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( �ZÂíÿCz��Ü­:¢�¿/=²�Æ�í�ÆÆ�, =² 730000 )

( 2011 c 8 � 7 FÂ�; 2011 c 9 � 18 FÂ�?Uv )

|^ 2007 c 11 �� 2010 c 10 � NCEP/NCAR 2©Û]�Ú HYSPLIT �ª�[
��í6;,, ©Û

=²�Æ�ZÂíÿ�¸*ÿÕ (SACOL) ¤3/«��íÑxA�. æ^àa©Û�{ò 1096 ^;,©a, �
� 15 q�NÌ�A��;.í6, ïÄ
ØÓí6A�!Ñyªê9G!©ÙA:, �Ì�Uí/³ÚUíX
Ú�'X. ÚOÌ�í6´»¤Ó'~, Ù¥
uoAÚ­��í6Óo´»� 16%, �K� SACOL �Ì�´
», Ùg�
uÛ/ÚñÜ�í6, ´»���´ÀîÚ�\.I. (ÜÓÏ MFRSR /ÄË�O�ü� 870nm í
M�1ÆþÝÚÅ��ê, ©Û
ØÓíì
��e�íM�1ÆA5Úâf5�A�. �«
��²þíM
�1ÆþÝ� 0.29±0.12(²þ� ± IO�), íì
u©�.çZâ'; ��²þ1ÆþÝ�íì
u�\.I,

� 0.14±0.02. �âïÄÕ:±��¸^�Úíì
«/n^�±9£Ä;,, ©ÛÙ�UK�, ¿½þ�ÑØ
Ó
«íìé SACOL nc²þíM�1ÆþÝ��zÇ. (JL², 
uÛ/Ú«�5íì�z²þ1ÆþÝ
� 41.1%, â�«�z 28.4%, ¥æ� 17.9%, �ålÀîÚ¥À� 12.6%.

'�c: ��;,, àa©Û, íM�1ÆþÝ, Å��ê

PACS: 34.10.+x, 92.60.Mt, 42.68.Jg

1 Ú ó

íM�´�í�­�|¤¤©, �±ÏLÑ�
ÚáÂ��áÅË���K�/íË�Â| [1,2],
�±���v(ØUC��ÔnA5Ú)·±Ï
±9�þ, m�K�/íË�²ï [3,4], áÂ5íM
�ÏL��áÂË�\9¤3pÝ���í, ~�
$�CX [5], ÏdíM�3�¥Ú«�íÿ¥�ü
X­��Ú. CA�c5, éíM��íÿ�Aï
Ä��
é�?Ð, �´duÙ��CÇÚnz5
��É�E,5, î8E,´K�íÿCz���
Ø(½5Ï��� [6]. íM�Q�5gè1!ñ�
ºz!»ì�u��D!°&�)�°í�U,

, ��5g�Ï!ó�)��ë�±9Ù¦<a
¹Äü��À/Ô�<�
. ØÓ5
�íM�¤
©!/G!ºÝØÓ, Ùíÿ�¸�A�ØÓ, ,
�/«�ííM�
Ï~´õ«�Ó®8
¤. Ï

d, é�ííM�1ÆA5�ïÄ7LnÜ�Ä�
«K�Ï�.

¥IÜ�/«{9Ú��HÜâ'´Àæ�
Ì�â�
«, r��íì¹Ä�±ò¿v�â�
ò\é6�¿�í6�ålÑx. ó�!à�)�
¹Ä�O\��Uþ�Ñ�\ì, Úå<�íM�
�¯�O\ [7]. SACOL /?Ü��èp��ZÂ
«, e=¡áu;.��èp�/m, ô¡ú¸Ä
���)��. åÜ����¥I1��â'©�
.çZ� 1500 km, ÜH� 600 km k�õp�, À
H� 450 km ´�C�½¢½z�¸, À��S�
��A�â'�C. �ålØÓ
«�í6DÑ�
íM�Ñ¬UCK�å²/«��í�þ, w,Û
/íM�¹þCz�íì�5
Ú$1{¤k'.
Ïd, Û/íM�|¤´õ«
�Ó�^�(J,
Û/�zÚ�å²6�^éíM�¹þK�ã�.

