871N
53.197 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_029: 14:49:37.1to 14

1000

500

-500

-1000

-1500

-2000

-2500

!

0.00 km
72.748 N
53.242 W

|
10.00 km
72.817N
53.436 W

19.99 km
72.855 N
53.708 W

dist

lat
lon

:56:05.2 GPS

29.98 km

72.930 N
53.679 W

|
39.97 km
72.935N
53.406 W

49.96 km
72.871N
53.197 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1850

-1855

-1860

-1865

-1870

Y (km)

-1875

-1880

-1885

-1890

0 1000

X (km)

.

-265

-260 -255 -250 -245 -240
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_030

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

1500

1000

500

mcords5 2016_Greenland_P3: "Umanaqg B" 20160511_03_030: 14:56:05.5

to 15:02:25.5 GPS

T % T

0

25

-500
30

-1000
35
-1500 40
45

-2000

| | | |

0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.871N 72.800 N 72.731N lat 72.661 N 72.591 N 72.521 N
53.196 W 53.007 W 52.817 W lon 52.629 W 52.442 W 52.258 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

1500

1000

500

mcords5 2016_Greenland_P3: "Umanaqg B" 20160511_03_030: 14:56:05.5

to 15:02:25.5 GPS

T % T

0

25

-500
30

-1000
35
-1500 40
45

-2000

| | | |

0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.871N 72.800 N 72.731N lat 72.661 N 72.591 N 72.521 N
53.196 W 53.007 W 52.817 W lon 52.629 W 52.442 W 52.258 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1895

-1900

-1905

-1910

km)

;_/ -1915
-1920
-1925
-1930

-1935

0
X (km)

1000

-220

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_031

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_031: 15:02:25.7 to 15:08:49.6 GPS

2000 o ) -
5
1500
10
1000
15
500
20
0 25
-500 30
35
-1000
40
-1500
45
) IJ,.’ ‘ > 7-~ S > | | s
20%900 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
72.521 N 72.451 N 72.380 N lat 72.309 N 72.238 N 72.167 N

52.257 W 52.072 W 51.891 W lon 51.710 W 51.532 W 51.353 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_031: 15:02:25.7 to 15:08:49.6 GPS

2000 o ) -
5
1500
10
1000
15
500
20
0 25
-500 30
35
-1000
40
-1500
45
) IJ,.’ ‘ > 7-~ S > | | s
20%900 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
72.521 N 72.451 N 72.380 N lat 72.309 N 72.238 N 72.167 N

52.257 W 52.072 W 51.891 W lon 51.710 W 51.532 W 51.353 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-1935

-1940

-1945

-1950

-1955

-1960

-1965

-1970

-1975

-1980

-220

0
X (km)

1000

-210

X (km)

-200

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_032

Polar Stereograph 70N/-45E

-250 -200
X (km)

-150

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umal

1500

1000

500

-500

-1000

-1500

-2000

=

nag B" 20160511_03_032: 15:08:49.8 to

15:15:05.8 GPS

0.00 km
72.167 N
51.353 W

|
10.00 km
72.096 N
51.175 W

|
19.99 km
72.024 N
51.004 W

dist
lat
lon

|
29.98 km
71.952 N
50.833 W

|
39.97 km
71873 N
50.694 W

10

15

20

25

30

35

40

49.96 km
71.790 N
50.595 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umal

1500

1000

500

-500

-1000

-1500

-2000

=

nag B" 20160511_03_032: 15:08:49.8 to

15:15:05.8 GPS

0.00 km
72.167 N
51.353 W

|
10.00 km
72.096 N
51.175 W

|
19.99 km
72.024 N
51.004 W

dist
lat
lon

|
29.98 km
71.952 N
50.833 W

|
39.97 km
71873 N
50.694 W

10

15

20

25

30

35

40

49.96 km
71.790 N
50.595 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

Y (km)

-1000

-1980

-1985

-1990

-1995

-2000

-2005

-2010

-2015

-2020

-2025

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_033

Polar Stereograph 70N/-45E

-250 -200

X (km)

Segment
Frame
Start

-150

-100




mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_033: 15:15:06.0 to 15:21:41.7 GPS

1500
5
1000 10
500 15
E
9 20
™ 0
1
cuh 25
[
S
= -500
>
o
| 30
<
©
w .
% -1000
= 35
-1500 :
| 40
2000 45
SRR y . SRR B | | |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.94 km
71.790 N 71.704 N 71.617 N lat 71531 N 71.444 N 71.358 N

