F505 53
201045 A

X % ® L K ¥ ¥ R
Journal of Dalian University of Technology

Vol. 50, No. 3
May 2 0 1 0O

XEHES: 1000-8608(2010)03-0416-05

T B 1% 1 iy DK 5 JRL 0 S0 B R 3L N

CRECID S

2 7 %,

(L AFETAZ BEFPEEIRERZELALLE. AT A%

A x5, I B

116024

2. M ERMA R PO, Bl 200136 )

WE: 2 TR FRENABERBAAGRE GREE S LENE WL B L
Y —MERRMNEKR/SRERARETE AN EMSRNKEEEZE N E B ZOCHEB N B K
BEBFKEAEREE AR KEEE NN EF. LB FHE 540 h, M EHE £0.13 cm; 3
WA AFE 6 NH M EREL0.20 cm. B E B EHAE A 2N E KA, 8Tk
EAMmpdRREETER VR NARA- K- EBREIR. R EEFB AR FHAHAR
IS N RV E - S R R e N

KR k; F; BE; N E; AR
XEktRERL: A

RESZ%ES. P731.15

0o 9

T VRO AR UG 78 A B8 95 75 79 At oK X
S A BR AT AB S A 10 DG BEE X L [R]R kr 22
FEDXK AN TR g 5 0 A R BT A 45 1) i 4
Z— K TR T S ) % A s Al R A
A SZ M TR PR R A BT, KR 2 A
SRS Hz — BB ST B9 DK ) JoT - A T 4 A
2 e 2R S kR Al A 3 1 0 B
FAF G R AR s TR UK TR, oK R 5
O i A S AR O G R bR 2 1L B
AT DRSNS 1A r Al LR R e B 22 A 4 S 5
i d O AT AES DR LY Bl BE O, S RE S B 3 4k
WL . DA 7S 240 BN A 2 5 s VKR A 3 A UL
I 5 A 280 B B (ELSE B IR ] S RO B2 AT 20
cm, AXPAEBE 11,5 260, Bu b 647 TR R 7R
SESUU ot QN £ R GRTITR = A S iR YN s NI (S N
PR L AR AN BE T i TR e A A B A 5 2, L e
T R THT AR P SO v S5 2 4

BT B 4 5 7% 1 I R A T —
o e fih 2K A R TR I A B SE R T 95 ik
JER ANBESE BUIE 5 [ Sl 8 A9 ik 5L A SCA A i

KRB, 2008-02-05; fE&EIBHI: 2010-03-05.

ASCEES B0 0 T 2 b A S 3 R g A B 4 1
(384T PR BE 3 M IR SE AR IR IR PR BT T A8 1.

1 TAEREA

R T A T 1) Y SO 2 R A 5 A R [ B
F8 B (AT B T A B R AR A A AR A I B
(= QLR TR2NE SRR NI Lol VAR UL Y QIR | )
2R RSOV B 4 22 D S N 22 T Dk L R
WA T I I T 5 R B R G R AL
PRl 2 B N 7 A T 1) LB AR 0 I LA )
e 9 i 79 i 1 . 24 [ gz ) 2k A6 HH ATLAR R ]
T LN L A 2 A i A R P K o e A
BB T A5 20 Al Jok e 380 151 358 SN K i g I 1]
A S MV R L=« 1,0 HH T8
PRl R SR 2 IO T 0 A M 3oz
S PP B I A T T B R A
SR L T A W B A S K TR Y.L
P90/ P D M AR AR EE TR g i B0 A A TR
JIT ARG 0 649 7 90 e AR A ] R 05T AR AR R
[ S 0 25 7y S92 3, DA 0 EL AT e I ) 3 % 5 R g g
JERYRE R 5380 Un 2R AE AN [R] 57 B 2 A
AT S 2 0 I A M) B AR AR AR R I

E&TIH . HEARRBFEEEITH (40676001, 60672028 ;“+— F.7 [ ZBHE #3118 B T H (2006 BAB18B03).
EEBN: TP (1981-) . 5 , i+ . E-mail : leiruibo@ hotmail. com; 2554 (1960-) . B, # ¥z, 1+ 4= S0,



% 31

T oH . A BERBATEENE L E KA 417

5 P8R RRIR 1Y B PR 5% SR AR SR T — b B2
fi X, K 5 TR R AL DL TR L K R R A %
AR ZE ARG B 9 0. 2 cm, & ] B 7E 10~
180 min A] ] , S IR T/EPREE IR BE S — 55 °C.

TEAT

(&7

_%%ﬁ
)| [2=

\ i

Bt B

M1l #ECBKETEEINENTEHR
Fig.1 An apparatus for monitoring ice/snow thickness

based on magnetostrictive displacement sensor
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Comparison between ice thickness recorded

Fig. 2
by the magnetostrictive displacement sensor
and that by the hot-wire ice thickness gauge

in laboratory
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Fig. 4 Comparison between sea ice thickness

recorded by the apparatus and that

recorded by drill-hole in field
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Fig. 5 The positive and negative errors in field
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Fig. 6 Sea ice thickness and growth rate in
May and August of 2006
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Fig. 7 Variations in snow depth from 29
July to 2 August in 2006
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measuring system for applications in field sports

Principle and application of apparatus for
monitoring ice/snow thickness
based on a magnetostrictive displacement sensor

LEl Rui-bo*'*, CHENG Yan-feng’, LI Zhi-jun', WANG Xin'

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2. Polar Research Institute of China, Shanghai 200136, China )

Abstract: Magnetostrictive displacement sensor has characteristics of high precision, high reliability
and multi-position detecting. Based on the principle of this sensor, a new apparatus for monitoring
ice/snow thickness and ice foundation variation was developed. This apparatus was used to measure
ice thickness in freezing laboratory for about 540 h and landfast-sea-ice thickness and snow depth in
Antarctica for about 6 months. Precision estimation indicates that the error of the apparatus is +0. 13
cm in laboratory and £ 0. 20 ¢m in field, respectively. The data, especially for the field data, with
high precision, can give a powerful support to analyze the process of ice growth and decay in a
short-temporal scale, and to thoroughly understand the couple interaction processes among
atmosphere, ice and ocean, furthermore, to modify ice thermodynamic numerical model. In addition,

this apparatus will supply technical support for ice engineering research.

Key words: ice; snow; thickness; measure; sensor