ïÄ��/«ÉÛ�Û/íM�Ñx�K�,
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Ñx´»©Û�~7�. 8cÌ�ÏL�í�6!
/¡í�|©Û [8,9] Ú¥(�a]�©Û [10,11],
�ùüa©Û�{¿ØU�Ñ���í6$1;
,, ��;,Jl�ª�±�Öù�"�, ¢�n
�;,�[ [12−15]. d�ª�^u PM[16−18]

10 , SO2,
CO �íNßÝïÄ [18,19] ±9YðÏþÑx�ï
Ä [20,21].

�
ïÄíM�ÉÛ/â�íM�ÚÀ/
Ô�K�, �©|^{I�íÚ°�Û (NOAA)
� HYSPLIT v4.9 � ª, � [ 
 � � í 6 ; ,,
(Ü 3 c�íM�1ÆA5]�, ½þ©ÛØÓ
a.íì�A�ÚÌ�íì
éíM�o�1�
�z.

2 ]�Ú�{

2.1 ]]]���555




= ² � Æ � Z Â í ÿ � ¸ * ÿ Õ (The
Semi-Arid Climate and Environment Observatory of
Lanzhou University, SACOL)  u¥IÜ��ZÂ
/« (35.57 ◦N, 104.08 ◦E), °opÝ 1966 m, ål
Ü����=²½� 48 km[22]. SACOL ´UIS
IOï��íÿ*ÿ²�, Pkk?�íÿ��¸
*ÿ��Ú¤ì, �±?1õ«�í¤©Úí��
�*ÿ¢�.

õÈÅ^=K�Ë�O (the multi-filter rotating
shadowband radiometer, MFRSR) ´��/ÄË�*
ÿ¤ì, æ^gÄ^=K�Eâ�¢y8�Åão
Y²Ë�!Ñ�Y²Ë�Ú��Ë��1Ì©)
ÿ½, ¥%Å�©O u 413.8, 495.7, 613.4, 670.1,
869.5 Ú 936.4 nm, �° 10 nm. ¤ìÌ��âK�
^=ñ	U�k�À|, ©O?1ogØÓ�Ý
�*ÿ, (½Ñ�Ë�Ú����Ë�, ^=K�
�¦¤ì7LéO�� �. ¤ì3xU± 1min
ªÇ?1k�*ÿ. �|^ØÓÅã�oË�Ú
Ñ�Ë�]�, Äu1Ì�1{, �üíM�1Æ
A5 [23,24], 'ud�ü�{®k�õ�£ãÚA
^ [25−29], �ü�íM�1ÆþÝ, 95%�Ø(½5
��� 0.02—0.025[30,31].

�©À� 2007 c 11 �� 2010 c 6 �, 870 nm
Åã�ü��ííM�1ÆþÝ (aerosol optical
depth, AOD) Ú 440—870 nm �ü�Å��ê.

2.2 ������;;;,,,JJJlll���ªªª

Makra � [17] �Ñ3;,JlïÄ¥, HYS-
PLIT �ª�Ù¦�ª (é%�íïÄ¤� FLEX-
PART 6.2 Ú{I�¸�oÝ� CALPUFF 5.8) k
�Ð�5U. �©æ^
 NOAA Draxler � [32,33]

� : ; , ! * Ñ 9 � ü n Ü � ª X Ú HYS-
PLIT 4(Hybrid Single Particle Lagrangian Integrated),
´�«î. - .�KF·ÜO��ª, Ù²6Ú*
ÑO�æ^.�KF�{. HYSPLIT v4.9 ��í
6n�;,�ª�[©Ûí6´»�g´´b�
�í¥�âf�º£Ä, âf�£Ä;,Ò´Ù3
�mÚ�mþ �¥þ�È©. íì�´»Ì��
6|/ª!íØXÚ£ÄÚ//A:k'. í�|
æ^{II[�¸ý�¥% (NCEP) Ú{II[�
íïÄ¥% (NCAR) ��¥2©Û]�, Y²©E
Ç� 2.5◦ × 2.5◦, R�� 17 �, l/¡� 10 hPa.

