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Det subglasiale laboratoriumet ("World’'s most claustrophobic lab”)
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Fgremal med arbeidet

» Etablere tyngdestasjonar under isen
- Male absolutt tyngde og gjere relative malingar

* Modellere effektar av endringar
* Isoverflate
* Sngdekke
» Tidsvarierande massar i tunnelen

* Kva kan detekterast?
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Relativ gravimetri
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» LaCoste & Romberg Gravity meter i
- fjgyrbasert metode for observasjon >\'
av ryngdeendring ____,_,--‘-' ] 1461
.-"':::)
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« ZLS Burris Gravity meter il
- basert pa prinsipp til LaCoste & Romberg <j_ v
m ol
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Etablering av tyngdestasjonar

* Fundament for FG5 bygd i september 2013
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» 20 koordinatfesta stasjonar

« Stasjonane er fordelt pa om lag 3 km
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Tyngdegradient

« Observasjonar gjort pa fundament til FG5

- Gradient: -2,4 uGal/cm
- Awvik: 0,0047 pGal/cm
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Absolutt tyngde

* Observasjonar gjort med FG5

- 982202709.74 + 6.6 pGal (0 m)
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Relative tyngdeverdiar

» Kontrollert for drift
* Utjamna med minste kvadrat

* Awik mindre enn £ 13.3 yuGal ved alle stasjonar
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Endelege
tyngdeverdiar

Station Absolute values Relative values

GbH 082227223.0 £ 12.3 24513.3 £ 10.9 uGal
GO09-1  982218878.7 £ 12.8 16169.0 =+ 11.5 pGal
G09-2  982219425.6 £ 11.1 16715.8 £9.5 pGal
G10 082216545.1 £ 13.0 13835.3 £ 11.8 uGal
G11 082216051.4 &£ 12.7 13341.7 £ 11.3 pGal
G12 082207757.2 £ 11.4 50474 £ 9.9 uGal
G12-B  982203609.0 4+ 11.8 899.3 £ 104 puGal
G13 0822022829 £ 109 -426.8 £93 uGal
G14 082202301.4 £ 10.2  -408.3 £ 8.5 puGal
G15-1  982202771.0 =+ 10.6 61.23 +£9.0 pGal
G15-2  982202557.3 £+ 10.2 -1524 £8.)5 puGal
G20 082198273.8 £ 12.7 -4436.0 =+ 114 puGal
G21 082196302.5 &£ 12.7 -6407.2 £ 114 pGal
G22 082197282.8 £ 12.3 -5426.9 =+ 11.0 pGal
G23 082200377.6 &4 12.7 -2332.1 £ 114 pGal
G24 082198723.4 £+ 12.8 -3986.3 £ 11.4 pGal
x24-B 982199344.2 £ 124 -3365.5 £ 11.1 puGal
G26 082201292.0 &£ 12,9 -1417.7 £ 11.6 pGal
G26-B  982202692.9 £ 13.9 -0016.8 &£ 12.7 pGal
G27 0822043299 £ 145 1620.1 =+ 13.3 uGal
AG_01 982202709.7 £ 6.6 0 +£35 puGal
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Prisme-metode
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Effekt av issmelting pa overflate

Statton 1m 05m O01lm 005m 00lm 0.005m

GH 62.0 31.0 6.2 3.1 0.6 0.3 pGal
G09-1 1464 732 147 7.3 L5 0.7 pGal
G09-2 141.1 706 141 7.1 14 0.7 pGal
G10 315.1 1575 315 15.7 3.1 1.6 pGal
Gl1 382.1 1909  38.2 19.1 3.8 1.9 pGal
G12 343.6 1718 343 17.2 3.4 1.7 pGal
Gl12-B  335.7 1678  33.6 16.8 3.4 1.7 pGal
G13 340.0 170.0  34.0 17.0 3.4 1.7 pGal
Gl4 346.8 1734 347 17.4 3.5 L7 pGal
G15-1  348.0 1740 3438 17.4 3.5 L7 pGal
G20 3772 1886 377 18.9 3.8 1.9 pGal
G21 397.3 198.6  39.7 19.9 4.0 2.0 uGal
G22 402.8 201.3  40.2 20.1 4.0 20 pGal
G23 416.5 208.1  41.6 20.8 4.2 2.1 pGal
G24 3234 161.7 324 16.2 3.2 L7 uGal
G24-B  296.0 1481 296 14.8 3.0 L5 pGal
G26 205.9 1481  29.6 14.8 3.0 L5 pGal
G26-B  304.0 1520 304 15.2 3.0 L5 pGal
G27 214.5 1071 214 10.7 2.1 1.1 pGal
AGO1 3472 173.6 347 17.4 3.5 -L7 pGal

Northing [UTM N33)

11000

1500

444 4.46 448 45 452 454 0

Easting [UTM N33) < 10°
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Effekt av overflateendring mellom 2001-2008

Station

GbH 3.6 nGal

G09-1 277  uGal

G09-2 262 pGal

G10 104.1 pGal

G11 433.4 pGal g 1,

G12 332.1 pGal %

G12-B  213.7 pGal 2 - y
G13 1821 pGal i

G14 1724 pGal S n
G15-1 1728 pGal

G20 206.7 pGal N
G21 233.6 pGal -

G22 186.2 pGal o 2
G23 200.1 pGal 444 446 448 45 4 0

G24 149 pGal Easing [UTMNGS; x10° L
G24-B  -124 puGal i

G26  -46.8 puGal | 7;‘9;1\_ Py
G26-B -57.3 puGal o ’ S g

G27 -749 pGal 79 N s qu
AGO01 1727 uGal Noring [UTM N33 7335 44 Easling [UTH N3]
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Effekt av snglag pa overflate

Station 100 kg/m * 400 kg/m * 800 kg/m *

G5 -0.7 -2.3 -5.8 pGal

G09-1  -0.9 -3.4 -7.0 pGal

G09-2 -0.9 -3.4 -6.9 pGal

G10 -0.9 -3.7 -7.5 pGal

G11 -1.0 -4.0 -8.1 pGal

G12 -0.9 -3.6 -7.2 pGal

G12-B  -10 -4.0 -7. pGal

G13 -1.1 -4.3 -8.5 pGal

Gl4 -1.1 -4.5 -8.9 pGal

G151 -1.1 -4.5 -8.9 pGal

G20 -1.2 -4.6 -9.2 pGal

G21 -1.1 -4.4 -8.7 pGal : cm snow
G22 -1.1 -4.4 -8.7 pGal ' Above 400
G23  -10 4.0 8.1 uGal ey
G24 -1.0 -3.9 -7.8 pGal 100 - 150
G24-B -10 -3.8 -1.7 pGal gg;go
G26  -09 3.6 7.2 uGal o
G26-B  -0.9 -3.5 -7.0 pGal | Bare ground
G27 -0.9 -3.4 -6.8 pGal

AGO1 -11 -4.4 -8.9
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Oppsummering

« Tyngdestasjonar med presisjon pa mindre enn + 14 puGal er etabler i tunnelen under
Engabreen

« Mogleg a detektere endring pa + 0.05 m i overflata til isbreen



