
Ô n Æ � Acta Phys. Sin. Vol. 61, No. 18 (2012) 189201

���������íííåååÅÅÅëëëêêê���RRR���666ÄÄÄ+++���¼¼¼���###���{{{*

§�u1) ¨¥1)† ®Û2) "��3)

1) ( )��nó�Æí�°�Æ�, H® 211101 )

2) ( H®�«��í�¥%, H® 210018 )

3) ( 68028 Üè, =² 730058 )

( 2011 c 11 � 18 FÂ�; 2012 c 2 � 29 FÂ�?Uv )

åÅ´�í¥�Ä��ÄåL§, ���íåÅëê´�íÄåÆnØïÄ��SN��. �é~
^�[Ü�{¼��íR�6Ä+��3��k"�, �©JÑ
���íåÅëê�R�6Ä+�¼�
#�{. Äu�ÅC�¥�K�I�5�, ±K�I������«©�µ|Ú6Ä|��.�, |^ 10

� ButterWorth pÏÈÅìé�u�.��&Ò?1ÈÅ��6Ä|. é¢S�íL§p��©EÇ�[��ºÚ
²�ºR�+�� Morlet �ÅÚ Fourier õÇÌ©ÛL², �©�{¼��6Ä+�¥Ø2�¹r�µ|&E, �
Ø¬Ú\JbÅ&Ò, �Ñ
~^õ��[Ü�{�"�, |^T�{�±��ÑÜn��íåÅëê.

'�c: �íåÅëê, R�6Ä+�, Morlet �ÅC�, Butter Worth ÈÅ

PACS: 92.60.−e

1 Ú ó

l�ºÝ���ë6�UíºÝ�p$�:
6�õ«�íy�ÑÚåÅk;��éX, �

ïÄ�íåÅé�í$Ä�K�, I�(½�
íåÅëê. 3|^&�]�½ê��[(J
���íåÅëê�, ÄkI�¼��íÔn
þ�R�6Ä+�. �[Ü�{ [1−5] ÚÈÅ�
{ [6−9] ´¼�6Ä+��~^��{. Wang � [1]

Ú Zhang � [2,3] |^�[Ü�{l&�]�¥
¼��í6ÄR�+�, l©O��Ñ²6�Ú
é6��åÅëê, ¿ïÄ
åÅëê�C
zA�; Ki � [5] 3|^�[Ü�{¼��6Ä
R�+����íåÅëêÄ:þ, �éå
ÅA�ÚåÅ?1�[ïÄ; Tateno Ú Sato[7]

Ú Yamamori � [8] K|^�ÏÈÅ�{���6
ÄR�+�5��åÅëê, ¿âdïÄ
å
Å©Ù. �®k�ïÄó�Ñvké�Ônþ�

&ÒA�?1�[©Û, dd���R�6Ä+�
äk�¿5ÚØ(½5, �k�U¬ÈKÌÅ&
Ò, l����ÑØÜn��íåÅëê. |
^ Morlet �Å©ÛÚ Fourier õÇÌ©Û�±uy,

~^�õ��[Ü�{¤���6Ä+�¥Ä
�þÑ¹kér��µ|&E, ÙrÝ�U'6Ä
+�¤¹��rÅ&ÒrÝÑ�r, ���UÚ
\Jb�Å&Ò, ¦¤¼��6Ä|��Ônþ¥
�ý¢6Ä|A���Ø��. Ïd, �
U
¼
�Ün��íåÅëê, I��O¼��íÔn
þ6ÄR�+��#�{.

�Å©ÛÏÙp��©EUå3&Ò�É:
uÿ!Å/½ ÚA�ªÇ�J���¡Ñk2
��A^ [10−13]. |^�Å©Û�{�ä&Ò¥´
Ä¹k±ÏÅ�, Ø
T±ÏÅ&Ò��ÅõÇÌ
�ÏLî��wÍ5u�	, ��¦T±ÏÅ&Ò
?uK�I� COI (cone of influence) �S, ��
Ù¥��^�ØÎÜ, ÒØU@��&Ò¥¹kT
±ÏÅ [14−16]. �©JÑ
Äu�ÅC��K�I
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�5�Ú 10 � Butter Worth pÏÈÅì¼��
íÔnþ6Ä+�Ú�µ+��#�{. ÏLé¢
S�íL§p��©EÇê��[(J� Morlet

�ÅC�Ú Fourier õÇÌ©Û, ¿ÏLé'J�
��íåÅëê, �y
¤JÑ�¼�6ÄR�
+��{�Ün5.