50.594 W 50.516 W 50.440 W lon 50.366 W 50.296 W 50.221 W

Propagation delay (us)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_033: 15:15:06.0 to 15:21:41.7 GPS

1500
5
1000 10
500 15
E
9 20
™ 0
1
cuh 25
[
S
= -500
>
o
| 30
<
©
w .
% -1000
= 35
-1500 :
| 40
2000 45
SRR y . SRR B | | |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.94 km
71.790 N 71.704 N 71.617 N lat 71531 N 71.444 N 71.358 N

50.594 W 50.516 W 50.440 W lon 50.366 W 50.296 W 50.221 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2030

-2035

-2040

-2045

-2050

Y (km)

-2055

-2060

-2065

-2070

-2075

-190

180
X (km)

-170

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_034

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

s

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_034: 15:21:42.0 to 15:28:00.2 GPS

1500
5
1000 - 10
500 15
20
0
| 25
-500
30
-1000
-1500
40
-2000 [ St | L | | o 2 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 kim
71.358 N 71.272 N 71.185 N lat 71.099 N 71.012 N 70.926 N
50.221 W 50.145 W 50.075 W lon 50.003 W 49.932 W 49.863 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

s

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_034: 15:21:42.0 to 15:28:00.2 GPS

1500
5
1000 - 10
500 15
20
0
| 25
-500
30
-1000
-1500
40
-2000 [ St | L | | o 2 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 kim
71.358 N 71.272 N 71.185 N lat 71.099 N 71.012 N 70.926 N
50.221 W 50.145 W 50.075 W lon 50.003 W 49.932 W 49.863 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2080

-2085

-2090

-2095

-2100

Y (km)

-2105

-2110

-2115

-2120

-2125

0

X (km)

ot

-180

1000

170
X (km)

-160

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_035

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_

P3: "Umanaq B" 20160511_03_035: 15:28:00.5 to 15:34:18.3 GPS

i I

1500 . ‘ o
5

1000
10
500 15
0 20
25

-500
30

-1000
35

-1500
40

-2000
| ] s 2 ; 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.926 N 70.839 N 70.753 N lat 70.666 N 70.579 N 70.491 N

49.863 W 49.789 W 49.722 W lon 49.653 W 49.588 W 49.536 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_

P3: "Umanaq B" 20160511_03_035: 15:28:00.5 to 15:34:18.3 GPS

i I

1500 . ‘ o
5

1000
10
500 15
0 20
25

-500
30

-1000
35

-1500
40

-2000
| ] s 2 ; 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.926 N 70.839 N 70.753 N lat 70.666 N 70.579 N 70.491 N

49.863 W 49.789 W 49.722 W lon 49.653 W 49.588 W 49.536 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2130

-2135

-2140

Y (km)

-2145

-2150

-2155

-2160

-170

-165

160
X (km)

-155

-150

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_036

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_036: 15:34:18.5 to 15:40:25.7 GPS

1500

1000

10
500 15
0 EQVZO
25

-500
30

-1000
35

-1500
40
-2000 45

| 5 s g4 |

0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.491 N 70.403 N 70.315 N lat 70.228 N 70.210 N 70.288 N

49.536 W 49.494 W 49.443 W lon 49.383 W 49.148 W 49.060 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_036: 15:34:18.5 to 15:40:25.7 GPS

1500

1000

10
500 15
0 Egvzo
25

-500
30

-1000
35

-1500
40
-2000 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.491 N 70.403 N 70.315N lat 70.228 N 70.210N 70.288 N

49.536 W 49.494 W 49.443 W lon 49.383 W 49.148 W 49.060 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2100

-2105

-2110

-2115

-2120

-2125

Y (km)

-2130

-2135

-2140

-2145

-2150

-170

0
X (km)

-160

1000

150
X (km)

-140

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_037

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

r

WGS-84 Elevation, e

—= TR T e o

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_037: 15:4

0:25.9 to 15:46:37.6 GPS
I d lad TLTT T P i aaiy VT

1500
5
1000 10
15
500
20
0
25
-500
30
-1000
35
-1500
40
-2000 R . | L | | | - 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.289 N 70.378 N 70.466 N lat 70.555 N 70.643 N 70.729 N

