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Table 1 Calculation formula of air-sea gas exchange constants related to wind speed
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E=(2.85XU1—9. 65) (Sc/600)~1/2 3. 6<<U <13 Liss fl Merlivat[22]
E=(5.9 XU, —49. 3)(Sc/600) 12 13<Uyo
£=0. 31U102 (Sc/660) ~1/2 45 18 XL
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E=0. 390102 (Sc/660) ~1/2 Ky R
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Fig. 2 Horizontal distribution of temperature, salinity, and CH, concentration in the surface layer

and bottom layer of the Bohai Sea in summer
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Fig. 3 Vertical distributions of CH, at some stations
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Fig. 4 CH, air-sea flux at all the stations in the Bohai Sea in summer

ARSI ERZ B KD HEE CHUWE-SXBREEFI TR 2 F. AFATEH, AFRBBRARZEN S
CH, AR 22 el 278 L VE R 4 (0. 41 ~470) pmol/(m?® « d) , Z 7R K, X 5K R B 58 & R AR B A9 0 i
At 2R NEM EAREYHELRE TEEENRANARERMIAHREBRAXFHEA R, AR
L ,CH R SAACHBRAMOEE X >TREMBEX>KEX., EZ2HE CH, G [ HE &/ TRZ
THAtEEMRE, LEFARE I FL AELH ~6 5. RIBPHEEHMELEE CHLWEZENE
H(3.6~9.3) X10°g,

3.2 HEEBARREEKS CHIREMEMELR

FEEERFER CHARE IR 3. WHTTAE W BRA-Bl s Ar 5 RF R JREH R CHIRE S 1
HEES PHET/PTRZWNILEFEMRE, REILRGMARERZ CHL WKL 772 3% 1
2RER L6 R AG . Mg CHMREZAE 3~ 15 nmol/L, b T B AR, ¥ i 7 i CHL,
W EEFE LT FE 2 A
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Table 2 CH, air-sea fluxes from the surface waters of different sea areas

oI, WAL e #E B H] B /pmol « (m? - d)? E L PN
LR 35 1995-07—1995-8 (260)*;(470)° [7]
Pulicat 3] 52 2000-12 (54)%;(280)° [26]
W0 EE X
Kin 35 2005-08 (55. 4452, 6)2;(108. 94103, 4)° [15]
g 40 2003-04 350 [27]
[EDR (SR 19 1995-07—1995-08 (5.02+4,59)® [28]
% 14 2001-03—2001-04 (0.81£0.50)%;(1.33£0.76)" [21]
b 117 1992-09 (2.16+1.99)= [4]
ERFER EEEE #4530  1993-07 (1.90)2 [29]
Je i 59 2006-08 (11.8+10. 2)#;(21. 1+16. 4)b [30]
K 29 2003-09 (20.9£54.8);(36.3£95. 7)P [11]
b8 3R (4 80 1995-07—1995-08 (32)2;(53)° [7]
?il%j;%f 5°S) 46 1993-01—1993-03 1. 2252, 0P [31]
- f:?fifw 5o 25°N) 6 2005-05—2006-06 2. 30 [32]
ﬁﬁfgi’wow%om HELEM 2005-03,2007-02 0.6%,1.0° [33]
o [ ARV R R X 14 1994-09—1994-10 1.42 [12]

T o T i A LM86 43X, b 27n A W2 205, Ao i 24 68 F A 23 5K

®3 HEEBERAM CILKREMBNE

Table 3 Concentrations and saturation degrees of dissolved CH,in the Chinese seawaters

FHEWE /nmol - L7! JR B /nmol » L1
e St AR/ % HURRE /% i 5% 3t
N FIgME W FIE

5.12~39.73 12.02+5.71
k 59 2006-08 30
AL 52 233.1~1679.7  515.2+231.5 / / [s0]

2.75~49.0 9.49+11.00
3 21 2003-09 11
G 148~2490 4874555 / / (11
2.80~22.0 7.944.7
It 22 / / 2008-08—2008-09 35
AL / 4264257 L35
3.37~11. 46 5.87+2.02 4. 38~47.77 9.55+8.17
oS 28 2008-08 A3
164~560 28899 212~2228 4484390
W/ R PR AR