2 ïÄ�~Úê��[{0

�©|^¥ºÝê��ª WRF é 2003 c 7

� 3—8 FÀæB9�:6��güCL§�p©
EÇ�[(JmÐïÄ. üi@��ª«�¥
%©O u (118.281◦E, 30.095◦N) Ú (119.0806◦E,

36.3940◦N), 1�«� (D01) ��:ê� 195 ×
152, Y²©EÇ� 36 km; 1�«� (D02) ��
:ê� 385 × 277, Y²©EÇ� 12 km, R���
©�Ø�å� 65 �, �ªº�íØ� 50 hPa. ü
�[«���Ôn�Y©Oæ^ WSM 5-class �
Y [17] Ú WSM 6-class graupel �Y [18]; È�é6ë
êz�Y©Oæ^ Kain-Fritsch �Y [19] Ú Grell 3D

8Ü�Y [20]. ü«�Ù¦Ôn�Yþ�Ó, ©O
´ RRTM �ÅË��Y [21]!Dudhia áÅË��
Y [22]!Monin-Obukhov C/��Y [23]!Noah º
¡L§�Y [24] Ú 2.5 level TKE >.��Y [25]. ê
��ªdY²©EÇ� 1◦ × 1◦ � NCEP/NCAR 2
©Û]�°Ä, ý>. 6 h �#�g, Ð©�[�m

� 02 F 00 �, ª��[�m� 08 F 00 � (.
�, eÓ), �ªÑÑ�mm� 30 min.

ã 1 ´ * ÿ Ú � [ 2003 c 07 � 03 F 00

� —08 F 00 �, D02 «�S 200 hPa ²þ��
º©Ù. ���ªéÐ/�[ÑT�mãSÀæ
B9�Üº:6«²þ��º©Ù, �,�[�
²þ��º��u 45 m·s−1 �«���'¢¹
 �, �l��:6«�©ÙÚ:6¶r�5
w, �[(J�¢¹éÎÜ. ã 1(a) ¥²þ��
º���� � (M :) ��ºR�+���m
�üCXã 2 ¤«. ��, Ø
3º��L 45 m/s

�, �[(J�¢¹�'ÙpÝ�� �, rÝ
 f	, :6¤3�pÝ��Ñ3 9—15 km �
m, �r:6�pÝÑ u 12 km �m, ��[
�p�:6rÝüCA��¢¹�é¬Ü, AO
´ 7 � 3 F 00 � —18 ��m, M :��º~f
�Ø�:6rÝ�A����éÐ��[, �d
u�ª©EÇ�p, �[�p�:6üCA��
[�.

�©± 2003 c 07 � 04 F 00 � D02 «�S
?�� A : (132.98◦E, 46.66◦N)(�ã 1(a)) ��ï
Äé�?1�[©Û. �éT:���º U0 Ú²
�º V0 R�+�, |^ RIP4 (Read/Interpolate/Plot

version 4) í � ^ � ò T : � º � � � � 0—

20.9 km ��S, ��ü�m�� 0.1 km, P��
������ºÚ²�ºR�+�©O� U Ú V .

� � � � � � �� � 	� � 	� � 	 	 	� 	� 	� 	
 	 
 	 
 	
 	
 	� 	� 	� 	 
 	 
 	� 	� 	� 	 � 	� 	� 	
 	 
 	� 	� 	� 	 � 	 � 	 � 	� 	 � 	� 	 � 	� 	  � � � � � � � � � �� � �� � � �� � � �� � � �� � � �� � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � 	 � � 	 � � 			 � � � � � � � � � �  � ! � � !"# � $ �� � � �� � � �� � � �� � � �� � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �%
ã 1 *ÿ (a) Ú�[ (b¤� 2003 c 07 � 03 F 00 � —08 F 00 � 200 hPa ²þ��º©Ù (ü : m·s−1, ÒK«�u 30 m·s−1)

3 ��º U R�+�9Ù�ÅC�

é��º U R�+�?1 Morlet �ÅC�,

ÙR�+�©Ù9Ù�ÅC�(JXã 3 ¤«.