�uü^;,Ø(½5��¿Âk� [34], �
Ní6A������{´é�þn�;,?1
©aÚO©Û. Ïd, n�;,�[�ml 2007
c 11 �� 2010 c 10 �, À�zF 00:00(UTC),
��Jl 120 h, ;,å©pÝÀ�å/ 500 m
Ú 1500 m. 1500 m pÝ�2��^ué6�gd
�í�«�ÑxïÄ¥ [14,35,36], 
íM�Ì�©
Ùu>.�±S, ïÄ�À� 500 m pÝ [17,37].

2.3 ;;;,,,©©©aaa���{{{

;,Jl�±©Û,�/«É=���íì
K�, Uì;,´»��C��Krõ^;,©|
�Ä. �©æ^ Draxler � [38] JÑ�q©Û (àa)
�{, àaIO´zq��m�� (spatial variance,
SV) �qSz^;,�q²þ;,éA:�ål²
�Ú, o�m�� (total spatial variance, TSV) ��
q���Ú. o��O\���éA�q©aÒ´
��(J. O� 1h m��ål¼ê, ��� 120 h.
úª�

SV(k) =
mk∑
i=1

( 120∑
j=1

D2
i,j

)
, (1)

Ù¥

Di,j =
√

(xi,j − xj)2 + (yi,j − yj)2, (2)

Di,j �1 k q¥1 i ^;,éA j ���Tq²þ
;,�ål, x, y ©O�L;, j ���²�Ý, x,
y �L�q²þ;,�²�Ý, mk �1 k q�;
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,oê.

TSV(k) =
N∑

k=1

SV(k), (3)

N �oqê.
b�z^;,Ð©��o�m���", �g

Õá��q. kO�¤k�U|Ü�üq��m�
�, ÀJ¦Ü¿��o�m���Ú'Ü¿cO\
���üqÜ¿. dL§±Y?1��¤k;,
Ü¿���q. �ª�©qIOÀ�o�m��
1�g×�O��c�(J. Ï��ÐAÚo�m
��×�O\, ���úO\, �©��½êþ�,
q×�O�, `²dÜ¿q®²�~Ø�q, Ü¿
(å, dÜ¿�c��q=�©q(J. �ÑùA
q�²þ;,, Ò�LTïÄ:3©Û�Ï�Ì�
í6a..

;,©a(JL², 500 m pÝ�©� 15 q,
1500 m pÝ©� 14 q, �öq²þ;,Ü©�q,
��«O3ÀH��, 500 m pÝ©a��[�. �
Ä�íM��R�©ÙA�, @� 500 m pÝéí
M�k���K�, ±eÀ�dpÝ©a¿(Üí
M�1ÆA5©Û.

2.4 ���íííÑÑÑxxxVVVÇÇÇ©©©ÙÙÙ

|^;,å²«��VÇ©Ù{é��å
/¡ 500 m pÝ��íÑx´»A�Ú5Æ?
1 © Û. Ä k ò Y ² � m � � z, é 10—130◦E
Ú 10—80◦N �m©� 1◦ × 1◦ ���, ,��é
À�� 1096 ^;,, ÚOz���S;,Ñy�

VÇ, z^;,¤²��ÃØ¢3�m�á, þU
�gO�. �Ä��´»;,£Ä�Ý¯�A:,
1 h Síì�UîªA���, ©Û¥ò 1 h ��
mm�S�� 0.1 h, ¦þ~��mþ�Ø�. ò�
��SªêØ±o��oªê�����ÑxV
Ç©Ù| TPF(x, y) (transportation probability field),
úª�

TPF(x, y) =
∑1096

k=1 P (x, y, k)∑71
i=1

∑121
j=1

∑1096
k=1 P (i, j, k)

, (4)

ª¥ P (x, y, k) L«��: (x, y) éA1 k ^;,
Ñy�Ä, �� 1 ½ 0. �;, k 3d��Ñy,
P (x, y, k) = 1, ÄK P (x, y, k) = 0. x ���� 1
� 71, y ���� 1 � 121.

