
中华人民共和国气象行业标准

!"# !"# !$!

""# $ %"

%&'( "&&

!

'!'(

温室气体 本底大气二氧化碳中碳氧稳定
同位素分析方法 质谱法

)*++,-./0+ 120

!

3+4-.50 6.* 04278+ 92*7., 2,5 .:;1+, <0.4.=+0 2,28;0<0

.6 92*7., 5<.:<5+ <, 729>1*./,5 24?.0=-+*+

!

3200 0=+94*.?+4*;

中 国 气 象 局 发 布

'!'(

)

*'

)

'$

发布
'!'$

)

!(

)

!*

实施





书书书

!

!!

"

!"

!

########################################

!

!

$%

!

#######################################

"

!

&$'()*+

!

##################################

#

!

,-./0

!

####################################

$

!

123+

"

#####################################

%

!

45

"

#######################################

&

!

6789

"

#####################################

'

!

:;3+

#

#####################################

(

!

67<=

#

#####################################

)

!

>?@A

$

#####################################

!*

!

BCDE

$

#####################################

FG*H

%

#######################################

"

!

"

!

#!""

"

#$#%





#

!!

$

!!

I*+JK

+,

!

-!.!

"

"*"*

#

LMNOPQR

!

S

!

T6

$

LMN*+UVW.XY&R

%

U&/

XY

&

Z[\I*+U]^_`abcdef

'

I*+UghiWjklmno^efUpq

&

I*+rstuvwuvxNLMNy,z{|}u~6��������6y,z{|

(

/01

!

-1%$*

!

/1!

)

�����

&

I*+XY��

$

�tu��u�����

*

���uv��

*

�tu������

&

I*+��XY�

$

���

*

 ¡¢

*

£¤¥

*

¦§¨

*

©ª

&

!

!

"

!

#!""

"

#$#%





%&'(

!

)*+',-./0/-123456789

!

:;9

&

!

<=

I*+&/«¬)B­®67I¯}u°±N²

(

12

"

)

�²

*

±³/´�µU123+

*

45

*

6

789

*

:;3+

*

67<=

*

>?@A.BCDE

&

I*+¶)·¸¹ºf)B­®»¼}u

12

"

�²

*

±³/´�µ67

&

#

!

><?@ABC

½¾*+�U_`¿À*�U&$'()ÁW~I*+ÂjaÃU3Ä

&

Å�

'

[ÆÇU()*

+

'

ÈÉÆÇÊËUÌI¶)·I*+

+

j[ÆÇU()*+

'

ÅÍ�ÌI

(

ÎÏÐÑUÒÓ�

)

¶)·

I*+

&

+,

!

-#'($'

"

"*!)

!

´�µB­67Ô®¿R

334!!%(

"

"**&

!

³/´�µuÕB­Ö×M&$

56

!

-!&$

"

"*!"

!

©ºuÕØÙÚ¬:Ô®

'

!

DEF2G

½¾,-./0¶)·I*+

&

'$&

)*+'

!

%&'(

)

*+,-.&/0+1

2

34*4

ÛÜ�ÝÞßà

*

já�Ý12âãäå

*

æIçèéêU}u

&

,

ëà

$

56

!

-!"%

"

"*!!

'

#.#

-

'$#

345

!

51+/+

2

4

ìÑí´Bî>

*

j´�î>

(

ïj´BC>

)

U´ðñµUj´òî

&

,

ëà

$

+,

!

-#'($'

"

"*!)

'

#.!

-

'$'

12345

!

1/&%6451+/+

2

4

]ñµjgóïôjõgóßö'÷xU´�µ

'

øù÷Ç}·

!*

!%

úUñµU´�µ

&

,

ëà

$

+,

!

-#''%*

"

"*!)

'

#.!.!"

-

'$(

!

H

!!

78&6,4

)·ûü´�µýþÿ!xNUC

&

¿"#$w]ðLM%BU´�µ&'U(6)

(

!

7

)

ë

*+

&

!!