ã 3(c) ¥�ý�/G�o¢��K�I�. l
ã 3(b) Úã 3(c) �±wÑ, ��º U R�+�¥
Ì�¹kÅ�� 5 km �m�Å&Ò, ��3ér
��µ|&Ò. XJl U R�+�´d�µ+�Ú
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6Ä+�|¤��Ý5w, Å�� 5 km �m�Å
&Ò=´ U ¥¹k�ý¢6Ä|. �lã 3(c)

¥�±uy U R�+�¥¹k�Å&Ò�Cqü
ªÅ, �Å�� 5 km �m�Å&ÒÄ�þ��Ñ
�3, Ù¦Å&ÒrÝ' 5 km Å��Å&Òr
Ýféõ, Ä�þ�±�ÑØO.

3.1 ������ººº666ÄÄÄ+++������AAA���©©©ÛÛÛ

3^�ÅC��{é,Ônþ?1©Û�, Ï
~ÑI��ÄÙK�I� [14−16], Ï�T�ò
�ÅC�(J©¤K�I�SÚK�I�	
üÜ©, §��géAXTÔnþ¤¹k��µ|
Ú6Ä|A�. XJ,±ÏÅ&ÒÏL
 95%wÍ
5u�, �%?uK�I��	, KT±ÏÅ&
ÒØU@�´ý¢Å&Ò.

�©¤JÑ�¼�6Ä|Ú�µ|#�{, ò

|^�K�I��ù«5�, ±K�I���
���«©Ônþ¥¹k��µ|Ú6Ä|��
.�, Å� (½±Ï) �u½�uK�I����
�&Ò½ÂÙ��µ|, Å� (½±Ï) �uK�
I�����&Ò½ÂÙ�6Ä|.

l þ ! é � � º U � � Å C � ( J � ±
u y, Ù K � I  � � � � Ñ y 3 Å � λc =
7.5969 km ?, �âæ^ØÓ�ê� Butter Worth

p Ï È Å ì ? 1 È Å & Ò é ' © Û ( J, À
J 10 � Butter Worth p Ï È Å ì ò Å � λ >
7.5969 km � & Ò È Ø l  � � � � º 6 Ä
þ U ′(¡ � � W-B � {). ± e é � � º 6 Ä
þ U ′ ? 1 � Å C � Ú F | � õ Ç Ì © Û, u
�|^ W-B �{�����º6Äþ U ′ ¥´
Ä ¹ k r � µ | & Ò ± 9 ´ Ä ¬ Ú \ J b Å
&Ò.

�
�

�� � � � �� �� � � �� �� �� � � � � �� � � � � �� �� � � � � � � � �� �� � � �� �� � � �� 	
� � 
 � � 
 � � 
 � � 
 � � 
 � � 
 � � 
 � � 
 � � 
 � � 
� � 


� �� �����
� 	� �� ������  � � �  � � �  � � �  � � �  � � 	  � �� � � � � � 
 � � 
 � � 
 � � 
 � � 
 � � 
 � � 
 � � 
 � � 
 � � 
� � 
�  � � �  � � �  � � �  � � �  � � 	  � �� � � ��� � �� �

ã 2 *ÿ (a) Ú�[ (b¤� 2003 c 07 � 03 F 00 � —08 F 00 � M :��ºR�+���m - pÝ¿¡ (ü : m·s−1, Ò
K«�u 30 m·s−1)

� � � � � � � � �� �� �� 	 
 � 
 � � � � �  � � � � � � � � � � � �� � ���� � �  � ������ � ��� �  � � � �� � � � �� � � � � � � � � � � ��� � �� �
ã 3 ��º U �R�+� (a), Morlet �ÅXê¢Ü (b) Ú Morlet �ÅõÇÌ (c) ©Ù (ÒK«ÏL
 95%wÍ5u�)
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ã 4 ´é U ′ ?1�ÅC��(J. lã 4(a)

¥�±wÑ, U ′ 3��Ñ¥yÑÅÄA�, Ù�
Ì�pÝk²w�Cz, 3 6—16 km �pÝ��
S�Ì��; lÙ�ÅC���� Morlet �ÅX
ê¢Ü©Ùã (ã 4(b)) Ú Morlet �ÅõÇÌ©Ù

ã (ã 4(c)) ��, U ′ ¥Ø¹kr�µ|&Ò, �
¹kÅ�� 5 km �m�ÌÅ&Ò, �TÌÅ&Ò
��Ñ�3. ���º U ��Å(J (ã 3(b) Ú
ã 3(c)) ?1'��±wÑ, ��º6Äþ U ′ �A
����º U ¥¹k�ý¢6ÄþA�Ä���.