3 (J�?Ø

3.1 ÑÑÑxxxVVVÇÇÇ©©©ÙÙÙAAA���

æ^ 2007.11—2010.10 c��;,Jl�ª
�[(J, ©Û SACOL �íÑxVÇ| (Xã 1),
ã¥�*/w«
íì�Ì�5
/!��Ú´
». du¤kíì�Ü-�ïÄÕ:, ¤±ÙNC
´pVÇ©Ù. $�í6Ì�
uÜ�ÚÀH��,
VÇ©Ù��. íì�Ì�
/´Àî!¥ÀÀ
Ü!��!�\.IÚ�õp��/«, ¥æÚ#
õQ´
«�´í6å²/, Ù¦�«XS��!
oA!ñÜ!ìÜ!àH��´íì�Ì�
/,
�C«��K�Ì�´±�íìÊ¢�=�(J.

ã 1 �íÑxVÇ©Ù|
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3.2 ííí666;;;,,,©©©aaaAAA���ÚÚÚíííMMM���111ÆÆÆAAA555
�âàa©Û�{, ò 3 c� 1096 ^��;,

©� 15 q, Uì´»�áÚ;,��ò 15 q²þ
´»V)� 5 a, �ã 2. ã¥�Ú�µ� 2008—
2009 c�²þíM�1ÆþÝ, ]�
u Terra ¥
(���¥©EÇ¤�1Ì¤ (MODIS)550 nm Ï
���ü�¬, xÚ�Ã�«. ���íM�1Æ
þÝÌ�©Ùu¥IÀÜ÷°/«!©�.çZ

â'NC!<Ý!nÄd", ¥æHÜÚ¥ÀÀ
Ü�. ã 2 �a¥�¹ØÓ
/�íì, Ü©�¹
õ�
/. éA��²þ AOD �íìÑy3SG
ÚÁG, 
u©�.çZâ', � 0.29 ± 0.12(²þ
� ± IO�); ��²þ AOD �íìÑy3g¢G,

u�\.I, � 0.14 ± 0.02, ùüq�²þ AOD
�Ù¦q�3wÍ5�É, �â²þ��V� T u
�, �ö�wÍ5Y²þ�u 0.05.

ã 2 ��;,q��©aã (a) 1 1 a A; (b) 1 1 a B; (c) 1 2 a; (d) 1 3 a; (e) 1 4 a; (f) 1 5 a

1 1 a (ã 2(a) Ú (b)) �Ü���, Óo´
» � 35%, � ) ² L ¥ À Ú ¥ æ � ´ », 3 �
� SACOL �c, «©�á;, (�á;,�K�
� 3000 km[10]), ÁãþzØÓ«�´»Ñx�í

M�éïÄÕ:��zÇ, X�'«�!¢½à
8«Ú{9â'�. 1 1 a A(ã 2(a)) ��´»,
²þ AOD ��3 0.15—0.26 �m, ²þÅ��ê
3 0.62—1.01, `²íM��ØÓ
Ú·Üa.. Ù
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¥ a Ú b qÌ�
u¿.�ì±ÜÚÀî, =Óo
´»ê� 3%, d´»íìäk£Ä¯, ´»�, å

u�ppÝ�A:, 3ïÄÕ:NC�í6eü,
��5
u��µ«�, �5�é�'��í, ²
þ AOD � 0.20±0.07, ²þÅ��ê� 0.78±0.26,
õÑy3ÁSG. c qÓo´»� 3%, 
u¥æ�
Ü. a qÚ c q´» u¿.�ìpØB�cÜ,
÷pØB��Ü�´e�íHe, b q´» uî
æ��í6¥, $øÀ£��Ü´e�íHe, n
^´»íì£Ä�Ý¯, �E¤Û/»��ºU
í [39].

