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��nǚ 

20 �ƫ 90 í3ŀƺ¨ ĬŁƢ¨ƊƚÊÓ�Ǵ%¨ȡ Argo�Array for 

Real-time Geostrophic Oceanography�ǜe�ǡąªSƃ½ť�ŜȨ 300 km�ƞ

Ȟcǽƀ 3o×3o�éġ��ǁĔ÷ĐŒĽĬpȮǘŨũŎ�ăǜ� 3000�æ��

ƮĈ��ò½Ɗ ArgoSƃŪťǘŨƸ�5ǋ�^ÏĮ�½Ǌ§�ȷcǽƀƊS

ƃŪťǱħ�ƎnSƃ ArgoŪťǘŨƸèưSȮôĈ�ǟôìƢ�2007��Ʃ

ǜǋ�ƊŰƌópȮĥȔª 2018í 11ĻèưǵǾ% 200�ņ�ƽ�/5Ŝíǵ

Ǿ 14�ņpȮƊȋóȉµ�ȂĳY2ëǙǘŨčśīŢŝđƊ� 

źƽ�īǠĳëǙ6¤ȁĳ ArgoũŎǋ�ƊŰ�ƌóƢǖƨ�ȏÇªƒǘ

Ũŭó��、�ǘŨĮȞ�Ȅƴ�ǘŨƞȞƘĤƢȝȲ�BþñƇǊ§�l�Í

ƊȤm�ĭª��ƫ 80í3�ƺ¨Ɗ Levitus�Levitus�1982�ßȘ×Ȃ�ȝȲ

KǾ�ƉŪťǊ§ZşĦ ŞǬǱħƊÑǘcŋ�Ú���SƃŪťȊǾëǙǘ

ŨčśǋþƊĤŸǱħŊôĈ�ƸŒǱħ�Levitus ƊåABþ WOA ƧfǱħ

ȫWOA01�Boyer Ƣ�2002��WOA05�Locarnini Ƣ�2006��WOA09�Locarnini 

Ƣ�2010� WOA13�Zweng Ƣ�2013�Ƣ�ĨĜb�ȂĳÚ��ĤŸǘŨǱ

ħŊôĈ�ĮƞǊ§ZǙh�、ƊƸŒǱħ�îþlĈsñƇƊǊC� 

ǟ» Argo Ĉ�¨ȏõ�bƐñƊƸŒx-¡�Bhaskar Ƣ�2007	Hosoda 

Ƣ�2008	Roemmich Ƣ�2009	Gaillard Ƣ�2009	GoodƢ�2013��ŉ½Ī

E%.7ƊñƇ�źƽ�ƈ(Ʒ"ǔâǘŨ�ƂÇ ArgoƸŒǱħǖ��w�ǔ

âHĄ�ǖ�ĳȊǾ×Y2ǘŨ�Ã XBT�CTD��ıȍ℃Ƣ�Ɗǐ�ƽþlǔ

âHĄ�Ƴ�ƈ ArgoǱħŊôSȮ�ĲŪť�ƵHĄƊŰ�ƌóƸŒǱħ�Ǝ

nÝ�»Ǘ	�º�Ȃ+ ArgoƸŒǱħȫ�½»ĳȐƇĺ:ĞJŢƅǂĹ�¸

ŃƊĥę�xĎł�îǐ�ŪťĥJŕ÷ŇŊôËĈ�Ȃ+ĪŢǏźĢŌįĴ�

=ğAǹ�¸Ń��ǜƥȔ½�ǘŨǱħ�ĥJŕ÷Ɗ�ƙǥçƳǜHĄȪ5ǋ

�� 

Ȗ(ř��¨ ArgoÏĮǱħ�ÿjƇ�ƙƤ|ļĢ�İ(ğAƊȈŚǝŘ

Ţ�ŅÌƢ�2012��îƱ��ƙŮ�âŕ°ŊôËĈ%SƃŪť�ƵƸŒŰ�

ƌóǱħȫ�ƐñǒƆ-¡� 
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'�ǱħŇŲ 

ȇƇƊǱħŇǁňäSƃŪť Argo ƧƳȓºƚÊǘŨƓƝƠ�5�Ƥƛ