3.3 RmEFHiEEE CLSHHERER

TSR I AR CHL AL T & B DR ZS , ¥R R 5~153 000 nmol/LB*, 55 CH, 7K A A
SR CIL R BRN . B RS, BEA B 80 %, F P YRR ETE 650 /2 m*/a
PAE Hh 3R 24 T RN R IE 338.5 12 m® /a2 S i M A I R CHL A9 320 , 38 U2
BB ET NP AR, T 2008-11—2009-12 4 A £E B T i B A E GO0 T 3= i CH. B E , A
ARl 5 RAEL R B4 29 km G #70 BH 8 £ 34. 2 km) 4bF1) 06 A9 20 3 B4R 1 . BV f CHL W

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

484 B M £ #£ B 28 &

PR A ZIE S,

45 600
Ceny
40 ATARHE RS
—A—F ‘/ 500
t
- 400 7,
i .
IR E
Z § 300
\%v
e 200
100

LN AN NS
Q%/\’Q%/XQQK/ Qg/ Q%/ “(B/ Q((\/ Q%/QQ%/QQQ/ QQ/QQQ/\'QQ/XQQ/X

R #
B 5 BT B VA AR P ok R N B R A O R I AR R A

Fig. 5 Annual variations of the dissolved methane concentrations at Kenli and the river discharge measured

at Station Lijin in the Yellow River

E AR CHORE R AR AT, A 1 AR 7 A&, 4 A&E,2008 4 11 J#1 2009 4
5 AU BB A — B BN WL ] CHL e AR LT B 8. 7~30. 7 nmol/L, P33 R 21. 0 nmol/L., &
5B BRABABQ A2 A)Sh, BFEK R CHL K BE Ccon ) MARTR B (F) BA 88— B 2 3
(ccn, =0.044F+4.71,7°=0.85,n=11), 1 f1 2 A ¥ CHIKREW R E ZZ VKB F M. Kb CH Y
VA R B IR BE B AR T TH T 1 IR R BRI L A T KR O A CIL W A R . TR
JEdugmg CH. B9 7™ Az 3%, IR SE ULAR ) A 7 A FORE BT BB 3 2009 47 7 A R AR CHL R 8w A9 R AL,
T34 T A CHLRAER [ 76 B WAV 5 R 31 R & MK B Rk CHL AT iR XT H =¥, 4 AH#
WAL FTHRRE, REEMEMENAREBHR L ARRERAEY 154 /s, HF 2 A, BKFHR6 A
W RN 174 m* /SR HE A . HIE# CH AW E BRIk, PHEsEmeR & mKIES 8mER CH,
e BE RO VR X AR T TEXT B HEAT R A H ORAE
AR5 i CHL v BEANF e A - 43 8 L A B B0 ) 3 i CIL B A B2 2. 22X 10° mol/a, B
FEWOKEFR P CHIRE SEFFAY B AHEER, BF BRY 2R CH 8 A, CHL A
R R R RRART o B R HE R _E Y ¥ 3 2 B s A0 O, R R B A D B 2 4F (1950—2004) - 9 fH 5 348, 023
X100, HAR R B N RITEY 6. 10 MU B EFRILH 3.5 7 . R BW WM, B E# CH,
We BELL R VLS AR B0 25 IR VT g CTL B VR BEV B O 16, 2~126. 2 nmol/L, 3 {H H (71. 6 36. 3)
nmol/ LM, B 1 4 45 %, [F] B 3L 4F R #0042 0 B /N, R0 B R0 g A 3ok it CHL 23 7 119 35 WA JlHK 7L
XA UE B RN B R . T AR 5 A A st R O 9 A CHL R R L B B R TR U YT R A X B I O AR
CH, M3 i A BB,
BT AN BB R B4 E 90 2 O WS EEB OMFE XM, & COD B Tlkigk
A T R K B AT 0 T 8 CTL B A3 AR 7 e — SE AR . TR IR Y EAT RO B SR 3R 90« J N ¥ TRl L &% 1 45
IKAE BT HEBUR K AR CTL K BE R 3% 317 ~421 nmol/L, TN 75 ¥ % CTL 9 3k BEVE Bl — M 5~
40 nmol/L™, 15 7K X B 5 ¥ % CHL (19 STBRIA B 26. 0X10° mol/a. FEHETS EL4% £ 13 1 I8 & HLH e ok
JER COD & 8 8 ZFAH5C , {5 K HE O THE R CHL AR BA T B . BER R IE 4k, KiEH
B i COD NGB EAN 14.0 77 t/a, REZ R ILHA COD AMEERLAH 19.8 J7 t/a™ . Wt dtiz
3B R P O R W R SR U A CHL W BE Y PR R E PT R S5 3Tl Ao 0 995 K HE R — B R R . A
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KERLBEETHA 24 ARBRAEHE O HEA NG KMEE T B 2008 FH . HEBFES
W R A B AR ORI I V5 e e N ™. KA1, 2008 4E 7 A B BB REBEAR A T M5 REKT,
St Hp g CH R E SR E A A —ER M,