1 1 a A ¥ d qÐ©� Ü´», å
uè
¥ùd"¸S��â', å²¿[O�â/±9©
�.çZâ', ù
þ´â�íM��Ì�
«,
Ñyªê� 8%, ²þ AOD � 0.26 ± 0.14, ²wp
uda�Ù¦q, ²þÅ��ê� 0.73 ± 0.46, õ
u)3ÁGÚ¢G. d´»â�íM��ÑxA
áó,¯�, vk±Y5�K�, Ï��'uÙ¦
q, k���²þ AOD IO� (��L 1). e q©
uç°±H��K, �,å©uc²þ AOD ��
�«�, �´´»��, éA SACOL �²þ AOD
� 0.15 ± 0.05. d´»å²CLÆ�Ü©/«, �
�aq d q, � d qþ´;.� Ü´», duÁ
Gp�:6HØ, ¥�ÝÜº�r�, Ú�e�í
÷ Ü´»£Ä, ���õp�É//{	, í6
÷�±76, /¤Ü�í6. ²þ AOD ´ SACOL
ææÏ�. AOD(²þ� 0.1, ©OÀ�ææÏÚ�
ææÏ� 4 �üY¯�����íA�O�²þ
����.�) � 2 �.

1 1 a B(ã 2(b)) 
gS��Ü�Ü (a q) Ú
#õ�Ü (b q) ��á´». b qÓo´»� 8%,
í6÷Uì�±He, å²Ü�{9â'Ú=²½,
²þ AOD � 0.22 ± 0.09, Å��ê� 1.08 ± 0.21,
Ì�u)3SgG. =²½<��L 300 �, <�
íM�´íM�Ì�5
��, é«�5íM�k
�Ö1å­��^ [40]; ,�Ü�{9â/�â�
íM�, é AOD �k�z. L²·Ü
â�âfÚ
À/.âf�Ñx. a q²þ AOD � 0.20 ± 0.08,
Ù¦A�aqu b q.

1 2 a (ã 2(c)) íì
u Ü��, ´»�á,
Óo´»� 15%. a qå©u©�.çZâ'ÜÜ,
å²�°�Üw½, ²þ AOD � 0.25 ± 0.15, Å�
�ê� 0.93 ± 0.48, Ì�©Ùu¢G. â�Ú<�
íM�´Ì��zö. b q
g©�.çZâ', Ó

o´»� 8%, õÑyuSGÚ¢G, ´»aq a q,
²þ AOD � a q� 0.04, �¤k´»���, da
���A:´â�âf�Ñx�^wÍ. d	, S
G��ææÏ, NC)Ô�-�éíM���zØ
N�À, Ïd[âfÓk�½'­.

1 3 a (ã 2(d)) �´»�á�ÜHí6, Ì�
Ér�Üº�:6ÚH|ø¹Ä�K�, Óo´»
� 8%. Ù¥ a q²þ AOD � 0.28 ± 0.17, Å��
ê� 0.85 ± 0.39, õ©ÙuSGÚÁG, 5g<Ý
�Üâ'!²�õp�e5�íì, ²L�°p�,
�,í6å©pÝ�p, �®kïÄL²�õp
�AO´õ�p�Ú�°p�Ñ´­��â�

« [41], �¡�6Äâ£Ú�¡�'zè/�p�
â���u)Jø
¿v�â
, �±�,�Üº
�¥, ¤��§DÑ�p��â�
/�� [42,43].
¤±d´»�UÑx�õ�â�, ��ïÄÕ:
íM�±oâf�Ì, Ó�d´»â�íM��
ÑxAáó,¯�, vk±Y5�K�, �'uÙ
¦q, k���²þ AOD IO�. b q²þ AOD
� 0.14 ± 0.02, Å��ê� 1.04 ± 0.28, �¤k´
»����, Ì�Ñyug¢G. ÙÌ�ÉÀæg
Gº�K�, �\.�Yð´Ü�/«üY�Ì�
5
�� [44], 
$�:6�/¤üYJø^� [45],
Ï
, õ�ÚüYUí�õ, k����ØL§ª
�u), 2ö��gGé6'�!�, *Ñ^�k
|, íM�Ñx� SACOL NC, Dº�^²w, �
3dí6´»�K�e, Û/íM�±[âf�Ì.