"

:;

"

LM;

#

( )

!

$

!***7

!!

,

ëà

$

+,

!

-#''%*

"

"*!)

'

#.$.$

-

!

!

"

!

#!""

"

#$#%



'$%

I'

!

1/&-.&*.

)

&1

#,-.u/¯u

*

0L%BC'12UçèuÕ

&

,

ëà

$

56

!

-!"%

"

"*!!

'

!*."

'

ÑÒÓ

-

(

!

JKLC

(.&

!

º_©þËD3íÊ³/

'

4/

(

"*8"

)

9

'

íÊ5þ

"*:

#

'*:

&

(.#

!

º_.uËD3-6

'

já78

*

9.Å:;<%

*

=>þÑi?@ABïCD'uÕEäå

&

(.'

!

FGHI

*

JKâãKö

*

LMNOP

*

=QRPU,S

&

(.(

!

ËìTUuÞß�

&

%

!

MN

%.&

!

OPI'

!!

OPLuV)·/C:;�0L%MUuÕ

&

ËWÃXY

!

ÚOPLu

'

ZOPLu>C/

!

Ú

[

'

Å0L%MUC'4w:;�0L%MC'ã\

+

ZOPLu>C]À

!

Ú[

'

ÅC'Ë^_:;

�0L%MUxN$%

&

%.#

!

!II'

0LLuV)·`¹6789UabcdUuÕ

&

ËWÃXY

!

Ú0LLu

'

ÅC'ae?f�

XY

'

4w:;�0L%MC'ã\

&

%.'

!

QR'

F&uV)·Mg�/´�µB­ÖhãijkUíÊß}l>Á�mLMnoUuÕ

&

XYp

12

"

uÕP/F&u

'

pþËq·

)).))%:

&

%.(

!

ST'

XYru

(

0;

)

P/`su

'

pþËq·

)).))%:

&

%.%

!

UVMN

XY,t

*

uv.pþ

)):

#wUxyP/z{45

&

)

!

67WX

).&

!

'(YZ[\]^_`

!!

)·JK|/Ô®}IX~Lu.:;uU�u��

'

�:��.þËq·

*.%<=>

&

)$#

!

9:

#

ab_`

)·�}u�U

12

"

}I6Ü.=p�Y�ë#�bÅ²

*

±³/´�µU

!

'67

'

12

"

�i�

Ë��

)*:

#w

'

����p�

12

"

�

0;

.±u

(

2

"

)

UB­åËnoNþ�·

*.!?

*

�B

(

@

"

2

)

U

B­åËnoNþ�·

*.%?

&

"

!

"

!

#!""

"

#$#%



).'

!

:;67_`

)·��Ñj´²

*

±´�µU

12

"

uÕ6î�bÜîN

'

�JÜîUB�&

(

%

!

&

)

6Ü

'

��`

�LÜîUR�Nþ

'

�e?Lun�Í���²

*

±³/´�µU

!

'

&

B­67�ñËÎÏ���:89

*

Rî���Üîà

*

O����BC67h

*

®�SjÜî`

�h

*

��i ¡89

*

�.89ET6

'

LT6¢~d'bË£è

+,

!

-#'($'

"

"*!)

�

$."

.

334

!!%(

"

"**&

S

%

¤U&/

&

!

!

^cLC

!.&

!

.u:;C4jÃ·

"A

&

!.#

!

¬:3+

*

:;`h

*

¬:Ô®

*

¥¦.a§Ô®E�¨Ë£è

56

!

-!&$

"

"*!"

�

$.#

*

S

&

¤

*

S

'

¤

*

S

(

¤U&/

&

*

!

67de

*.&

!

fgOP

!!

:;67!

'

Ëg©:;Úª�«¬­

*

:;®¯�n�°±

*

67À²�ÐfOPLu.0LL

u³´j�·

"B=>

&

*.#

!

'([\]^

*.#.&

!

hijk

!!

