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Abstract Matched-field processors can suffer degradation in dynamic ocean environments due to mismatch between

data and replica vectors. One measure of such degradation is the temporal correlation length of the data vectors.

Temporal correlation length for 400 Hz narrow band signals has been extracted from the acoustic data received by a

vertical hydrophone array of the 2001 Asian Seas International Acoustics Experiment(ASIAEX). With nonlinear internal

waves entering the acoustic signal propagation path, signal temporal correlation length dropped fast. In addition, sound

field is simulated from the temperature data of three temperature sensor arrays on the propagation path with a two-

dimensional advective frozen-ocean model. Signal temporal correlation length of the simulation for 400 Hz signals can be

compared with the experimental data qualitatively. It is concluded that, in this environment, nonlinear internal waves

propagating in the acoustic path will shorten the signal temporal correlation length.
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5 � 3 U 6 �WV 5 � 15 U 17 �X3ZYT[  �T\]�^ ���_�N��`
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	�����	v!/�+ ����,#- ~�� �
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1�,9;TÁ�-9\TbT�9D  �®�i� �T�T/9+T3 ��. * /9+
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�	A	�	�	� � � E 1 >�u�?�. * e ^ �	�	f	g	h �� �	6	7	�	�	¢	V	A	�	B	�	��@�- j n ����� 0	1ACB ��0�1�½�� l a = 1.7 m/s, 5 7 r0

l A���B��
����3ED r0

·
t0 �&D���A������ � �&D t 0�1�6�¹º

r:
r = r0 + a(t − t0). (2)

vTxT§�F9eT 9%9RT3 env350 CT�TAT� )9* r0 =

0 m, env200 C���A�� )&* r0 = 24500 m, VLA C��
A���B r0 = 31900 m

� d n A��&+�(�� Q�) 3bV J

_ � CTD / 0 �8G�������Á8- j /�½#+ � ����V
(���� Q�) � H l�H h�3 > 8

��j . * env350 C��
A�� )&* � 5 � 13 I 10:30 �bD » 6�� © @�/�½&+
(�� Q�) �J8K 6�/ � ½��8L�e�x � � ��0�1�½���3'/#!
"	0	1	6	7	;	< C �	��� � 3 � � 0�1	¹ º8M	l dN 3 J (8O � � + l�P8Q8R���S � RAM-PE [11] Á
-  ����� � A Ã	H	I8���#N	��/#+	3'� )8T Q @
/&+����&,&- � > 9(b) V > 9(c)

Q�� ? � ��A���B
env350 V env200

)b* ¯�' �T/T½9+�U�VTÁ�- » 6T�
5 � 3 IaU 5 � 11 IE������/&+����&,&-�3 c&e� 
V�
�e	 �%�R	b > 7

�'l	n�W x�J '�(�_�` �X	3K >
7
'&(&_&` � � > 9(a) u © � ��j � vC > 9

u�� '�(�_�` V�U�V _�` ¸ > 3 �	A	�	�	� J	� 3 � f�g�h �N� ��/&+����&,&-�d p ���&N&S �
. * 2 (1) NT�T�9%9RT3 J O j > 9 u \TbT�9D

t �T�T/9+��T�9,9- 5 � τ0.707

� D > 3
J ( � j 3 5

� 3 U 6 IWV 5 � 15 U 17 IaY�[  ��\ ]�^ ����N� 3Y1 5 � 7 U 14 Ia3  �����_�N� ��b���c�d
e ]T^ �TfTgTh �i�TjTk � NT�Ts t 5 � 3 IXU 5 �
5 IaV 5 � 9 IWU 5 � 11 I R @���� M 3 Q�� O t
\TbT�9DT�T�T�9,9- 5 �T3Z�T�T�9]�Á Q @ 3 » 6T/
+	���&,&- 5 ����Z�[ Q�)�\ > 10 V > 11 K�� �>

10 ? 5 � 3 IaU 5 � 5 I 400 Hz /&!&"��'�&,
- 5 �	��Z�[ Q�) 3 J	� ² ! ? '�( /�+ �	�#,�-5 �	3�]	?	� R @�\�b	A	�	B )�* ¯�' ��/	½#+^U
V _&` 3i¦�§�C�¾�e�Z�[���x����&,&- 5 � l 200 s_�` ¡ � 1 > 11 u¼��� 5 � 9 IaU 11 Ia��/&+	�
�&,&- 5 ��a_u Q�)�� 50∼100 s

? ��3����&,&-�F
�C 5 � 3 IaU 5 � 5 Ia[�b�c�� � L Y�[�?_�Nx>

6 K�����f�g�h �N��d�e�j�k K�f �

Å
8 g�� env350 hWÐWÞWß����jijkWÐ 5 Ö 13 Ø 10:30 ã S2-R ÊWËWÌWÍWÎjhWÐWÊjljmWÛjnjo



520 / � � � 2010 �

Å
9 5 Ö 3 ØÚ× 5 Ö 11 Ø 400 Hz Ê�	�
WãWÛ����WâWãWÛWÏ���WãWÛWÐWåWæ

(a) ��������� (b)
���

env350 ÐWÞWß�������������� (c)
���

env200 ÐWÞWß�� ���������

Å
10 5 Ö 3 ØÚ× 5 Ö 5 Ø 400 Hz Ê�	�
WãWÛ������WÎWÐ�	�
jnjo

(a) ��������� (b)
���

env350 ÐWÞWß�������������� (c)
���
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