49.060 W 49.084 W 49.119 W lon 49.162 W 49.208 W 49.284 W

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

—= T

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_037: 15:4

0:25.9 to 15:46:37.6 GPS

1500
5
1000 10
15
500
20
0
25
-500
30
-1000
35
-1500
40
-2000 R . | L | | | - 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.289 N 70.378 N 70.466 N lat 70.555 N 70.643 N 70.729 N

49.060 W 49.084 W 49.119 W lon 49.162 W 49.208 W 49.284 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2055

-2060

-2065

-2070

-2075

Y (km)

-2080

-2085

-2090

-2095

-2100

-170

160
X (km)

-150

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_038

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

038: 15:46:37.8 to 15:52:42.4 GPS

mcords5 2016_Greenlan

i e TITER T Ty

d_P3: "Umanaq B" 20160511_03

1500
10
1000
15
500
20
0
25
-500
30
-1000 35
-1500 40
B | A | I : 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.729 N 70.816 N 70.903 N lat 70.989 N 71.076 N 71.163 N
49.284 W 49.344 W 49.414 W lon 49.488 W 49.554 W 49.620 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

038: 15:46:37.8 to 15:52:42.4 GPS

mcords5 2016_Greenlan

i e TITER T Ty

d_P3: "Umanaq B" 20160511_03

1500
10
1000
15
500
20
0
25
-500
30
-1000 35
-1500 40
Bl | A | I : 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
70.729 N 70.816 N 70.903 N lat 70.989 N 71.076 N 71.163 N
49.284 W 49.344 W 49.414 W lon 49.488 W 49.554 W 49.620 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2005

-2010

-2015

-2020

-2025

Y (km)

-2030

-2035

-2040

-2045

-2050

0
X (km)

-180

1000

170
X (km)

-160

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_039

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_039: 15:52:42.6 to 15:58:44.2 GPS

5

1500
10

1000
15

500
20

0
25
-500 30
-1000 35
40

-1500
e ; | | i i i | | & 45
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
71.163 N 71.250 N 71.336 N lat 71.423 N 71.509 N 71.596 N
49.620 W 49.693 W 49.766 W lon 49.833 W 49.908 W 49.982 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_039: 15:52:42.6 to 15:58:44.2 GPS

5

1500
10

1000
15

500
20

0
25
-500 30
-1000 35
40

-1500
e ; | | i i i | | & 45
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
71.163 N 71.250 N 71.336 N lat 71.423 N 71.509 N 71.596 N
49.620 W 49.693 W 49.766 W lon 49.833 W 49.908 W 49.982 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1955

-1960

-1965

-1970

-1975

-1980

Y (km)

-1985

-1990

-1995

-2000

.

0 1000
X (km)

-190 -180 -170
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Umanag B
20160511_03_040

Polar Stereograph 70N/-45E

-250 -200

X (km)

Segment
Frame
Start

-100




3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_040: 15:58:44.4 to 16:04:53.1 GPS

1500

1000

500

-500

-1000

-1500

45

e 7 —

I
39.97 km 49.96 km
71.596 N 71.683 N 71.769 N lat 71.855N 71.936 N 72.015N
49.982 W 50.054 W 50.129 W lon 50.204 W 50.325 W 50.455 W

-2000 ki i e : Sl
0.00 km 10.00 km 19.99 km dist 29.98 km

Propagation delay (us)



3.15 (m)

r

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_040: 15:58:44.4 to 16:04:53.1 GPS

1500

1000

500

-500

-1000

-1500

45

e 7 —

I
39.97 km 49.96 km
71.596 N 71.683 N 71.769 N lat 71.855N 71.936 N 72.015N
49.982 W 50.054 W 50.129 W lon 50.204 W 50.325 W 50.455 W

-2000 ki i e : Sl
0.00 km 10.00 km 19.99 km dist 29.98 km

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1915

-1920

-1925

-1930

-1935

Y (km)

-1940

-1945

-1950

-1955

-210 -205 -200 -195 -190 -185
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_041

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Gre

enland_P3

=

"Umanag B" 20160511_03_041:

o

16:04:53.4t0 16:11:10.1 GPS

. (

2000
5
1500
10
1000 15
500 20
25
0
30
-500
35
-1000
40
-1500
| | | | 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.016 N 72.090 N 72.162 N lat 72.233 N 72.305N 72.374 N
50.455 W 50.614 W 50.790 W lon 50.967 W 51.141 W 51.326 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Gre

enland_P3

=

"Umanag B" 20160511_03_041:

o

16:04:53.4t0 16:11:10.1 GPS

. (

2000
5
1500
10
1000 15
500 20
25
0
30
-500
35
-1000
40
-1500
| | | | 45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.016 N 72.090 N 72.162 N lat 72.233 N 72.305N 72.374 N
50.455 W 50.614 W 50.790 W lon 50.967 W 51.141 W 51.326 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1870