� � � � � � � � �� �� �� 	 � 
 � � � 
 � � � � � � � � � � � � �� � ����� 
 �� 
 � �� � � � �� � � � � � � � � � � ��� � �� � � ����� 
 �� 
 � 
ã 4 Óã 1, ����º6Ä+�

du�©¦^��ÅC��{�p�I´± 2

�.�éê, Ïd�p�I��u 1 �, 3�Å
Xê¢Ü©Ùã½�ÅõÇÌã¥ØU°(/L
«ÑäNÅ�. ��Ð/�« U ′ ¥´ÄÚ\

JbÅ&Ò, é U Ú U ′ ©O?1 Fourier õÇÌ
©Û (ã 5). lã 5 ¥�±wÑ, U Ú U ′ ¥Ñ¹
kÌÅ�� 5 km �m�Å&Ò. du U �ÅC
��K�I���� uÅ� λc = 7.5969 km

? (�A�Åê mc = 1/λc = 0.1316 km−1), 3Å
ê m 6 mc ��S, U ′ � Fourier õÇÌ��~�,

l m > mc ��S�ã�©ÙA�5w, Ù� U

¥¹k�ý¢6Ä|©ÙA�Ä�þ´���.

lþ¡�©Û�±wÑ, |^ W-B �{��
� U ′ ¥Ø¹kr�µ|&Ò, �vkÚ\Jb�
Å&Ò, Ù©ÙA�� U ¥¹k�ý¢6Ä|©Ù
A�Ä�þ´���, ù'|^�[Ü�{��
���º6Ä+��Ün (ãÑ).

�
?�ÚïÄ|^ W-B �{�� U ′ �Ü
n5, e¡é�A���º�µ+�?1©Û.

3.2 ������ººº���µµµ+++��� Ub ���AAA���

^ÎÒ Ub L«��º�µ+�, K Ub de
ªO�:

Ub = U − U ′, (1)

Ù¥, (1) ª¥� U ′ �c¡�����º6Ä+�.� � � �� � �� � �� � � � � � � � � � � � � � � � �� �	
� �
��
� � � � �

�
'�

ã 5 ��º U (¢�) Ú��6Äþ U ′(J�) � Fourier
õÇÌ©Ùã

ã 6 ´ Ub �R�+�9Ù Morlet �ÅXê
¢ÜÚ Morlet �ÅõÇÌ. �� Ub �R�+�©
Ù (ã 6(a)) � U �R�+�©Ù (ã 3(a)) A��
~��, l�*þÒéN´�äÑÙ'�[Ü
�{����µ|[Ü§Ýpéõ (ãÑ). l
Ù Morlet �ÅXê¢Ü©ÙA� (ã 6(b)) Ú Mor-

let �ÅõÇÌ©ÙA� (ã 6(c)) éN´wÑ, Ub

¥Ø¹kÅ&Ò, �¹kr�µ|&Ò. ÏL� U

��Å(J (ã 3(b) Úã 3(c)) ?1'�uy, Ub �
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��º U ¹k�ý¢�µ|©ÙA��Ä���.

ù?�Ú`²^ W-B �{¤��� U ′ ´Ün�.

é²�º+�?1Ó��©ÛÓ�L²æ
^ W-B �{¼��6Ä+�¥QØ¹k�µ|&
Ò, Ó��Ø¬Ú\JbÅ&Ò (Ñ).

L 1 �Ñ
|^n��[Ü�{Ú W-B �
{é�[���ãp�:6«?¿ÀJ� 400 �
��ºR�+��O�(J, Ù¥ R L«6Äº
+�¥�µ|&Ò�Å&Ò�� Morlet �ÅõÇ
Ì��'. dL 1 ��, |^n��[Ü�{�

��6Ä+�¥¹k��µ|&Ò'^ W-B �{
����réõ, Ù¥, k 316 � (Ó 79%) 6Ä+
�¥¹k��µ|&Ò'Ù¹k�6Ä|&Ò�
r, ^ W-B �{���6Ä|Ø�3T«�¹.

n��[Ü�{���6Ä|¥, R > 0.4680 �
k 384 �, Óoê� 96%, �vk 1 �+�� R �
�u 0.1. ^ W-B �{vk 1 �+�� R ��
u 0.4680, � R < 0.1 �+�k 354 � (Ó 88.5%).

