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Dye 2 position and topography 1986.

Purpose .

U} To provide a satellite based fixed point close to Dye 2 for position and
elevation reference. By remeasurement of this point, the surface velocity
can be ca]cu]atedg

?} To measure the surface topography within 3 km from the station. Irregular
ice flow should be accompanied by changes in surface slope, thus the
surface topography can be used as an indicator for variations in surface
strain, ~— - -
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Equipment

The satellite receiver used is constructed by University of Copenhagen (UCPH).
This receiver has demonstrated an accuracy of better than 1 meter in the hori-
zontal plane, and better than 1.5 meter in elevation. The topography is perfor-
med with a Wild T16 theodolite equipped with a Wild DI200 distance meter. The
theodolithe has automatic vertical zero.

Data processing

Satellite fix.

The satellite information is stored on tape in the field. In the lab., the
information 1is transferred to the Sperry 1192 mainframe at the University
Computing Center. Abnormal satellite passes are removed by a preprocessor, and
the result checked manually. The data are then mixed with the precise satellite
ephemeris (provided by DMATHC) and the position cal-ulated by the DMATHC de-
veloped DOPPLR program. Thus, the position is compatible with any position
calculated by DMATHC using the precise ephemeris. The estimated error is less
than 1 meter in the horizontal plane, and less than 1.5 meter in elevation.

In order to reference the elevation to mean sea level in stead of the
WGS72 ellipsoid, the estimated geoidheight is calculated from geoid data provi-
ded by Rapp, Ohio University. The estimated geoid height is 40 meter. As the
measured antenna height above the ellipsoid is 2152.52 m, and the antenna was
1.05 m above the snow, the snow surface at the geoceiver site is 2111.5 meter
above sea level.

Syrface topography

The main elevation reference 1s the snow surface at the satellite fix. In
order to provide this reference, an optical marker (prism) was mounted 0.5
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meter from the satellite antenna. The terrain close to the station 1s very
f irregular due the snow removal operations, thus two observation posts had to
be used, both west of the Dye station and close to the garage. The position of
these points relative to the satellite site was calculated from the distance .
and azimuth to the marker prism at the satellite site. The true azimuth was
r calculated from sun shots. The position of the Dye station was determined from
prisms at the corner legs. The main reference is the south side of the south-
western leg - that close to the entrance latter. The distance data from the
DI2000 is corrected for barometric pressure, temperature and humidity in the
distance meter itself. The elevation reading and the distance then give the
elevation changes, corrected for refraction and earth curvature. This calcula-
tion was done at the lab using a Lotus 123 program (se enclosure 4).

The corrected elevation measurements were used as input to the "UNIRAS" P
program. Using the "Geopak" routines, and some degree of smoothing, the topo-
graphy shown as enclosure 3 is obtained. All observed points are marked with a
small dot. Due to the low data density in some areas, the topography have some
anomalies. This is an artifact from the data processing.

Compared with the topography around Dye 3, the topography is relative
regular, The surface undulations are not very strong. The ice flow is in direc-
tion 285 degree true.

* : Schedule

The team, consisting of N. Gundestrup and L. Riishejgdrd arrived Dye 2 with
109'th TAG May 22. The same day, the satellite receiver was set up. Passes
from May 23 to May 28 were used for the calculations. The measurements of the
surface topography took place in the days May 24 to May 26. The main problems
were obstacles due to snow drifts and periodic low visibility. May 26, the
measurements had to stop because excessive snow drifts made measurements impos-
sible. The team left Dye 2 for Sondre Stromfjord May 28 by 109'th TAG.

Enclosures:

1. Photo of reference at Dye 2 station
2. DMA sheet with satellite fix data.

3. Surface topography

4. Lotus sheet of elevation measurements
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Enclosure 1, photo of reference at Dye 2.

The main reference at the Dye station is the column close to the entrance
latter. On the photo, the prism, and the yellow target just below the prism is
visible. The reference is 44 cm above the horizontal beam.
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'SUMMARY OF SATELLITE-OBSERVED STATION

STAYION NAME/LOCAL NUNMDEA

Dye 2

LOCATION

1986 Pole 600 m south of station

DOPPALLA NO.