-1875

-1880

-1885

-1890

Y (km)

-1895

-1900

-1905

-1910

0 1000
X (km)

-235 -230 -225 -220 -215 -210

X (km)

]

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_042

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_042: 16:11:10.4 to 16:17:23.3 GPS
- : ] I T

5
1500
10
1000
15
500
20
0
25
-500
30
-1000 35
-1500 40
| e R | | i :
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.375 N 72.447 N 72518 N lat 72.587 N 72.658 N 72.728 N

51.327 W 51.501 W 51.682 W lon 51.871W 52.055 W 52.243 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_042: 16:11:10.4 to 16:17:23.3 GPS
- : ] I T

5
1500
10
1000
15
500
20
0
25
-500
30
-1000 35
-1500 40
| e R | | i :
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.375 N 72.447 N 72518 N lat 72.587 N 72.658 N 72.728 N

51.327 W 51.501 W 51.682 W lon 51.871W 52.055 W 52.243 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1835

-1840

-1845

-1850

Y (km)

-1855

-1860

-1865

-1870

0

X (km)

-255

-250

1000

245
X (km)

-240

-235

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_043

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03 043: 16:17:23.5 to 16:23

:38.8 GPS

1500
5
1000 10
15
500
20
0
25
-500
30
-1000
35
-1500
40
-2000 i 5 45
| & | z o |
0.00 km 10.00 km 9.99 km dist 29.98 km 39.97 km 49.96 km
72.728 N 72.798 N 72.868 N lat 72.941 N 73.025N 73.058 N
52.243 W 52.431 W 52.619 W lon 52.795 W 52.747T W 52.474 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03 043: 16:17:23.5 to 16:23

:38.8 GPS

1500
5
1000 10
15
500
20
0
25
-500
30
-1000
35
-1500
40
-2000 i 5 45
| & | z o |
0.00 km 10.00 km 9.99 km dist 29.98 km 39.97 km 49.96 km
72.728 N 72.798 N 72.868 N lat 72.941 N 73.025N 73.058 N
52.243 W 52.431 W 52.619 W lon 52.795 W 52.747T W 52.474 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1835

-1840

-1845

-1850

Y (km)

-1855

-1860

-1865

-1870

0 1000
X (km)

-240 -235 -230 -225 -220 -215
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_044

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_044: 16:23:39.1 to 16:30:09.3 GPS
; i 1 T ” ‘ ,

5

1500
10

1000
15

500
20
0 25
30

-500
35

-1000
40

-1500
45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
73.057 N 73.006 N 72.936 N lat 72.865 N 72.796 N 72.725N

52.472 W 52.235 W 52.046 W lon 51.862 W 51.670 W 51.485 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_044: 16:23:39.1 to 16:30:09.3 GPS
; i 1 T ” ‘ ,

5

1500
10

1000
15

500
20
0 25
30

-500
35

-1000
40

-1500
45
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.96 km
73.057 N 73.006 N 72.936 N lat 72.865 N 72.796 N 72.725N

52.472 W 52.235 W 52.046 W lon 51.862 W 51.670 W 51.485 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1875

-1880

-1885

-1890

-1895

Y (km)

-1900

-1905

-1910

-1915

-210 -205 -200 -195 -190
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_045

Segment
Frame
Start

-250 -200 -150 -100
X (km)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_045:

16:30:09.6 to 16:36:39.8 GPS

2000 5
10
1500
15
— 1000
E
0
— 20
™
]
-~ 500
o
c 25
2
@
>
2 0
1N
< 30
bt
0
O]
= -500
35
-1000 40
45
-1500 o
| | | |
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.725N 72.654N 72.583N lat 72.511N 72.440N 72.368 N
51.484 W 51.300 W 51.120 W lon 50.941 W 50.761 W 50.583 W

Propagation delay (us)



mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_045:

16:30:09.6 to 16:36:39.8 GPS

2000 5
10
1500
15
— 1000
E
0
— 20
™
]
-~ 500
o
c 25
2
@
>
2 0
1N
< 30
bt
0
O]
= -500
35
-1000 40
45
-1500 o
| | | |
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.725N 72.654N 72.583N lat 72.511N 72.440N 72.368 N
51.484 W 51.300 W 51.120 W lon 50.941 W 50.761 W 50.583 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1915