CH. 7T A iy 40 B8 £ FH 72 & & 78 DL A9 i S D0 AR 9 i 7= A 3 3 2 U0 AR K 70 T S 4 17 1 22 I 2 08 K
Ha 05152 e A o A A A Y B 28 A8 AL 38 BB R (48 ~2 600) pmol/ (m?® « )T, H AR KR B b HR g T T AR
RADLRRE. W0,1995 4 g VE AL 2 VIR CH., A B JE & 4 (90. 5~271) pmol/(m* » d) ¥,2002
44 ARITO CH, TR BAGEE H (1. 91~2. 42) pmol/(m? « &) P9, RATHFNEE Z 85 KEEK
FEm CHORERRR TRE, RSB TR RN TEMBRER. W, EEZHER.JKZBKER
CH, ¥R EY A E 2SR, B IEA TR Bo4 35)KE CHLE IR H FE. 2000 4E UG
Z BB REKH BRI 142 t/a Ll b, Hh & K& CODMY , LMk ABIE 5 7E40 3 B h K B IS FEE
KEWEHRE, A RBEZN AU ERRKE I, HERABKNRERE, AR FTEVRGE
VY T2 Bo4 SE AR EE RESRETURY , =H EEE BB LTI =42 KE CH IR MEREZ.
REGERRJRZEKPEEWREN CHL B S RYBRRAE %.

AN RE B REWMEESA CHMER, FAAKEAE TBRE B4 R F &ENJEE CHOIRESEE
BB WA (c=0. 122 — 7. 16:+107. 37,74 =0. 665) , BFFEIE I 1B % 7= 4 A B AE g S B 5 -
BESFE 10 C,CH, A& EFEFH (2. 4£1. 0)mmol/(m* « HFY,

W — 2 E AT KR KB R, Z R E R R R, L R CHL 19 P22 R4 3 32 A
ZERRWEN, BHEHR, AREZEFIRE . £ TEEAF XBORRE TR Y MK B, 45 v 4 Kk 5
A HEH AR CHL R 7= A R4 7 , LA HERR s BT 90 A0 A 3 B v g B % T 2 Bk CHL BB AY BTk .

4 %5 %

DEEHERZEKEMR CHIKRESER TREAEZMEERRER, A CHRESTBRRER—,
AZESEFEEEREN CHIREREEME, A CHA®RIE, R IR T HEE X FEigE s CH .
HA CHKEREBHERZ B AELEME 04,

D EFENGR REWE K P CHL Y4010 B B2 R A UL R . AR 48 B W i CHL
R AN K AR R i B A B SRR M [ BT ) i B9 A CH R 228 1. 73X10° mol,

DEFEF LA WA CH Y ESWARES, B AN SE. REHSENVEAMAE B EREE CH M
BB N (3.6~9.3)X10%g,
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Study on Distributions and Flux of Methane Dissolved
in the Bohai Sea in Summer

LI Pei-pei, ZHANG Gui-ling, ZHAO Yu-chuan, LIU Su-mei

(Key Laboratory of Marine Chemistry Theory and Technology s Ministry of Educations College of Chemistry
and Chemical Engineering » Ocean University of China . Qingdao 266100, China)

Abstract: The survey was carried out in a large area of the Bohai Sea in the period from 26 August to 11

September 2008, Water samples were collected in the surface layer and bottom layer respectively at 28 sta-

tions and also in the intermediate layer at some stations to measure the dissolved methane (CH, for short)

concentration. It is shown in the results that saturation degree and concentration of CH, in the surface and

bottom layers vary in a large range. The highest value occurs in the area adjacent to Qinhuangdao, and it

means that the human activities have an effect on the sea area. All the CH, concentrations and saturation

degrees measured in the bottom layer are higher than those in the surface layer. The estimated CH, flux

between air and sea varies between (3. 14-1. 6) and (8.1£4.2) pmol/(m” » d). CH, is oversaturated in ei-

ther the surface layer or the bottom layer. Therefore the Bohai Sea is a source of net CH, to atmosphere,
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