ArgoȓºƠ�http://www.argo.org.cn/�ĝDƊ 1997í 1Ļ-2020í 12ĻSƃŪ

ť�79.5oS-79.5oN�180oW-180oE�ArgoŰ�ƌópȮǱħ�BƇƊ ArgopȮǱ

ħèưǾǣ�ÿƚƓ.�ȭë�ŒƊǮȔ\ěm�0ƽGǢ�ÄǱħƊǮȔ�Li 

Ƣ, 2020��ªř²Ɣ��Ȗ(ŊôƸŒǮȔƊŽÍǖŠ(ŝÃz±ȇĒ�şȢŸ

ǡƹƢ)�Ƴ�\×Ȃ+ǱħȃǑĀǖƊǮȔ\ěm�ăWļ 1702864 ņŰ�ƌ

ópȮȊǾǮȔěm�ƇŇmAŞIā 1-12 Ļ9ƊƿĶ¬�ȈíȈĻì®ƸŒ

Ǳħ� 

��ƸŒĥęmAŧƜ 

1�Ƴ�× ArgoǱħȃǑĀǖƊǮȔ\ěmåA�ŅÌ�2011	Li Ƣ�2017�

�© 1ĴƗƊ 1-7Ś��îjƇƭĂĞJŢÚǱħ¯�ĞJlŎ^â�56â��ź

�ȃǑ 1o×1ozȞƊǱħǐ�·Ƅ�© 2 Ʋb%Ǳħěmn�ȈíȈĻƊ Argo

pȮǱħ�ĥ� 

 
© 1  ArgoƸŒǱħȫŊôŧƜ 
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© 2  ǮȔěmn� ArgoǱħpȮĥȔcé 

 

2�×�ȆȷǮȔƊŰ�ƌópȮ�ƻĥęȫ�jƇ`@ŕ°Ţ�Chu Ƣ�

1999�ǜƥb×ñpȮƊƢŰâŭó�Ů�âŭó�ƻǎȩƕâ ǓLâƊû¢�

�5þl�ĈŮ�âŭó�îjƇƭĂđ�ƊĪŢ��ĜbŜ�pȮ>ƹƊǔâ

�0 dbar  5 dbar�Űó ƌó� 

 3�jƇ Cressman�Cressman�1959�ȈŚǝŘŢŊôƿĶ¬�®ȐƇ�Ŗ

ȅ3�Ŋôí�Éǆ ĻŞIāƿĶ¬ĮȐƇƊû¢{ýck��999 km�666 

km  333 km�Ã�×íȡŞIāƿĶ¬�ȐƇ�Ŗȅ3��Ŗȅ3û¢{ýc

k�� 999km�666km�333km�íȡŞIāƿĶ¬ËĈ��\5řŞIāƿĶ

¬A�iÄ¬�ŊôÉǆĂŞIāƿĶ¬�ȐƇƐ�Ɗȅ3Ŗĥ û¢{ý�É

ǆĂŞIāƿĶ¬ËĈ��5ř�iÄ¬�ȐƇƳ�ƊĪŢ�ŊôĻ�1�12Ļ�

ŞIāƿĶ¬�5řA�ȈíȈĻcŋƊiÄ¬	ŊôƊ�ŞIā�Ȕwē�Ű

ó�wē SST��ƌó�wē SSS��ƢŰâŭó�Ů�âŭó��ĈŮ�âŭó�

ǤƯŚȶǗ�ǳȗƢ�2016�� 

4�5ơ 3ŚËĈƊĻŞIāƿĶ¬�×ñĻ9ÑǘcŋiÄ¬�jƇ Barnes

�1973�ȈŚǝŘŢŊôȈĻ ArgoƸŒŰ�ƌóǱħȫ�ª Barnes�1973�Ī

Ţ��ȊǾÏȵȇ�ȅ3Ŗĥ� 2�û¢{ý� 555 km�Ŵţ�ĥ� 8×104  km2�
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Ġģ¦Æ� 0.2� 