-1920

-1925

-1930

-1935

Y (km)

-1940

-1945

-1950

-1955

-1960

-1000 0 1000

X (km)

-190 -185 -180 -175 -170 -165
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_046

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_046: 16:36:40.1 to 16:42:57.2 GPS

2000
5
1500 10
1000 15
20
500
25
30
-500
35
-1000
40
1500 | | | | , | ,
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.368 N 72.296 N 72.225 N lat 72.152 N 72.074 N 71.994 N

50.583 W 50.409 W 50.231 W lon 50.059 W 49.919 W 49.787 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_046: 16:36:40.1 to 16:42:57.2 GPS

2000
5
1500 10
1000 15
20
500
25
30
-500
35
-1000
40
1500 | | | | , | ,
0.00 km 10.01 km 19.99 km dist 29.98 km 39.97 km 49.96 km
72.368 N 72.296 N 72.225 N lat 72.152 N 72.074 N 71.994 N

50.583 W 50.409 W 50.231 W lon 50.059 W 49.919 W 49.787 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-1960

-1965

-1970

-1975

-1980

km)

;_/ -1985
-1990
-1995
-2000

-2005

-170

160
X (km)

-150

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_047

Segment
Frame
Start

-250 -200 -150 -100
X (km)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_047: 16:42:57.5 to 16:49:31.7 GPS

2000 ———— | : P
5
1500
10
1000 15
2
500 0
25
0
30
-500
35
-1000
40
-1500
45
i ' ! i e oottt |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
71.994 N 71914 N 71827 N lat 71740 N 71654 N 71567 N

49.786 W 49.662 W 49.588 W lon 49.518 W 49.445 W 49.376 W

Propagation delay (us)



3.15 (m)

WGS-84 Elevation, e

mcords5 2016_Greenland_P3: "Umanaq B" 20160511_03_047: 16:42:57.5 to 16:49:31.7 GPS

2000 ———— | : P
5
1500
10
1000 15
2
500 0
25
0
30
-500
35
-1000
40
-1500
45
i ' ! i e oottt |
0.00 km 10.00 km 19.99 km dist 29.98 km 39.97 km 49.95 km
71.994 N 71914 N 71827 N lat 71740 N 71654 N 71567 N

49.786 W 49.662 W 49.588 W lon 49.518 W 49.445 W 49.376 W

Propagation delay (us)



Y (km)

-500

-1000

-1500

-2000

-2500

-3000

-3500

-1000

-2010

-2015

-2020

-2025

Y (km)

-2030

-2035

-2040

-2045

0 1000
X (km)

-160 -155 -150 -145 -140
X (km)

Y (km)

-1850

-1900

-1950

-2000

-2050

-2100

-2150

-2200

-2250

-2300

-350

-300

Polar Stereograph 70N/-45E

Umanag B
20160511_03_048

Segment
Frame
Start

-250 -200 -150 -100
X (km)



mcords5 2016_Greenland_P3: "Umanaqg B" 20160 0 16:54:48.3 GPS

511_03_048: 16:49:31.9 t

2000 ¢ T R : , B 10
1500 15
20
1000
E
s 25
—
™ 500
1
[} 30
=
k)
S 0
]
w 35
<
D
3
; -500
40
-1000 45
-1500 50
0.00 km 8.22 km 16.44 km dist 24.65 km 32.87 km 41.07 km
71.567 N 71.495 N 71.424 N lat 71.353 N 71.281 N 71.213 N

49.376 W 49.318 W 49.261 W lon 49.206 W 49.159 W 49.211 W

Propagation delay (us)



mcords5 2016_Greenland_P3: "Umanaqg B" 20160 0 16:54:48.3 GPS

511_03_048: 16:49:31.9 t

2000 ¢ T R : , B 10
1500 15
20
1000
E
s 25
—
™ 500
1
[} 30
=
k)
S 0
]
w 35
<
D
3
; -500
40
-1000 45
-1500 50
0.00 km 8.22 km 16.44 km dist 24.65 km 32.87 km 41.07 km
71.567 N 71.495 N 71.424 N lat 71.353 N 71.281 N 71.213 N

49.376 W 49.318 W 49.261 W lon 49.206 W 49.159 W 49.211 W

Propagation delay (us)



