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SYHT. SRFITIZS P AL 25 A M R R AV B R R 2K K €O, 5 CH, 143 FE DL KoK - 5L T 1Y) 38 4638 L, 9T 40 B 8
Bt HHZ BB A G, DR R, VL T iiFRIZKIE p(CO, ) FHIME N 2724.84+477.18 patm, FJZ K&K p(CH,) F
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CO, and CH, flux across water-air interface in summer in the downstream of Jinsha Riv-
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Abstract: Rivers connect continent and ocean, the two major carbon pools, which play an important role in global carbon cycling.
Jinsha River is the upstream of Yangtze River and significantly influences carbon cycle and chemical weathering in the watershed.
Water-air CO, and CH, fluxes were measured from August 8 to 18, 2015 in the downstream of Jinsha River. The study used the
headspace equilibrium method and thin boundary layer method to estimate p( CO, ) and p(CH, ) in surface water and exchange flu-
xes between water and air. Results showed that in summer p(CO,) and CO, fluxes were 2724.84+477.18 patm and 2.24+0.50
mmol/(m? - h) , respectively, the p(CH,) and CH, fluxes were 59.96+6.74 patm and 0.000163+0.00009 mmol/(m? - h),
and the trend of differential pressure was consistent with flux. p( CO,) has significant positive correlation with dissolved inorganic
carbon and total alkalinity. p( CH, ) has significant positive correlation with water temperature and chlorophyll-a. Air-water CO, flu-
xes was mainly impacted by p(CO, ), dissolved inorganic carbon and total alkalinity. CH, fluxes was significantly impacted by
p(CH,) and wind speed. Impacts from other environmental factors such as nutrients were not obvious, and more studies shall be

conducted to elucidate the variance of flux and its controlling factors. The air-water CH, fluxes of Jinsha River was low, and the air-
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water CO, fluxes was in medium level, comparing to other major rivers in the world.
Keywords: Jinsha River; CO,; CH,; water-air flux; headspace equilibrium method; thin boundary layer method;

environmental factors
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AL 1 G C, 3 A HLER 40% | JCHLER 60% "' 5 55— Jy ThIT0T 98 4 7K — A5 T 1) K SRR I €O,
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R, 7 = A I T ) R A A i A M I v A R R A O 1 AR Y | TR TR A v N R R T
ST A RORAG SR D LR B SIS S AR S A T A I W Hp e R R . A DR AR
HRAfE 23 SRR PSR YR BE B 2535 F Fick A8 AR FEM it , ST W A G v 1 e B R A% B 2R R i
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S VTR L B, 3 28 2 5 8 IR PG A0 11 V6 e L b, 3890 10 ) 1) 235 b 78 i 0 1) ‘B T 4 IR VT Ay
1k, 4K 2326 km, FRIREI 47.3%10* km®. /K-S P HE SRS B 32 30 RGH R EE SR 52, BT e
TR AR AR I I B S DA 2. 7% K SRS PR iz PSS TR A B30k W I K — S ST %5 <4 ( €O, (CH, ) 283t
Wi, FH I IERTRE Z R AT A RE. A SO A U R W BRI X 4, BB AL % T B
2015 4F 8 J I & VUL F AT B M, kA% R 2K CO, 5 CH, 43 1R B 4% FR IR S0 S 9 kL, )
FH i ARG S K-S AT CO,'5 CH, AYASH il &5t , )25 AT 17 3R B8 it 543 R S 1 i A
PE. MHT, VPV IEAE B AR RS R K R, B R ORI | 1 R UK AL R K R S A i
1T, AT BRAGER T RENS & A AR Ak SO0 4 V0 VT T 3 J8UB T Ak - SR M 9, %48 78 i i sk v o
RS A AR b AT A R L
1 Rt 5 A%