5�×Ñǘcŋƽǚ�ǥçƊpȮcéÞ�Ȓǖ�ªŭâ�1500 mŭó5���

�。Űó ƌó�xǹÛ�ƈř�ǋþƊǥçĸƭñǣŝǹȫ���h�ǔį�

Ä ArgoǱħƊǮȔěmî�Ë£�Ȭǖőęǥçĸƭ×ñĻ9Ň.åÐŐƐñ

ArgopȮǱħ�oȦ��ƄƊǱħ�ȊǾǥçƊpȮcé©��5×mAƸŒǱ

ħƊ�Ä ArgoǱħƊǮȔěmȃǑ.åÐŐ�ōŵǓƷ�© 3ĴƗ% 2004í 1

Ļ�2020í 12ĻăW 204�ĻƊ®Īőǥç�Ŝ�¯�âŖ�¯Əcé�Y�

ȸǅĸƭ�ì®J��Ǘ�ª 1000 dbarŭó5��Űóì®®Īőǥç�RMSE�

� 0.057±0.008°C�ƌóì®®Īőǥç� 0.008±0.001�ƽ�âŪťŁǷŪ±Ɓ

´Ɛ×¸Ń��ȳ¬�ŹȊȔ�ŬşȊȔƢû¢ǹ½�¦řǥçƐ×ǹ½�1000 

dbar ŭó5�âŰóì® RMSE � 0.307±0.038°C�ƌóì® RMSE �

0.040±0.006� 

 

© 3  2004í�2020íăW 204�Ļ9Ɗ®Īőǥçȧŭó�xĸƭ(ŷƭ)

�a��Űó��b��ƌó�Y�ȸǅĸƭ� 204�Ļ9Ɗì®J 
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¥�ƸŒǱħȫŒ÷�BƇ 

