182

—f% S, = b —
Scientific Note

FAMR N — &8 URHIO RSCERRN & 4 b RIFHICBEE 3 5 Tl &
— 8 ZEHELE O R HY I R T O IR B R % —

EEERE - HASEE' - AILFEER - E@HFRER -
HA B -l - BOK—ER - HETFHE

Preliminary evaluation of Dome Fuji as a possible site for an infrared
astronomical observatory
—SODAR measurement of atmospheric turbulence in the boundary layer
in Antarctic summer—
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Abstract: The Antarctic plateau can be the best astronomical observatory site on
the earth because of its very dry air and low temperature. We have observed atmos-
pheric turbulence in the boundary layer (up to the altitude of 1000 m above ice surface)
by SODAR during JARE-48. We obtained valid continuous data of turbulence
strength and three dimensional wind speed from Dec. 21, 2006 to Jan. 14, 2007. Our
data show clear correlation between turbulent layer height and solar elevation. Also
reported is the jolt measured during transportation from Cape Town to Dome Fuji.
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bb., TDIOREDOEEHEIL, TEXBLPKEIDDREOVEEDOE WIS EA THEES
NCEk, HEMETROBNICERESEY 1 b &SN TO GG, ~Nv A By F 4y
TITE (BES4200m) &5 ) 7 v 7 ZIUIRO KA — (BiE#y 2500m LU ) TH 5.
EB S HFICOR 8m LI O KE=ESFM L B0, &5kt OX 30m #iEo
kmégfmﬁfﬂktf IR D G A TV 5.

Lo L S HUE, Bidhiisiz Lo S binis OEES Y 1 & LT, midoEingg
HE%HTW3, FEfRclmpms (5 2835m) TLID & RIKBIIA I Th TV,
VA v HERKRKORES ek > TEBLLCEBBOIEN D ORES) MHEL, FillE
L COFEMIZ R 755 > 72 (Marks et al., 1999; Travouillon et al., 2003). & Z AN K —24 C
(EPICA v V=7 b OfgHI) Ta—o v N4 =2 b5 ) TOT V=T BHRELT>
1oLl A, MOTENICKY A FTh 2 AJReENRA TE 7 (Valenziano and Dall’Oglio,
1999; Lawrence et al., 2004). AJ[f/KEE~v+ 77974 < (fE5 5000m O 7 v 721
) @ 1/3-1/5, ¥ —A ¥ 7% 4 X&5¥5, A TRURAMR N 72 DITKKU» © D BHES H/D
<, SOICEEEOHBRINEE AN 5, £0pa—oy TR, F—ACTOKR
XF O RetE 2 Bl A T 275 ©d 5 (Epchtein and Candidi, 2007).
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FEOTVIHIHEE LT, 548 IRgkndtiskEH P i< (&#H L < SODAR (Sound detection and
ranging) 12 & 2 R&UBREOBIHIAZRTEN E L CEMBL 2. AME TR T OREERET
5. $1EBOBWETORI G, MEEHICE - T L0 T, ZOMELHES 3.
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AL L1, EELB» . TDIDE A8 RFICEB e TIL L. HAD Sk
LB OinkiEEE 13K 1 0D Th 5.
BIHIZEE Td 5 SODAR 3 EH 2 R LT, GLMTHELL TR- T 223 %%
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Table 1. Itinerary of SODAR transportation from Japan to Dome Fuji Station.

A Higs
2006 4 10 H 12 A | BAS (W) % (ZE8)
2006 4E 10 A 13 H | &r—TF 04
2006 4E 11 H 8 H | r—7#%7% (Z54)
20064E 11 H 9 H | JaRFHL7 20 (256)
2006 4= 12 H 3 H | PIBERTZEHLA 2 (ARP2) A%
2006 4F 12 H 4 B | APR2 % 5 Edtiz Tk
2006 FF 12 H 12 H | F—A50HEHS
2006 4 12 H 17 H | SODAR g%t
b—F—iph /A A= —F—YICilliE
2006 412 A 21 A | GERENBILG
20074F 1 H 14 B | WER T (25 A REREIE)
T EACIE A, Lo THA~
2007 45 4 H 16 B | [ES72HHLOFICHT S5

& 2 SODAR DL
Table 2. Specifications of SODAR PA-1.