1.1 FREE

SVVT R e, BRI 28 2 B, K 240 768 km, 7522 719 m, IR/ A B BERAETH 22 1T 2 B A A i s
A, RS ) LA T B A L) b AT A K Bk 24 900 ~
1300 mm , AR AR FIR A 500 ~ 900 mm , 45 H1] 2 R 3t 1L i [X.
ERFKE A 1500 mm DAL RIS 1200~ 1400 mm. %
L= N AN B2 O /g 1 1 e e L <
P A ARG B 45, 2015 4£ 8 H 8— 18 HilY
TR FH 224 /MR AR KRR, S U0 T 300 388 R 4R YT BB IR K 3 T
S, TR K RRE B SR B R 3 R TR T T O SR EE. SRR
], R R KA B S i AR An. & VTR IR AR R
BEILE 1, B R S HAACRAR I R W36 1 HB L B 4% )
SRR SR B R DL I 2.

S 1.2 K-SR EBRESEEN A %
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J i, — PO A A~ UM, 53—y DU -
1 ST PR A A S TR (TBL) £ 50 555 4. 10 45 -
Fig. | Sketch of the sampling sites S AT I K P AR 1 5 2

in the downstream of Jinsha River
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i = Tab.1 The characteristics of sampling spots
KRBT . 2 B R A VTR R 2, RS2 in the downstream of Jinsha River

[F0) P s | LA B M B A 2 2, AN A
FEETFIETE. BOARMTFE R AT - 45 15 TBLL 4

R ST 4 U VLT WK - AR T R = AR T M WEF  26°35.511'N,101°31.857'E 10:00
W TefrE 25°57.729'N,101°52.894'E 14 :00

BOF 26°17.590'N,102°22.912'E 11:00
1.3 MZ= FEEFREE

b/ 26°31.251'N,103°03.132'E 13:
THUZ VA 1 T S 7 A KR ) B s 1 < WL 203L2NN 10370513 2o
N PINEERE AR T 28°14.594'N,103°36.370'E 16:00

A1 % B I i v R B S K A N R MEW 28°39.347'N,103°50.405'E  10:00
BSOS SRS RIR B IR B A, s s R B4 PE  28°37.614'N,104°19.174'E 14:00
PR A e B T A5 3 S A K AR SR B - 28°48.933'N,104°48.072'E 14:00
JEN HAHE A,

SRR LAY SRAE ]

2 GUPTLT IR T (a) FEEIIE (b) RAE R IR IR A
Fig.2 Photoes of the sampling sitess of Shaonvping(a) and Geledu(b) of the downstream of Jinsha River
Do+ Ko + (H878) Lot~ P

p(Gas) = - (1)
L

i, p(Gas) AEEMAEE ARSI (patm) 5 poa B pona 209008 P45 1158 P9 _E D7 28 S0 £ 0 A< 4R 40
(patm) ;HS/S NN SR G KRR ; V, SR EE R BT (mol/L) 5 Ko BT K i 237 51 9 SR A B
RE ity S BRI ALK 2% P Xk 107 B 45 S0 AP 9 A B (mol/ (L + atm) ), AN [) UM ) 3 B mT i i 1 X
i_l_%:[lS—lé] .

100 T,
InK,(CO,) = = 58.0931 +90.5069 -~ + 22.204 In| - | +

K (2)
T Ty?
5| 0.027766 - 0.02588 —- + 0.0050578 —
100 100
155.5756 T, T,
InK,(CH,) =- 115.6477 + +65.2553 In| —~ | - 6.1698 —-
nK,(CH, ) 5.6 7100 5.2553 n(lOOj 6.1698 (3)

K, T AR L RHRE (K) 55 AERE (ng/L) , TEIRK RECHZE T R 0% F CH R0, FaXS B 45 5
e L 2% 1000 g/1./18.0 g/mol {8 Al 30, mol/ (L - atm ) AL,
Ho v, ATl PR TR s,

101.325
V, = 1x0.082057 x (273.15 +T)

(4)
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A, TORRAERT KR (°C) 3p RRAE YRR ST (kPa) .
14 K-SR HBEEHERE

K-SR T FEZ LT LA RR BN« 1) RIZ TR 73 5 2) SMAA% B 2 8, i<
PG RO AZ R K R B A5 B R 52 . AR Fick 8 A, X IR KK IR, 7K =080 SR 22 3 o
CIEARERR SR W) mT 2 (5) TSR AR