Ïd, ^ W-B �{���6Ä+�'^n��[
Ü�{�Ün.� � � � � � � � �� �� �� 	 � � � 	 � � � � � 	 � � � � �	 � �
���	 � � �	 � � � �
���	 � � �	 � �� � � � �� � � � � � � � � � � � �� � � �

ã 6 Óã 1, ����º�µ+� Ub

L 1 n��[Ü�{Ú W-B �{¼� 400 ���ºR�6Ä+�O�(JÚOL

n��[Ü�{ W-B �{

R +�ê R +�ê

R < 0.1 0(0.00%) R < 0.1 354(88.5%)

0.1 6 R 6 0.2 1(0.25%) 0.1 6 R 6 0.2 33(8.25%)

0.2 < R 6 0.4680 15(3.75%) 0.2 < R 6 0.4680 13(3.25%)

0.4680 < R < 1 68(17.0%) 0.4680 < R < 1 0(0.00%)

1 6 R 316(79.0%) 1 6 R 0(0.00%)

4 ���íåÅëêÞ~

�!ÏL��n�z�~f, ?�Ú`²æ
^ W-B �{¼�6ÄR�+����íåÅ
ëê�Ün5. 3�[«�S��ã©O?¿
ÀJ 400 é²�ºÚ��ºR�+�, ±§��
n��[Ü(J©O����º UN Ú²�
º VN ¥¹k�ý¢�µ|, ©OP� ŪN Ú V̄N ,

Ù¥ N = 1, 2, 3, · · · , 400.

b½¤k� UN Ú VN R�+�¥¹k�ý¢
6Äþ U ′

T(z) Ú V ′
T(z) ¤�¹�ý¢Å&ÒÅ�

Ñ� 5 km, �ÌÑ©O� 1 km Ú 1.2 km. K U ′
T(z)

Ú V ′
T(z) �L�ª��¤Xe/ª:

U ′
T(z) = sin

(
2π

5
· z

)
, (2)

V ′
T(z) = 1.2 cos

(
2π

5
· z

)
, (3)
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Ïd, ��º UN Ú²�º VN �L«� UN = ŪN + U ′
T(z),

VN = V̄N + V ′
T(z),

N = 1, 2, 3, · · · , 400, (4)

|^ W-B �{����º UN Ú²�º VN

¥¹k�6Ä|, P� U ′
N Ú V ′

N .
(2) ªÚ (3) ª´üªÅ. duüªÅ�6Äº

¥+��à:ë���� �ý� [26], 3d�±
|^ Stokes ëê�{Ú¥à�©Û�{5��
åÅëê [27,28]. �â�5åÅnØ, åÅY
²DÂ�� φ �6Äº¥à��¤ý���¶
���� [29], åÅ�kªÇ σ �/=ëê f �
'� |σ/f | �¤�¤ý��¶'��� [28,30]. Ï
d, ÏL (2) ªÚ (3) ª��:∣∣∣∣σf

∣∣∣∣ =
�¶�Ý
á¶�Ý

=
1.2
1

= 1.2, (5)

φ = �¶�� =
π

2
= 1.5708◦, (6)

duåÅDÂ�� φ k 180◦ Ø(½5, ù
I�éÜ|^§Ý6ÄR�+�5(½, duùØ
´�©�ïÄSN, �Ø3d?1©Û.

|^ Stokes ëê�{ [27,28,31], ¼� 400 é U ′
N

Ú V ′
N R � + � ¤ é A � � í  å Å ª Ç ë

ê |σ/f | ÚDÂ�� φ �. |^�éØ�£ã¤
�(J�ý¢��m��É:

|σ/f | �éØ�: |σ/f |RE =
|σ/f − 1.2|

1.2
,

φ �éØ�: φRE =
|φ − 1.5708◦|

1.5708◦
.

|^ W-B �{��� 400 é U ′
N Ú V ′

N R�+
�5J��íåÅªÇëê |σ/f | ÚDÂ�� φ

�, L 2 �Ñ
§��ý¢� (� (5) Ú (6) ª) �
m��éØ�. lL 2 ¥�±wÑ, k 328 �+�
��íåÅªÇëê |σ/f | �éØ�Ø�L 5%,

Óoê� 82.0%, �éØ�Ø�L 10%�+�ê

k 391 �, Óoê� 97.75%; k 177 �+���í
åÅDÂ�� φ �éØ�Ø�L 5%, �éØ�
Ø�L 10%�+�êk 300 ^, Óoê� 75.0%.

l 400 |�íåÅªÇëê |σ/f | ÚDÂ�� φ

��©ÙA��±wÑ, Ø
�O(J ���
	, �Ü©Ñ� (5) Ú (6) ª(Jé¬Ü, ù�O�
(J`²|^ W-B �{¼��R�6Ä+�U

��Ün��íåÅëê, Ó��`²
¤��
� 400 é��º6Äþ U ′

N Ú²�º6Äþ V ′
N Ñ

� (2) Ú (3) ª´é�C�.