1 4 a (ã 2(e)) �)
Û/ (�º��, íì
3±��=) Ú«�5 (Ù¦�½) Ñx, ²þ©n
^´». Ù¥ a qíìå
uoA�Ú­�½, �
n^´»¥²þ AOD ��ö, Óo´»� 16%, Ì
�ÑyuSgG. b qå
uñÜ�, Óo´»'
~g�, õ©Ùug¢G. c q
uìÜÚàH��
�.?, ©ÙuÁGÚgG. naíì£Ä�Ýú,
´»á, �Óo´»� 38%, ´K� SACOL íM�
�Ì�´». ²þ AOD � 0.22 ± 0.10, Å��ê
� 1.29 ± 0.34. da´»íìå
Úå²Ü©¢½
<��8«, <�íM�Ñx²w; g¢G HÚ
ÀH����j�, ©Ù¡È�, [âf�UÜ©

u��«.

1 5 a (ã 2(f)) 
uÀ������{9, å
²C�pÚ¥ÙÙâ', ´¥I�­�â��

«�� [46,47], Ó�´ SACOL �­�â�
, �,
Ñyªê��, �Óo´»� 4%, �3dí6´
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» K � e, ² þ AOD � � 0.26 ± 0.09, â � ´
í M � � Ì � � z ö. Ï d, X J � 6 / ³
| u d í 6 ´ » u ), â � L § � u ) V Ç

p. d ´ » Ñ y â � � Ì � � ² � � � 6 N
� L § Ú n � i � � N C Ñ y p
ØBk' [48].