Flux = k (C,,.. —C.) (5)
A, Flux FIRESMAR(CO, .CH) ¥ HGEFE (mmol/ (m® « h)) ;b NI RZE (em/h) 5 C,,. W AMTEK
FVR BE (mmol/L) 5 €, BRI B B 77 KA = SR AR B (mmol /L)

X TAZH A ke WA, BRTIE Y 2 SR S5 )2 v SR A A ( TBL) AR I SR AL (SRM) . TBL
PR ABE SR A% 2 F /K SR IR 38320 5 SR 4 (8 7K — S5 T A 9 2 5 b MR T 0 A T A 5
SRM AR s i 7K T e i3 T B K T 2, BB B g ToK B sh A2 . H AT RS X &, &
B e 4 K ZHCR A 1989 4F Jihne B 2 H BHA 5 AR

ko=t () (6)
Y gy A/ TALHL (SFo ) SRR SEH R EL (em/h) 5 5 JECRAE sl A2 45 Ja T 2 A a7 A K v il ) P DX T i
ABRGER I TR KA RIS A, FOP COLHM Cole S57E 1998 SFAL MR A ™

koo = 2.07 + 0.215U,) (7)
CH, %] Macintyre 5857 250 A2 .
koo = 0.45U3" (8)
Se } 1°CTF CO, CH, Y Schmidt #%0, %IRRT & , AT T kA7 2,
Sc¢(CO,) = 1911.1 — 118.11¢ + 3.4527¢* — 0.04132¢° (9)
Sc(CH,) = 1897.8 — 114.28; + 3.2902:> - 0.03906¢ (10)
U /KT _EJ5 10 m AR A JRGE (m/s ) . 38 5 B0 W I I A5 i 7k ik B0 IRGeE 0, vl R sRalE A7 e g
U, = 1.22U, (11)

WS 3 4 TR 2 SARTE K P 2 FE 3R LA S ) 2R 850, A T LA B3R 2= SR AE KR AR €. TR

AR R,
Cruee = Ky - p(Gas) (12)

A, Ko A R R B, BRI E (mol/ (1L + atm) ) ;p( Gas) A5 B/ T BRI (patm) .
1.5 RESSHA X

IKFE PR T BORE 28 R AR, B A UL 0.5 m AbMFRJZ K THZS U ToRK AR, A BOIRAS 17 %5 3,
SRAE B KBRS TS R IR AR AT s pH B3R SRR YST B4 BB I 5 I R AURok B 35l
BFERE T BIZI E ; 583 (TA) SR HACH 72 &) 19 2 i 0 8 AR HE R IR VS W I 7 o (S 1.25
pl) s G EVEHARGRE R A LI-COR190SA St H 37 M % ; K BH 48 5958 B ok B BRBE 115 7K IR SO 4R
(DO) ¥e 2R 1 YSIProODO ¥+ fiff S8 A 2 CR§BE 4337124 0.1°C ,0.01 mg/L) B E ; 1 4% K a( Chl.a) WREEF
FHPAERAE U 66 RE 15 5 W e A0 ( DTN B it G MR ( DIC) 6% . /K FE s 450°CHET 4 h 19 Whatman
GF/F BEBELF 4848, FH 5 TOC-V BRI 3 HT 3 BRI 52 07 5 Vs fee vk Al ( DT ) ¥ J3E SR T ok P
AL RETHENE s KT p(CO,) 5 p(CH,) M 5 ) R AL KR R TS AR L 577,38
THEEHEAS 7820A SAHCIEAL , R FH T2 AT SR s 6T & 008, ARE /NS 4 I 7 R K T 1
WHXE (U,) KR 0.1 m/s) |, FFARIEZN (1) He8 slK i B 757 10 m AR B KUE (U, m/s) KR 5
Schmidt %40 4 T RAHM €, , SVTLFHEZAR M JR i A EHRZ RN, S5 A k%
A58 X BT A SR AT RIS, AR S BOR CO, 3 390.5 mg/ L, CH, 39K BE 1.803 mg/L( B4
e H IPCC B RPN ) . EPAMIN A7 SR TR RS B S AR A IE R e, AR A4S T S i 37 A i
LA 3.
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DT M Pfinal™ Pinitial
Tz P A P Koquton(HS/S) 4
/K Hp(CO,) p(Gas) = < m

l sample
TBLY‘J&TﬁﬁCOZ'ﬁ%:sz:kfoZ (pcozw‘““ - )