�ƛ�BOA_Argo	 

ĮȞcǽƀ�ȈíȈĻ	 

ƞȞǊ§�SƃŪť�180°W�180°E�80ºS�80ºN�	 

ƞȞcǽƀ�şì 1o×1o�ư��0.5:1.0:359.5	Ƭ��-79.5:1.0:79.5�	¯�

Ŏ^â��0dbar�5dbar�10dbar�20dbar�30dbar�40dbar�50dbar,60dbar�70dbar�

80dbar�90dbar�100dbar�110dbar�120dbar�130dbar�140dbar�150dbar�160dbar�

170dbar�180dbar�200dbar�220dbar�240dbar�260dbar�280dbar�300dbar�320dbar�

340dbar�360dbar�380dbar�400dbar�420dbar�440dbar�460dbar�500dbar�

550dbar,600dbar�650dbar�700dbar�750dbar�800dbar�850dbar�900dbar�950dbar�

1000dbar�1050dbar�1100dbar�1150dbar�1200dbar,1250dbar,1300dbar,1400dbar, 

1500dbar,1600dbar,1700dbar,1800dbar,1900dbar,1975dbar�ăW 58â	 

ĥęĦ8�wēíì®�Ļì® ȈíȈĻ`ƙƦ°ƊĥęĦ8�ĥęŒ÷

ļMATLAB  NetCDFŒ÷� 

1�MATLABÇMŒ÷  

ȈíȈĻĥęĦ85 BOA_Argo_YYYY_MM.matǔƗ�Y� YYYYǔƗí

9�MMǔƗĻ9��Ã�BOA_Argo_2004_01.matǔƗ 2004í 1ĻƊƸŒǱħ�

ª MATLAB ��ƏĚØR�w��Ȕ��lon�ưó�360×160��lat�Ƭó�

360×160��pres��r�58��temp�Űó�360×160×58��temp_scatter_error(Ű

óĤŸǥç�360×160×58)�salt�ƌó�360×160×58��salt_scatter_error(ƌóĤ

Ÿǥç�360×160×58)�mld_t�ƢŰâŭó�360×160��mld_dens�Ů�âŭó�

360×160�� mld_composed��ĈŮ�âŭó�360×160�	 

íì®ĥęĦ8�� BOA_Argo_annual.mat�w�Ɗ�ȔȦ�ȆƊưƬó�

�rHĄº�ȁļ�temp_annual�Űó�360×160×58��salt_annual�ƌó�

360×160×58��mld_t_annual�ƢŰâŭó�5�Ƥƛ ILD� 360×160��

mld_dens_annual�Ů�âŭó�5�ƤƛMLD�360×160��mld_composed_annual

��ĈŮ�âŭó�5�Ƥƛ CMLD�360×160�	 

Ļ ì ® ĥ ę Ħ 8 � 5 BOA_Argo_monthly_*.mat ǔ Ɨ � Ã � 
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BOA_Argo_monthly_01.mat ǔƗ 1 Ļ9ì®ƊƸŒǱħ�w�Ɗ�Ȕ��

temp_monthly�Űó� 360×160×58�� salt_monthly�ƌó� 360×160×58�	

mld_t_monthly�ƢŰâŭó�360×160��mld_dens_monthly�Ů�âŭó�360×160��

mld_composed_monthly��ĈŮ�âŭó�360×160�	 

ǈąǨ� MATLAB Œ÷Ɗ 2004 í 1 Ļ9ƊǱħ�ª MATLAB �4Ɵ�

ǼR�4� load  BOA_Argo_2004_01.mat���þČļ�Ȕ�Y2Ļ9ǱħƊ

Ǩ��4Ʀ<� 

2�NetCDFŒ÷ 

ȈíȈĻĥęĦ85 BOA_Argo_YYYY_MM.nc ǔƗ�Y� YYYY ǔƗí

9�MMǔƗĻ9��CÃ� BOA_Argo_2004_01.ncǔƗ 2004í 1ĻƊƸŒǱ

ħ�Ħ8�w�Ɗ�Ȕwē�lon�ưó�360��lat�Ƭó�160��pres��r�

58��temp�Űó�360×160×58��temp_scatter_error(ŰóĤŸǥç�360×160×58)�

salt�ƌó�360×160×58��ILD�ƢŰâŭó�360×160��MLD�Ů�âŭó�

360×160�� CMLD��ĈŮ�âŭó�360×160��Y�ƷÀJ5 99999.0³N� 

ǈąBƇ NetCDF Œ÷Ɗ 2004 í 1 Ļ9ƊǱħ�ª MATLAB �4Ɵ�

�MATLAB2009aŻŁ5��ǼRÃ��4� 
ncid=netcdf.open('BOA_Argo_2004_01.nc','nc_nowrite');% read the file 
 
varid=netcdf.inqVarID(ncid,'lat'); % get the latitude variable id 
lat=netcdf.getVar(ncid,varid); % get the latitude value  
  
varid=netcdf.inqVarID(ncid,'lon'); % get the longitude variable id 
lon=netcdf.getVar(ncid,varid); % get the longitude value 
  
varid=netcdf.inqVarID(ncid,'pres'); % get the pressure variable id 
pressure=netcdf.getVar(ncid,varid); % get the depth value 
  
varid=netcdf.inqVarID(ncid,'ILD'); % get the Isothermal Layer Depth(ILD) variable 

id 
mld_t=netcdf.getVar(ncid,varid); % get the ILD value 
  
varid=netcdf.inqVarID(ncid,'MLD'); % get the Mixed Layer Depth(MLD) variable id 
mld_dens=netcdf.getVar(ncid,varid); % get the MLD value 
  
varid=netcdf.inqVarID(ncid,'CMLD); % get the Composed Mixed Layer 

Depth(CMLD)variable id 
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mld_cmd=netcdf.getVar(ncid,varid); % get the CMLD value 
  