L 1 �q;,A�!²þ AOD Ú²þÅ��ê

©a qÒ 
/ ´»A: �� z©Ç/% ²þ AOD ²þÅ��ê

1 NNW 2 0.21±0.08 0.94±0.42

Àî

2 WNW 1 0.19±0.06 0.62±0.07

�ål

3 ¥æ�Ü NW 3 0.23±0.07 0.87±0.37

¯�

1 4 ¥æÜÜâ' WNW 8 0.26±0.14 0.73±0.46

5 ¥ÀÀÜ WNW 4 0.15±0.05 1.01±0.23

6 S��Ü�Ü NNW 9 0.20±0.08 1.25±0.40

Cål

7 #õ�Ü NW 8 0.22±0.09 1.08±0.21

8 ©�.çZÜÜ WNW 7 0.25±0.15 0.93±0.48

2 Cål

9 ©�.çZâ' WNW 8% 0.29±0.12 0.89±0.59

10 <Ý�Üâ', �õp� W 6 0.28±0.17 0.85±0.39

3 Cål

11 �\.I SW 2 0.14±0.02 1.04±0.28

12 oA�, ­�½ Cål SSE 16 0.21±0.08 1.39±0.38

4 13 ñÜ� Cål SE 14 0.21±0.08 1.18±0.49

14 ìÜ, àH� Cål ESE 8 0.20±0.11 1.34±0.15

5 15 ��{9, C�pâ' Cål NNE 4 0.26±0.09 0.76±0.31

ã 3 ;,q²þ AOD ÚÅ��ê±9éA�IO �

í6;,©a�, �qéA�²þ AOD ÚÅ
��êXã 3 ¤«, éA�ê��L 1. Ù¥ AOD
����1 9 q, éAÅ��ê� $, íì

u©�.çZâ', ´â�
��CÑx´», í
M�±oâf�Ì. 1 10 q5g<Ý�Üâ'Ú
�õp��íì�kaq�A:. AOD ����

1 11 q, Å��ê�u 1, �ö�©Ù8¥, íì

u�\.I, �� SACOL �í6²LÜ©¢½þ
�, íM�Ì��[âf. �d�q�´1 5 q, �
²þ AOD  � 0.01, íì
u¥ÀÀÜ, ´»��,
Ì�±[âf�Ì. 1 12, 13 Ú 14 q²þ AOD �
��C, íìþå
uCål�½, ²L<��8
/«þ�, <�À/.íM�´Ì�¤©. Ù{Ø
Ó
/íì� AOD 0u1 9 Ú 11 q�m. d	,
1 4, 8, 9 Ú 10 q� AOD ÚÅ��êIO���,
L²ù
´»Ñx�âf5��É�, o (Xâ�)
[ (X¢½À/.Ú)Ô�-�) âf'­«Ow
Í, 4�� AOD ¯�¿Ø~�, vk±Y5K�.

3.3 ���qqq²²²þþþ AOD ������éééooo������������zzz

��L«���é²þ��o l§Ý, ã 4
��q��éo����z. 1 10 q�zo��
� 25%, '~��, íìÌ�
u<Ý�Üâ'Ú
�õp�; Ùg�1 4 q, �zo��� 22%, íì
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Ì�
u¥æâ�
«. düq�íÑxéÛ/í
M��K��O��, Ø

«Ú¤²/«K�,
��í6;,�pÝ!�µíM�±9Û/í�
^�k'. 3dí6�^e, ïÄÕ:� AOD Cz
���,  l²þ��wÍ. 1 1 Ú 11 q���z
��, íì©O
uÀîÚ�\.I. Àîäk´
»�!;,pÝp�A:, �5�é�'��í.
�\.I�z������Ï�U´
«�í�
�', å²«��í�þ­½¤�. Ù{'~��
�þ´íì
u½²Lâ�
«, âf5��É�,
N´Ñy4�½4��.

ã 4 �q��éo����z

ã 5 ØÓ
«é²þ AOD ��zÇ

3.4 ØØØÓÓÓ


«««íííìììééé²²²þþþ AOD ������zzzÇÇÇ

�
©Ûz�qéo²þ AOD(AOD=0.22) �
�zÇ, nÜ�Äz�qíì
«�/n �!;
,A�!
a.Úål��­#8a, ÚOz�a
¥k AOD �UêÚ AOD �, Uìz�U�z²
þ AOD � N ©�� (N �oUê), O�z�a�
o�zÇ, (JXã 5. ©��ål��'
«Àî
Ú¥À (�)1 1 a A)!Û/Ú«�5�z (Û/

�)!NC)Ô�-�±9XS��!#õ!o
A!ñÜ!ìÜ!àHÚ­�Ü©¢½�Ñx)!
â�« (©�.çZâ'!<Ý�Üâ'!�õ
p�!��{9!C�pâ') Ú¥æ/«. �
z���´Û/Ú«�5íì, �)º²þ AOD
� 41.1%, SACOL $� 500m pÝÉ«�5íìK
���, íM�âf
uù
«��ªê�p, �
)Û/�)Ú¢½À/.!)Ô�-�!��«
Ñx�íM�, ±[âf�Ì; ,��­��z´
â�«, �z²þ AOD � 28.4%, =guþ�a, í
M�±oâf�Ì; ¥æ�z 17.9%, ±·Ü.âf
Ñx�Ì, �)â�ÚÀ/.íM�; Ù{�Àî
Ú¥À��z.

4 ( Ø

| ^ � � ; , � { © Û 
 2007 c 11 �
� 2010 c 10 �K�=²�Æ�ZÂíÿ�¸
*ÿÕ (SACOL) �íì
/!´»Úí6��, �
n)�íÑxA�ÚÛ/íM�1ÆA5CzJ
øÄ:. ��;,Jl 5 U�±�2��
)K�
í6�5
/, ;,��Ú£Ä�Ý, ©Û,
;
,¤Ó'~, �±8BK�Ìg´». (Ü��;
,éA�íM�1ÆA5, �±nÜ©ÛØÓ��
í6éíM�Ö1�K�.

1. 2007 c 11 �� 2010 c 10 �nc��í
ÑxVÇ|L², K� SACOL �íìÌ�
uÀ
î!¥ÀÀÜ!��!�\.I!�õp�!S
��!oA!ñÜÚìÜ��/«, ¥æÚ#õQ
´
«�´å²/.