STANPING ON MARK

AGENCY (CAST IN MARK)

TYPE OF STATION MARK

6

1

DOPPLER OBSERVATIONS

e

EQUIPHMENT/SERIAL NO,
IL, no. 2

HEIGHT OF TRACKING EQUIPMENTY REFERENCE
POINT ABOVE STATION MARK: | .05 m .above bnow

TRACKING EQUIPMENT REFERENCE POINT

OBSERVED 8Y (AGENCY)

GIL

SATELLITE(S) O8SEAVED

20,50

PERIOD OF OCCUPATICN

860523-860528, day 143

SATELLITE-DERIVED COORDINATES

PASSLES ACCEPTED JOECRELS OF

40 FREEOOM: 742 0.25

ACSIOUAL AMS STATION SET

NSWC 9Z-2

GRAVITY MOODEL

NSWC 10E-1

tLLIPSOID

WGS-72

Mintmum CLEYV,
AnGLE:
10

(Sotellite-derived coordinates relerred 1o wtetion-mesd ante

A 313.701451

ACCURACY ( local )

é 66.485162
|66 29 06,584 313 42 08,222 2152.52 0.229
X - 0.217 !
1,763,759.74 -1,845,575.59 5,827,715.02 0.157

i (Saellite-derived coordinates of station mork transformed te locol dotum)
) ‘ A h DATUM
X ’ Y 4 E€LLIPSOID
AX AY Az OATE OF TRANSFORMATION
GROUND SURVEY COORDINATES OF STATION MARK
¢ A OATUM (HORIZONTAL) ELLIPSOID

OATE OF ADNSTMENT ORDER

SURVEY BY (AGENCY)

DATE

C 4

LOCATION OF SURVEY DATA

ELEVATION M)

DATUM (VERTICAL)

GEOID HREIGHT (N)

ELLIPSOID HEIGHT (h)

. 40 m
OROER {ELEV.) | ESTABLISHMED BY {AGENCY) DATE SOURCE OF (N}
CONNECTION TO LOCAL CONTROL
FROM Yo Ic. YAz FROM NORTH DISTANCE H
AEMARKS OTHER RELATED DATA FOR THIS STATION
DATA AVAIL, LOCATION/REMARKS

.Doppir Program
Prec. ephemeris
Oscillator drift
Delay 0.731

1.55%10°

]oper day

STATION OCOUPATION REPORT

GEQOETIC INFORMATION REPORY

STATION DESCRIPTION

SURVEY DIAGRAM

STATION SITE SKETOMH

PHOTOIOENTIFICATION

ASTRONOMIC COORDINATES

STATION POTOS .

PREPARED BY/DATE

NG 870514

CHECKED BY/DATE

REVISKD BY/DATR

CHECKED BY/DAYE

DMA FORNM 8290.1.8
TR

. NG 870514 .
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ABOVE 2124.0
2122.0 — 2124.0
2120.0 - 2122.0
2118.0 — 2120.0
2116.0 — 2118.0
2114.0 — 2116.0
2112.0 — 2114.0
2110.0 — 2112.0
2108.0 — 2110.0
2108.0 — 2108.0
2104.0 — 2106.0
2102.0 — 2104.0
2100.0 — 2102.0
2098.0 - 2100.0
2096.0 — 2098.0
2004.0 — 2096.0
2002.0 - 2094.0
2000.0 — 2092.0
2088.0 — 2090.0
2088.0 — 2088.0
2084.0 — 2086.0
2082.0 — 2084.0
2080.0 — 2082.0
BELOW 2080.0