XJ�Ä� Butter Worth ÈÅìé>.?n�
3Ø�, Ø�Äþe>., ���í 3—15 km pÝ
�, K^§�����íåÅªÇëê |σ/f | Ú
DÂ�� φ ���Cu (5) Ú (6) ª�(J (Ñ).

ÏL�©c¡�©Û��, |^ W-B �{¼
���µ|¥´Ø¹kÅ&Ò�. �
?�Ú`
²|^ W-B �{¼��R�6Ä+�3J��
íåÅëê�¡�`�5, ^ W-B �{¼�¤
ÀJ� 400 é²�ºÚ��ºR�+���µ|
+�, ¿©O� (2) Ú (3) ª�\��º+�, 2
|^n��[Ü�{���A�6Äþ (©O
P� U3′

N Ú V 3′

N ), |^ Stokes ëê�{ [27,28,31] ¼
� 400 é U3′

N Ú V 3′

N R�+�¤éA��íå
ÅªÇëê |σ/f | ÚDÂ�� φ �, L 3 �Ñ
§
��ý¢� (� (5) Ú (6) ª) �m��éØ�, l
¥�±wÑ, �k 6 �+��ªÇëê |σ/f | �é
Ø�Ø�L 5%, =Óoê� 1.5%�m, �éØ�
Ø�L 10%���k 10 ^, Óoê� 2.5%, �é
Ø��L 100%�k 310 ^, Óoê� 77.5%; k 10

�+��DÂ�� φ �éØ�Ø�L 5%, Óoê
� 2.5%, �éØ�Ø�L 10%�k 18 �, Óoê
� 4.5%, �éØ��L 100%�k 144 ^, Óo
ê� 36%.

L 2 W-B �{¼�R�6Ä+�J�� 400 é�íåÅªÇëê |σ/f | ÚDÂ�� φ �ÚOL

|σ/f | |φ|

�éØ� (RE) +�ê (z©') �éØ� (RE) +�ê (z©')

RE6 5% 328 (82.00%) RE6 5% 177 (44.25%)

5% < RE 6 10% 63(15.75%) 5% < RE 6 10% 123(30.75%)

10% < RE 6 50% 9(2.25%) 10% < RE 6 50% 99(24.74%)

50% < RE < 100% 0(0%) 50% < RE < 100% 1(0.25%)

RE> 100% 0(0%) RE> 100% 0(0%)
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L 3 n��[Ü�{¼�R�6Ä+�J�� 400 é�íåÅªÇëê |σ/f | ÚDÂ�� |φ| �ÚOL

|σ/f | |φ|

�éØ� (RE) +�ê (z©') �éØ� (RE) +�ê (z©')

RE6 5% 6(1.50%) RE6 5% 10(2.50%)

5% < RE 6 10% 4(1.00%) 5% < RE 6 10% 8(2.00%)

10% < RE 6 50% 39(9.75%) 10% < RE 6 50% 106(26.50%)

50% < RE < 100% 41(10.25%) 50% < RE < 100% 132(33.00%)

RE> 100% 310(77.50%) RE> 100% 144(36.00%)

�,n��[Ü�{Ú W-B �{�E�R
�º+�¥¹k��µ|Ø��, �§�Ñ¹k�
Ó�6Ä|&Ò, ÏLéL 2 ÚL 3 �(J?1'
��±wÑ, |^ W-B �{���6Ä+�J��
�íåÅªÇëê |σ/f | ÚDÂ�� φ ��\Ü
n, = W-B �{'�[Ü�{�U
��Ün�
6Ä+�, ù´Ï�|^�[Ü���6Ä+�
¥¹kr�µ|&Ò¿k�UÚ\JbÅ&Ò.

ln�z~f¥�±wÑ, |^�[Ü��
R�6Ä|J���íåÅëê�¢S�¹�
���, |^ W-B �{KÄ��¢S�¹��.