�:;u

*

OPLu.0LLuãµ�:�

'

®¯Úow�:�o

*

:;n�

(

¬:¶

*

¬:ÆÇ

E

)*

Lun�

(

L/ÆÇ

*

L·'E

)&

*.#.#

!

lmn'o?Sp

`¸LuÚ³´

'

�¹º»¼uÚ½³¾d¿ãÀ�

"

ÁW

#

Á

+

`¸�:�dÀ�uÂ'

&

*.#.'

!

67qrst

�:;

*

OPLu.0LLue?¸Ãf¨JK[k�¾Ä¡

&

ðÅ�¾U»Æ.VÇéË�b

OPLu67

'

OPLu67kÈj4]À

&<

'

�ÉÅ67�¾�WÃ67ðÁ0LLu

&

*$'

!

9:

#

ab

*.'.&

!

ab89

!!

4Ê)°Ëz{�YÔ®

'

ÌÍ),t.xyUçè%Ê:;Î�

'

Ïf)uv�b

12

"

�i

&

*.'.#

!

abuP

e?°ËzÐ'bÄ¡�YÔ®

'

|Ñ¾ÒÓ�Ñ

*

[kF>.:;�Ô

'

gD:;�

@

"

2

.

12

"

uÕÑÕ6Uz{.Öß[k

'

�:;k«×ØÙÚ

&

#

!

"

!

#!""

"

#$#%



*.(

!

:;67_`vwx^c67

*.(.&

!

y2]^89

!!

X~���:Û�

'

|ÑF&un�

(

L·'

*

Üàn�E

)'

|Ñ:u.F&u�:Ô®

(

�:�

Ñ

*

�ÔE

)'

)F&u»¼F&Ý³Þß

'

à�.W

!*

C#

<=>

#½

'

���F&uÖßµíËÞß�Ý

áÞß³´

&

*.(.#

!

yz67Q{

|/LMF>

*

_â167Á>

*

ãäûF>

'

`�Üîà�.þ

*

ÜîàRÜå�

*

æÑ®�Sã

ijE

'

|Ñ67>?¥¦�ç.*+è�

&

*.(.'

!

WXvw

Ý)67Ô®

'

éº67WÃ

#

Á0LLu

'

Å²

*

±´�µU

!

'U:ILMê)Ëq·

*.*#7

.

*.*%7

+

Ý��YÔ®

(

ë

(.#."

)

.67�¾Ô®

(

ë

(.".#

)'

»ÆOPLu

*

0LLu.:u�¾U

}I67

&

*.%

!

{|hi}~

67°~�

'

ìB­67�ñU>?@AÛí�e?f�X~Q�Vî

&

"

!

{|��

".&

!

ï8967Vî�Ý�OPLu

*

0LLu.:u°±N²�²

*

±´�µ

!

'

&

".#

!

X)ðÅOPLu�b67[

'

f)OPLuUL·'.8967U

!

'

'

��ð'&ñ8>

+

Ï

f)ð'&ñ8>.89�CU0LLuï:u°±N²�²

*

±´�µ

!

'

'

����0LLuï:

uU

!

'

&

".'

!

X)òÅïóÅOPLu�b�C[

'

f)óÅOPLuUL·'.89�CU°±N²�²

*

±´�µ

!

'�bÍ!°ô®ð'õè

'

��ð'��Ô²

+

Ïf)ð'��Ô².89�CU0LL

uï:u°±N²�²

*

±´�µ

!

'

'

����0LLuï:u

!

'

&

&$

!

:���

/Dö67VîUMg.a÷

'

67À²�Ë¬Y½¾BCDEøù

$

>

)

!

Ê)ìÑÜà'UÑELM%B

'

ïtÃú©U´�µLM%B

+

D

)

Ê)ìÑÑåU�C`/ï×MEûUÖh|T

+

E

)

É

#

ÅüW

&

ÅüÊOPLu

*

0LLu.F&u�bL/ý�

+

F

)

/ÇÊÖh|T�bF>Ýá.qN

+

G

)

ÉúWÃÊ�.89�bðÁþÿ

&

$

!

"

!