HH oAk

Bt REMTECH, Inc (752 X)

EF )L PA-1 (with software enhancement)

B 1w

BRI E) 130 W

FEAS SR AK %92 kHz

HERL:
(1) 8T 75 —f, 755 mm X 755 mmX 280 mm, 40.5 kg
(2) 7o T ik 4 7%, 60 mm 4 X 855 mm (I HiC 150 mm A7 L—M1), 5.4 kg
(3)=rbr—7— —%.530mm X 570 mmX 240 mm, 19 kg
D IEEr—7 1 —A, 50 m, 13 kg
(5) BH&H~ 4 ¥, 1300 mm X 400 mm X 40 mm, 12 kg/4 ¥

5. TOMHAEER 2 1RT. ERLKXE N7 A BRBIFE O C 0%E 1, 7 1 TalifEH
LicHEARICZE R L, ENRXE - ZE CEIfEZ HiEd L CERN BT [ S s n
fo. HEE KA 2006 410 H 12 HICHFEL, 7708 - F =749 VEEHTr YT -/
RIHFL 72 vEMECEESN, ITEEEN 7 7voidic 1 A HEER LD
B, BHOWZERIC T F — 25 U~ofifikiifi b 2 NEEMZEMLT 2 (ARP2: 72°56.5°S, 43°
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K1 F—A3UIC#EEL/KSODAR, b= — 3/ 1 XL - e L5 - 7e
Fig. 1. SODAR installed at Dome Fuji Station (Photo by H. Motoyama, JARE-48).

27.3'E; 5 3040m, K — 4.5 U T 500km; MD245 in Kamiyama et al., 1994) ~#58&). %
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FolpEs i, F— 435 UEREEIE 200612 H 12 ATH - 7. EMOREA A LIFT
NCANTITH 12, —2H b OFiE 2 ATENZEE (50kg LIT) whdElL .

BAICKELLTKT v 713, BNICKET S 23 bo—5—-2EET 5EE 50m D

—7uhE HiPAT, TEARLURER AErOBLCGRELL KD, EET VTS
DHBE DRI, RAZZE L CTHMME 2 -> TrEltAmEZRELL. 2y te—5—0D
EIFI3 USA 7o, EMIEDO 2R 54 4y 2 TSV ITHEL THOV 7.

BT VT I 1&@%%@ A=A —IBEDY—NVIFffEDEe -y —%&KEL, E—
4 —DFFEbI v bo—35—REFFIEEFE,» S, BERGESHRE 0L 72,
:mw/4x®ﬁﬁ&ﬁo,xmAR@m%% BRBIEFLF—sBEONE L -7z, AR
THER L 7B QRIS S 5780 - 7o 8, HATRARKEASKE = 3 —EM K — 45
Ltk s sl - feteh EFEZ 5D, b= —EFEEV > Th o BIEFRF— 7 2
BoEf. FHUEE T TOEIEICRIEREC 5180 - 7.

FLHERT VT FICBEETRERES 7 BEVOV) 20T, FEl» S DARE
BHROBAZERS 253, Al Eofkn SHEH LG -7 ~7 4 TORBEH D
BN D, N2 L0 BEEREORVWE AT, H8H 72HHLEL THHIE
IR &R L 7.

1, BT VT FICBTORKRDN OENRE L E S I EPBRE SN, FOEE L —
YNOREEBREETH - 72/, WEPICEIACE T 208 1380 - 7o (X2).



186 EE N 5

2 fiUNFEFD SODAR. H%Eidk — VEICEOIRE 72F D I3FAE L 15 - 72,
Fig. 2. A picture taken at the end of the measurements. No snow drift covered the acoustic horns
(photo by H. Motoyama, JARE-48).