varid=netcdf.inqVarID(ncid,'temp'); % get the temperature variable id 
temp=netcdf.getVar(ncid,varid); % get the temperature value 
  
varid=netcdf.inqVarID(ncid,'salt'); % get the salinity variable id 
salt=netcdf.getVar(ncid,varid); % get the salinity value 
 
varid=netcdf.inqVarID(ncid,'temp_scatter_error'); % get the temperature  

                                                scatter error variable id 
temp_scatter_error=netcdf.getVar(ncid,varid); % get the temperature scatter error value 
  
varid=netcdf.inqVarID(ncid,'salt_scatter_error'); % get the salinity  

scatter error variable id 
salt_scatter_error=netcdf.getVar(ncid,varid); % get the salinity scatter error value 
 
netcdf.close(ncid); 

)�ȒŊĢŌȵǢ 

ÚȒŊƊ ArgoƸŒǱħȫ�WOA18Ǳħ�ŇŲ( http://www.nodc.noaa. 

gov/OC5/woa18/ � Locarnini Ƣ � 2018 �� TAO/TRITON Ǳ ħ � Ň Ų (

http://www.pmel.noaa.gov/tao/disdel/frames/main.html�McPhaden Ƣ�1998�5�

�Ʀ°Ɗ ArgoǱħȫ�ŇŲ( https://argo.ucsd.edu/data/argo-data-products/�ȃǑ

ŝǹ�ŔȵŁƸŒǱħȫƊ�Hó� 

5.1 �WOA18Ǳħŝǹ 

0©4-1�5Ƒb�SƃŪťǔâŰó½、�Ƭ�êžcé�ƽªư���

�}-yĪ��Ɗ�xȭëįĴ�ȷŰz�
28���ǖcéª?Ƭó�20°S-20°N�

z±Z�ǁǲȌ�ì®ª 7°N ȠȀ���ŉ�ŰóȈůȣ?��ª 40°S ȠȀ�

ÖķŧƊ,š·�ƢŰƭǹ�Ôȫ�Űóşìœó½�úĈČǪƊ“ŉȚ”�y

{ƃȸŶ űŧČª>ƹ�Űóœóǹ½��ŉ«z�Űócé�Ƭƭ`!ì

Ǒ�įĴ�¾ȟǻÙļƏĚƊXƧ	BOA_Argo Ǳħ�ĲƊSƃŪťǔâŰó

céŽü�© 4-1�� WOA18 Ǳħ�ĲƊŰócéŽü©�4-2�ǹ�Ɛ<�

WOA18ƢŰƭĹ�Pų� 
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SƃŪťǔâƌócéŽüh��½Ǖťƌóĺȷ�ǁǲȌ��ŉ«z�

ƌó�Ƃ“ȴȯú”Ɗ�ãcéŽü��}yqŹê�ȷƌz�ĺȷƌó 37.5 5

��ǲȌȠȀz±�?ƌz�ǁqŹê��ŉ�ƌóȈůȣ?�¾ìťƌóŖ

 �ǁǲȌ��ŉ�ƌó�ŏ�Ƃ“ȴȯú”ƊcéŽü�¾ìťĺȷƌó�

36.55��=�ǵǾ 37�	�ŰócéƐ<�ª}y{ƃ 40°ȠȀƊÖķŧ,š

·�ƌóşìœó$ŝǹ½�úĈ“ŉȚ”�ǂ�ŉŪ±ƌóȣ?l 34.0 5��
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ĺ 2  �iŎÉÃ5č ENSO¾ÇĒAĢÇĺ 

 � NOAA/CPCčĒAĢÇ � NOAA/CPCčyÊçŇ�(°C) 

BOA_Argo 0.969 0.235 
RG_Argo 0.973 0.193 

EN4 0.954 0.336 
IPRC 0.969 0.208 
IAP 0.966 0.246 
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