#!""

"

#$#%



Q � B �

!!

,

!

-

!

+,

!

-"*&""

"

"**&

!

³/´�µ

!%

H

«iL®Nè%

,

"

-

!

+,

!

-"'$!'

"

"*!'

!

èè!/

!

N�67Ô®g©.¹E"#

,

#

-

!

+,

!

-##(&$

"

"*!'

!

B­Ö¿)&$

,

$

-

!

56

!

-!"%

"

"*!!

!

©ºuÕI¯��,-

,

%

-

!

�tu��$è��%

.

}u~6��&�y,'(

(

Sð6(

$

©ºuÕdí)ÿC~6

)

,

B

-

.

*+

$

u��Ì,

'

"*!$

,

&

-

!

0AAI/2H1

'

4J0H1KLJ

'

BKI3KJ@.JGEMNNGOF>PQMORM;P<GJG

S

M;PQO

T

MR/P>DUGIVMW

PM

S

GBG>VX;GNGOPVMR1>;DMO>OF2Y

ZT

GOQO12

"

+>V

,

J

-

.?QGOO>

$

I0K0W-K1[21

'

!))%

$

!%%W!&"

,

'

-

!

,J0H[ \ 0

'

0//2H2?//

'

12=AKH-,.1M;;GEPQMORM;P<G

!'

2QOPG;RG;GOEGQO

$

!#

1

NG>VX;GNGOPV]<GO>O>U

Z

Q̂O

T

12

"

]QP<VP>DUGQVMPM

S

GN>VVV

S

GEP;MNGP;

Z

(

I_=01-GE<OQE>UJG

S

M;P

)

,

3

-

.=X;G0

SS

U1<GN

'

"*!*

'

("

(

(

)$

!'!)W!'##

,

(

-

!

=J2/KH3I-+

'

\IAAI0,.-<GGRRGEPMRH

"

2MOP<GQVMPM

S

QEEMN

S

MVQPQMOMR>Q;W12

"

V>NW

S

UGV

'

J>

S

QF1MNNXO

,

3

-

.B>VV/

S

GEP;XN

'

"**$

(

!(

)$

!(#*W!(#(.

%

!

"

!

#!""

"

#$#%



� - � ª . . t

u

!

�

!

b

!

&

!

L

!

M

%&'(

!

)*+',-./0/-123456789

!

:;9

56

!

-'))

"

"*"%

"

u��Ì,�Ìgb

*+/012�)3#}4

$&

o

56Ä7

$

!***(!

89

$

<PP

S

$!!

]]].

`

YEDV.EMN

gbT

$

*!*W&($*(*$"

*+:;<=Ñ>ú%<=

"

»I

$

((*NNa!"#*NN

!

!

!

!&

!

<?

$

*.'%

!

@>

$

"".%

(@

"*"&

ú

!

üS

!

Ì

!

"*"&

ú

!

üS

!

Á<=

"

ûo

$

!#%*")W&$)!

!

/A

$

#$.$$

ñ

!"#$%&

!

'()*+,-.

/01"

!

2034

5678

!"

$&$

#

)*($)'$&



 
 
    
   HistoryItem_V1
   InsertBlanks
        
     位置： 当前页之后
     页数： 1
     页面大小： 与第1页相同
      

        
     Blanks
     Always
     1
     1
     1
     602
     236
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsPage
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   InsertBlanks
        
     位置： 当前页之后
     页数： 1
     页面大小： 与第1页相同
      

        
     Blanks
     Always
     1
     1
     1
     602
     236
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsPage
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     位置： 当前页之后
     页数： 1
     页面大小： 与第1页相同
      

        
     Blanks
     Always
     1
     1
     1
     602
     236
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsPage
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     位置： 当前页之后
     页数： 1
     页面大小： 与第1页相同
      

        
     Blanks
     Always
     1
     1
     1
     602
     236
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     1
            
       CurrentAVDoc
          

     SameAsPage
     AfterCur
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

   1
  

 HistoryList_V1
 qi2base