3. SODAR X BHIEF— %

E—% —/ 4 XOREPBER LT S/ E T, 2006 412 A 21 B2 5 2007 -1 A 14 H
FTo25 Hb, #kt L TF— 2 2089 2 C EAT X K. X 3 ITELTRERE O S OB
ZALAEIRT. 3 TEELRBEN VS S L K FRINTWS, 2007 41 H 8 H 0545
UTC ITHIE T * — % —Z2ZEHE L TW5, £DOH% TRAERBERE ZHE 40 m, SR
€ 20m, © NLLR (3B S 25 m, SREEEAE 25m Td 5. HIITE = N 7 HLIR R 2 fEEL
MR Cr It 51013, EBEORIEPHETH 5. T OHIER I KA R L#
HFTD 30m ¥ 7 — ICHLO 31 7o EBELIRIEREE & ORFFAIEZITV, BIERIET — 4 %
BT Td 5. K3 ERIEE{T->TOWEWHETH 5.

& 300m & TICHBGHE(MR R OGNS, K4 32T -9 %2 1 HTLICRZZADLET
HR/ DT, 05UT D S FM TN TEAEFSE L 12036 FA L, 10UT HITRKEE G
300m) IZEL THBLTW3., COEER, ~Nv— BN X BEBHORE 70 7 » 11
(Hirasawa et al., 1999) ICR SN 2 EENEEOEE L, 13IE—8T 5.

S 600m & 1000 m 1Z[X 3 THELIEO MOV R SN 2435, T3S E o Hr ik o Al RERE
Db DI, EERIEEZ L Th odlmd 208N D 5.

H1E25m PLE 1250m DL R o EENSERT & & H1cZ bd 205, S&HEoZ tiddbiz< i3
EF—EThH 2 (X5). BIEHBEONEEEA 134 130° (SBE) TH - 2. 7o mkid i F 40m £}
T 8m/s TH DA, @EEHckEmL, Hik1000m T 12m/s 14 3 (K6).
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Fig. 3. Time variation of the atmospheric turbulence profile up to 1200m above ground level.

Diurnal variation of the mixed layer is clearly seen. Turbulence layers seen at H=600m

and 1000 m might be instrumental and need to be calibrated.
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Fig. 4. (a) Solar elevation during our observation (upper line: Dec. 21, 2007, lower line: Jan. 14,
2008), and (b) averaged diurnal variation of turbulence strength up to H=500m. The tur-
bulence onsets around 5h (UT) and develops up to H=300m at 10h (UT). The turbu-
lence is weak between 10-12h (UT).
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Fig. 5. Histogram of the wind direction at Dome Fuji from Dec. 21, 2006 to Jan. 14, 2007(UT)
(from left to right, h=25-300m, 300-600m, 600-900m, 900-1250m). South-East wind
prevails from h=25m to 1250 m in this period.
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Fig. 6. Vertical profile of the mean wind speed at Dome Fuji from Dec. 21, 2006 to Jan. 14, 2007

(UT). The thick line shows the mean velocity profile; thin lines indicate the 1-o0 data range.
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KRS N 5.
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Fig. 7. (left) Jolt logger DRIOM?2 attached to the SODAR controller. (right) NR50 housed in a

water-proof case. This case was wrapped by air cellular cushioning material for loading on
a sledge.
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Fig. 8. Jolt and air temperature recorded by DR50M?2 attached to SODAR controller loaded on the

top of snow vehicle. The plot for horizontal acceleration is offset by +2G for clarify (1 G=
9.8ms?).

Acceleration (G)
Temperature (°C)

-50 L L 1 ! L 1 1 !

5 3 4 5 6 7 8 9 10 11 12 13 14 150
Date in December, 2006

9 IRICKEHE L M 0IRE & SRR R 3RO H A SR L AIEE AR L TWE, 12
H 12 Hichnb - 7l G RESER (50G) ZilA TV 5.
Fig. 9. Jolt (total acceleration) and air temperature recorded by NR50 loaded on sledge. Jolt
logged at Dec. 12 exceeded the range of acceleration measurement (50 G).
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