A




Dye2., suwrface elegvation measurements
Sight from garage: Elevation refearence: snow at geoceiver site
rot s e JH dH1 dag
-39.95 Z07.338 ¥4 0530 -2, 09 &.778 17453
Dist mh Eles Az, kom Pl E H
S10.75 0 213, =T 173.843 =LA &, 03 ~0.00 pola
SH.41 . E?'Z ~-.537 S0.985 S542.83 —~10.70 4.91 D2,3W cor ﬁ
! 1448 .£5 145,372 0.3 13,3288 L12.3s  1329.23 13.29 runway
5 1378.99 148.&820 M.EQS 108,076 TOLRE 12487 .68 12.30 runway
f 1814 .61 145,837 o258 176,287 ~l.&3 1587.@5 14,58
: 91.283 3.7 A.HBH 42.3?7 5T4.90 .5 S.25 DE2. MU co
§ 81.53% 112,900 D217 7L 0RE G22 .83 Eb a7 I.20 DEs SE on
; S5Z4.08 43204 S5.20 D2, HE co
Sight from garegs, rew azinmuth offset
ot oty 1 dH dHt dag
DO FOT.33E ~54.530 -2.09 2.28 O.02
Pist A Elev Az, kmrr N E H
S19.75  173.865 ~0.768 173.8& -Q.49 Q.03 ~0.00 pole
f17.52 177.4782 ~0.,312 177.&7 =G0 43 -I/nLu ~0. 065
SO01.24 179,448 -C.15G 179.468 ~-293.84% -40 .5 .11
2178.76 179.3248 =~0.032  179.848 ~1691.41 ~-48 .70 3.95
2642.65 189.3275 Q.G25 1RO.375 -2135.25 -71.83 6.52
3122.&7 180,422 C.0&68 180.422 ~2615.15 -B88.43 9.28&
2599.91 132.752 0.282 132.752 -1257.55 1854 .58 18.13
2191.11 1322.1¢8 0.300 132.108 -9461.86 1571.01 16,69
187,79 121.&48 C.2B2  131.648 -£08.97  1200.48 13.25
1234.22 120.715 Q.217 130.718 -297.7% aBo . =7 5.67
873.41 129.482 0. 168 129.452 47055 £$19.88 &.5%
102.21  330.4615 2.152 330.615 SET.EL 108,22 .77
Sight from north of garage. west of station
rot dhi dE dH dH1 dag
235.828 S97.25& -105.224 -2, 09 8.86 G2
Lis £ Elev Az, korv I E H
a6 .93 294.197 -£.828% 170,080 ~ , 39 0,04 16 Jpaic)
421.11 3 <043 -1.1735 227.871 177,064 -BEo .18 -5 . 9%
1i607.09 B 732 832 234.958%5 =-44 .67 1007, 14% -9.28
1617.43 uus FIO =0.&03  B34.773 ~335.481 ~1424.44 -11.20
2174.13 35%9.2840 =0.493 235.103 ~&46.47.-18B8.41 -11.61
2732.8 0.108 ~D.413 B38.931 -933.98 -234%9.43 —-12.42
3248.77 1.C¢8O ¢.435 234.903 -1176.67 -2884.88 ~-17.17
3292.49 ?.215 ~0.488 245.138 -787.432 -3093.63 -192.2%
3313.6646 18.08¢C -0.5320 833.90% -~321.41 -3268.98 -22.55
2405.87 27.132 CRLEPS 0 REBLQ06 182.64 ~2425.77 ~27.87
azrz.ev 37.8°03 ~(. 562 L73.4574 213.568 ~2471.57 ~21.78
3274.39 Qi.q.m -GBS EBRUZED 1297030 -3306.61 -32.21 :
2843.861 46.537 "0./*3 282,760 1R25.91 28807 ~28.0% ;
2344 .59 BT LENO L7118 882.833 1112.18 -Z393.40 ~22.26 f
1883.20 46.5860 -0.758 BB2.783 1014.03 ~1941 .76 ~17.70 Q
1384%.11 45 .850 -0.832 Eu_.é73 F01.01 ~148% 42 -13.1% i
978.99 46.372 -0.9&L3 282.37% ge7 .30 ~1061 .40 -?.461 ’
526.9% 47.042 -383 282.865 T714.68 -4618.9% -5.93
593.68 100.1%0 -1.167 335.973 1139.60 -344.95 ~-3.29
. 1022.26 F0.472 ~0.818 3R46.295 1447.78 -672.49 -7.75
f 1530.61 88.330 -0.710 324.153 1838.05 -1001.59 -12.03
l 2066.23 88.9'53 -0.708 3R4.77&64 2285.29 -1294.99 -18.47
b el ————————————— |




2689.27 82.750 -1 4550
3141.07 82.270 -0.552
23087.72 78.378 -0.583
2951 .21 107.308 -0, 45972
e881.77 118.182 -G .367
2971 .04 128.98¢ -0 . 258
2980.67 14¢.£283 -.197
26285.97  141.303 -0.185
2122.12 142,167 ~-3.168
1671.75 143.437 ~r, 130
1182.92 1446.118 0,257
837.79 147.293 - .,352
233.43 135.835 -0, 333
B&l.bs 122.0153 ~i 455
LOE.92 294,200 -0.818
Sight from north of garage
- rot dgN dE
.00 IF7.254 105,224
Dist A% Elev
H06.93 176.02R2 ~-5.818
893.94 =2.848 -2.218
1324.72 S2.643 ~-0,032
1959.97 S2.350 ~ . 002
2585.57 =1.4688 -0, 035
2595.82 52.158 GL045
2601 .42 71.848 CLa7e

3285.573 2315.60 -1425.63 -25.12
3@5.793  3175.07 ~1871.0% -28.30
334 .221 2277.79 —1448.08 -23.99
343.131 2021 .59 9461 .62 -17.97
3SB.776 B4L3.22 407 .65 ~-11.12
4.803 38857.97 143.354 =& O0
16,106 34&1.06 72l .47 -2.87
17.186 3Z104.89 68 .06 ~-1.14
17.990 B4&15.73 550.20 0.86
12.28680 2175.54 G44b.21 1.71
21.941 166&£.77 325.37 1.67
22.814 1413.70 =57.30 1.14
11,688 1S11.53 82.3% 1.41 rinnesy
T.EB2B 1450.97 12.z8 Q.28 uheany
TELGDE -6, 39 -, 07 G .07 r‘(p
«» wast of station
dH dH1 deq
-2.0% 8.84 D.02
Azs korr N E H
170.022 -~ .39 -0 .06 0,67
52.848 1137.23 &GT .28 3.43
S2.643 1401.17 247 .76 b.15
52.330 1794 .38 1444.60 &.97
51.688 2eon.2é 1922.54 5.65
62.1358 1802.35 21i89.83 ?.a27
71.543 1429.72 R2362.44 1,51
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