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CYNGEELs

BRI S B an s 2 fros.

3BAMANARSEMCOEH
SR

Z& Lyl (57 T o i B Ll b R Al [
INTH A B, R4 76°58', FIZE 73°51, ik &
% 2621 m. #3h= KRS HNE 540 H CR5000 %4
PR AR ATV CSAT3 =28 7 KU v I Bk ah A I
T JRUTHE R [ A S 2% D K 485 St pie | e YR AR B A
3 m S AR AR A I PR IR AR B L XU
DL S  Hb R THI R SRR P - RSO 2 T s C2
HLZFMRKASH. ZFRS O FE E 30 R
5 O\ 22 205 17 W S P ks 1 L (10180 R
MRSk, AL By B H i 2 2013&12)% 30 H
RO 8 OT IR & 2014 4E 2 A 10 HEFE A
BT ] BB $edE. fE43 Rk 1 H 28 H % 31
H & SRS HAE R, BT C2 AL,
IR E RS R C2 AT EXt

BN AR SH T W R R IR
KK, BB EEL (21 = 0.5 m, 2o = 2.0 m)
()0 2 B EAT 1 min (MBI P38, K AR FE
HSAXRE ¢ (kgkg™h), A HE W& EE
WG SHNPEZEME, Au = u(z1) — u(22),
AT =T(z1) = T(22), Aq = q(21) — q(22). H1(6d)
(it 5 H Monin-Obukhov £ L, AN (8) it &
ez,

B 372201441 H 28 H 231 H ¥ W 2= 11 3
C2H BN B, WEERZE. EER
T VR e DT 2 L VR o S XL B I ] PR AR A, e Bt
HC2 i H AL AR, DA IR RS E A O
PE. ATE A0 R RE s 1) PR R BR B
C? 53 B Wik sh 3 DN & 1) C2 75 & F ARk s 34 T
B 2) 78 H S A H AT/ B /N
It C2 B /), A5 Ak BT B2 K 30 A 37 W =
# e S WX —HFE, Hoap /N 25 W e I S N E
I ZUA 5 &5 3) C2 5 B E IR 2 AT FIAH
TR, 2 KNG AT 45HE R IEMH S, %
e (AT < 0, KAFGE) C2 W KT HKR (AT >0,
KEAARKE)C?; 4) C2 5WimE LRGEZE AV %
A A S

039201-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

#) 3 2 )  Acta Phys. Sin. Vol. 66, No. 3 (2017) 039201

Measurement
ND= 10-16 ——Wyngaard
——DBataille

AT

T (0.5 m)—T (2im)

e T TN \

. ——T(0.5m)

~35
- 0 AV=V (0.5 m)—V (2 m)
=10
4
15

s P AT V(0.5 R
ACSARA

2014-01-30

2014-01-29 2014-01-31

2014-01-28
0O 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20 24
Beijing time/h
K3 (MTEE) N EET 2014 41 F 28 H % 31 HegtaR sk C2 Bl SR &= A8 . 9 s IR 25 P S
i 799 1 PR XS 22 7 e B XS i I 1] 9384k

Fig. 3. (color online) From top to bottom, C,QL obtained from the model and measurement, temperature

difference, air temperature, wind speed difference, wind speed versus time over Taishan from 28 to 31

January 2014 in Antarctic.
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Table 1. Relative error of C2 estimated by models.

. Wyngaard Bataille
Beijing
Time,/h [C2 (model) — C2 (measure)]/C2 (measure) [C2 (model) — C2 (measure)]/C? (measure)
ime
28 29 30 31 28 29 30 31
1 —0.732 0.131 0.065 —0.134 —0.748 0.150 0.117 —0.134
2 0.034 0.186 0.055 0.139 0.020 0.241 0.127 0.144
3 —0.027 0.044 0.114 0.067 —0.033 0.101 0.195 0.107
4 —0.114 0.060 0.109 0.224 —0.063 0.127 0.212 0.284
5 0.068 0.567 0.511 0.826 0.110 0.656 0.655 0.880
6 —0.827 1.765 1.834 2.634 —0.838 1.888 2.128 2.751
7 —0.863 0.108 —0.033 0.521 —0.871 0.250 0.130 0.626
8 —0.853 —0.179 —0.449 0.005 —0.863 —0.033 —0.339 0.131
9 —0.998 —0.359 —0.424 —0.276 —0.998 —0.227 —0.295 —0.157
10 —0.782 —0.178 0.218 —0.115 —0.779 0.010 0.502 0.025
11 —0.732 0.114 —0.495 —0.838 —0.635 0.438 —0.370 —0.791
12 —0.537 0.558 —0.962 0.059 —0.370 1.020 —0.951 0.392
13 —0.476 0.085 —0.508 —0.055 —0.288 0.450 —0.365 0.261
14 —0.401 —0.397 0.103 —0.363 —0.185 —0.181 0.431 —0.129
15 —0.456 0.406 0.150 —0.232 —0.260 0.873 0.488 0.045
16 —0.432 —0.259 —0.228 —0.173 —0.227 0.008 0.000 0.124
17 —0.309 —0.202 —0.678 —0.315 —0.061 0.089 —0.584 —0.069
18 —0.488 0.323 —0.607 —0.493 —0.305 0.786 —0.492 —0.317
19 —0.662 —1.000 0.400 —0.580 —0.540 —1.000 0.713 —0.430
20 —0.888 —0.623 0.941 —0.167 —0.847 —0.623 1.198 —0.111
21 —0.824 —0.230 0.179 0.953 —0.833 —0.267 0.231 0.966
22 —0.774 —0.717 —0.043 0.783 —0.788 —0.736 —0.105 0.716
23 —0.325 —0.798 0.810 0.667 —0.373 —0.810 0.716 0.590
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Fig. 5. C2 values estimated by model and measured by micro-thermometer versus air temperature difference
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Abstract

Turbulence intensity in the near-surface layer and its decrease rate with height are closely related to the quality
of potential sites. Astronomers have been pursuing a perfect astronomical site to place the large-aperture telescopes.
Compared with the best mid-latitude sites, Antarctic plateau inevitably becomes an ideal site for building the next-
generation large optical and infrared telescopes, which is because of its low infrared sky emission, low atmospheric
precipitable water vapour content, low aerosol and dust content of the atmosphere, and light pollution. In this paper,
we establish a model of the atmospheric optical turbulence in surface layer, and use it to estimate C'2 at Antarctic
Taishan station for the first time. The meteorological parameters of the model input are the data measured by a mobile
atmospheric parameter measurement system at Antarctic Taishan station from 30 December 2013 to 10 February 2014.
The values of C2, estimated by the model and measured by a micro-thermometer, are compared. Sensitivity analysis
of the estimation method is also carried out. The measurement results and analyses show that C2 obtained at Taishan
station has obvious diurnal variation characteristics, with well-behaved peaks in the daytime and nighttime, and minima
near sunrise and sunset. C2 obtained in the nighttime is stronger than that in daytime, more specifically, it is on the order
of 2x 107 m~%3. The comparison between model predictions and experimental data demonstrates that it is feasible
to estimate C? in Antarctic by using this model. The biggest differences between C? values obtained from the model
and measurement usually emerge at sunrise and sunset, respectively. Considering the fact that Antarctic atmosphere is
in a stable state most of the time, the values of C2 estimated by different nondimensional structure parameter functions
are nearly the same. Thus, the measurement accuracy of air temperature difference from one height to another is the

main factor that affects the estimated value of C2.
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