2. |^;,àa©Û�{, òK� SACOL �
��;,©� 15 q. Ù¥
u©�.çZâ'�
íìéA�� AOD, ²þ�� 0.29 ± 0.12, â�â
fÑx��wÍ, ´ SACOL �Ì�â�
«��.

u�\.Ik�� AOD, ²þ� 0.14 ± 0.02, d
´»��Ø�^wÍ, íM�±[âf�Ì. Àî
Ú¥À�ålDÑK�e²þ AOD � 0.18± 0.06.
íì
g¥æ!��{9!#õ�Ü!©�.
çZÜÜ!<Ý�Üâ'Ú�õp��Óo´»
� 33%, éA���²þ AOD, ´»Ñx�âf5
��É�, o (Xâ�) [ (X¢½À/.Ú)Ô�
-�) âfþk�½'­, 4�� AOD ¯� (Xâ
��¯�) vk±Y5K�, áó,¯�. Û/Ú�
C�½Óo´»� 47%, '­��, �K� SACOL
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�Ì�í6´», ´»Ñx±[âf�Ì.
3. 
g<Ý�Üâ'Ú�õp��íìéA

�²þ AOD ��Óo���'~��, � 25%, é
AÛ/íM�1ÆA5�O��,  l²þ�§Ý
��, Ø

«Ú¤²/«, ��;,�pÝ!G
!!Û/íM��í�^�k'.

4. ©ÛØÓ
«é²þ AOD ��zÇL
², Û/Ú«�5íì�z��, ��²þ AOD

� 41%, íM��)Û/�)Ú¢½À/.!)Ô
�-�!��«�Ñx, ±[âf�Ì; â�«�
z²þ AOD � 28%, ±oâfÑx�Ì; ¥æ/«
�z 18%, íM�±o[·Ü.âf�Ì; �ål
�ÀîÚ¥À�z 13%.

�©¦^
=²�Æ�ZÂíÿ�¸*ÿÕ (SACOL)

Ë�*ÿ]�, ±9 NOAA �í]
¢�¿ (Air Resources

Laboratory)HYSPLIT �ª, 3d�¿��.
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Analysis of aerosol sources and optical properties
based on backward trajectory

method over SACOL∗
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Abstract

Backward trajectories computed using the NOAA HYSPLIT model and global NOAA-NCEP/NCAR pressure level reanalysis

data from November 2007 to October 2010, are used to trace air history and analyze the atmospheric transportation properties over

SACOL. The cluster analysis has the advantage of providing highly disaggregated trajectory clusters, from which fifteen significant

clusters arriving at the SACOL, which reflect the main feature of air mass trajectories, are obtained during this period. It is found that

the air mass trajectories from Sichuan province and Chongqing account for 16% of all trajectories and have the biggest influence, those

from local and Shanxi province have the second biggest influence, and those from the Eastern Europe and Bangladesh have the smallest

influence. The Aerosol Optical Depth (AOD) at 870nm and Ångström exponent acquired by a Multi-Filter Rotating Shadowband

Radiometer (MFRSR) at SACOL are employed to analyze aerosol optical properties and particle characteristics under the control of

different air mass sources. The maximum average AOD of 0.29 ± 0.12 (mean ± standard deviation of mean) corresponds to the air

mass originating from Taklimakan Desert, whereas the minimum average AOD is 0.14± 0.02 from Bangladesh. According to ambient

conditions of the studied site and the geographical conditions and moved track of air mass, the quantitative contributions of different

sources to the three-year average AOD of 0.22 are investigated. The results show that the greatest contribution to the average AOD,

accounting for almost 41.1%, came from local and regional sources, an additional important contribution from dust areas is about

28.4% of the average AOD, the contribution from the Central Asia source occupies 17.9%, that from Eastern Europe and Middle East

is 12.6%.

Keywords: backward trajectories, cluster analysis, aerosol optical depth, Ångström exponent
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