dun�z~f¥, 3®��íåÅëê�¹e,

éØÓ�{¼��R�6Äþ5J��íåÅ
ëê¿�Ù'�, éN´�äÑ6Äþé�ªJ�
��íåÅëêk�K�, ùéu�¡U?J
��íåÅëê�{´�~k¿Â�. du¢S
�í�E,5, |^n��~�±éN´�NÑ
6Ä|�À�é���íåÅëê�K�, ù´
¢S�ívk�`³. ¼�6Ä|�{���5�
�¤©Û�êâÃ', Ïd3¢S�í¥�±�Ä
^ W-B �{�O�[Ü�{5��Ün�6Ä
|, l��Ñ�\Ün��íåÅëê.

5 ( Ø

�©ÏLé 2003 c 7 ��gÀæB9�p�
:6üCL§ê��[(JJø�º+�]�?
1©Û, JÑ
���íåÅëê�R�6Ä+
�¼���«#�{, =|^�ÅC��{¥�K
�I�5�, ±K�I������«©�µ
|�6Ä|��.�, òØ�uT�.��&Ò½

Â��µ|, �uT�.��&Ò½Â�6Ä|,

2|^ 10 � Butter Worth pÏÈÅìò�.�9
Ù±þ�&ÒÈØ, l��6Ä|. é�[(J
¥p�:6«?¿ ���ºÚ²�ºR�+�
� Morlet �ÅÚ Fourier õÇÌ©ÛL², ¤�O
��{¼�6Ä+�¥Ø2�¹r�µ|&Ò, �
Ø¬Ú\JbÅ&Ò, é?À� 400 �º+��O
�(JÚO�L²¤�O�6Ä+�¼��{`
u~^�õ��[Ü�{. ÏLé��n�z�
~�O�(JÓ�L², |^ W-B �{U
��
Ün��íÔnþ6Ä+�, ^¤���6Ä+�
J��íåÅªÇëê |σ/f | ÚDÂ�� φ �¿
�Ùý¢�?1'�uy, üö�ý¢�Ñé�C,

n��[Ü�{¼��µ+��, 6Ä+�¥
Ø�;�/¹k�µ|&Ò, �Ú\
Jb&Ò,

��J�ÑØÜn��íåÅëê.

du�íåÅ�õ«�íL§k�~;�
�éX, l�ºÝ�UíºÝÄåy�, ~X��
6Ä!é6!�ØÅ9p$�:6üC��, 
åÅé�í¹Ä�K��Å�5�´;��'�,

Ïd¼�O(��íåÅëê, éuO(�x�
íåÅé�í$Ä�K��~k¿Â. ÏLn�
z~f�±wÑ, ���íåÅëê�{éÔn
þ6ÄR�+��~¯a, Ïd, �
¼�O(�
�íåÅëê, �±�Äæ^�©¤JÑ�¼�
6Ä|�{��~^�õ��[Ü�{.

�©¦^�§SU?g Torrence C. Ú Campo G. �
�Å§S (http://paos.colorado.edu/research/wavelets). e�|
æ Adelaide �Æ Vincent R. �ÇJø
��åÅëê�
�'©Û§S. a�ü "v;[Ú?6ÜJÑ��B¿
�ÚïÆ!
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Abstract

The gravity wave is the fundamental dynamic process in the atmosphere, and one of the important theoretical studies of atmosphere

dynamics is to estimate the gravity wave parameters. Due to the inherent deficiency of the curve fitting method for the vertical

perturbation profile (VPP), a new method is proposed in obtaining the profile for estimating the reasonable gravity wave parameters.

Based on the features of cone of influence in wavelet transformation and its maximum value, which is considered as the critical value

for background profile and perturbation profile, the VPP is obtained with a 10th-order Butter Worth highpass filter for the signal with

the magnitude less than the critical value. With the Morlet wavelet and Fourier power spectrum analyses for the numerically simulated

zonal wind and meridional wind, it is found that there are neither distinct background signals nor false signal including in the VPPs,

which overcomes the deficiency of curve fitting method. Therefore, the proposed method is excellent compared with the widely used

curve fitting method in obtaining the VPPs, and the reasonable atmosphere gravity wave parameters could be estimated with the new

method.

Keywords: atmosphere gravity wave parameters, vertical perturbation profiles, morlet wavelet transform,
Butter Worth filter
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