AR E

0.67
kmf%{%ﬂ ok SRR
- C

|
f

kggp=2.07+0.215U, Se(CO,)=1911.1-118.117+3.45277—0.041327

RGEME , B
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Fig.3 The process of model calculated method ( the headspace equilibrium)

1.6 #IELEFE

ARG I ST B 55 BT A B3 4 3 A SPSSO B Origin® #4745 3140 Hr , SR FHl Spearman A543
HiXs p(CO,) \p(CH,) .CO,3H & CH, i i S £ B F5 45 (pH \TA DO 7K Chl.a \DIC 45 ) #E47 [IVH 5347, 5
HA SR ) 28 A b P 2R M AR S 1

2 BZREHM

2.1 MEERFHETH
2.1.1 KB 5 pH 201548 H , & VPIT Rl /KRR s AN K AR L B e A AR 5, o 21.7°C e
TEL PR S SRR 5, 23.6°C. & VPIT T il RIZ KR pH BT AR 20 A RRAE KB S5 /K IR — 3, AT AR AN
8.08 M5 I JEFE 1N 8.34 mg/L( &l 4a).
2.1.2TA 5 Chla & 20154 8 H , & VPVL T IFRIZKMAT Chl.a M BETEHR 20 FPAF SURIIRE 25 1 ORI VT ¢
15,53 3k 4.56 A1 4.12 mg/L, ST RR e ¥ S5 43 S 1) SRAVUK H 38 55 08 % 0B /K P, 3l 1) 401G B ) 221X
JERE, HoR IR PR A A e 22 LR BRI 2 TR, T X AR R AR st Chl.a W BE RS , 3531 2.2 mg/L,
M HA 57 Y Chl.a ¥ EERHMIE , X AT RER N &V TK IR &, SV K, AF TRy i A K. i TA TG
W AR PR R VR RS> KB 24 (& 4b).
2.1.3 DTN 5 DTP & JE 2015 4F 8 A, & VML T IiFRIZ KM DTP ¥R B 4L (R B AIG, Hoh e o MR I H %
FERE ST PE X, TR AR ) A K RE B (I Chla) , SRS A BRI FE4), BRI UL DTP ¥ B2 AR X HoAth &5 47 42K, DTN
e RE ) TG A i AR AL AR W AR RO 24 (& de).
2.1.4 D0 5 DIC 3K B 2015 4 8 A, & WL TUFRZ KK DO WRIE TR /A0 R EOH 2, TTH B A b AL,
DIC ¥ JE7ERE LEP AR 8, i85 54.43 mg/L, FAT s REGH 2, oA B AR b LA (& 4d) .
2.2 RE p(CO,) 5 p(CH,) k-SSR miEE

2015 4F 8 H , & UL N IFRIZ/KE p(CH, ) VR KB Y, JCHH AR (bt s , HRA AR, s (i
IRAEMET A5 (63.07 patm) , de fIGAE B I8 15 V8 A 05 (49.80 patm) |, F-3I{E N 59.96+6.74 patm. 1
p(CO,) TCH AR L MU A, 70 4% BL B 538 725 MR B Lo B A% A5 A X 48, o v HE BT A B S
(3433.10 patm) , 3RARH IAEZE T FE 5(2070.91 patm) |, F34(E N 2724.84£477.18 patm (B 5a). K- F M
CH, 38 54> Jg 1R AR, 28 0 g 0 A ARAE | S 345{84 0.000163+0.00009 mmol/ (m? « h) , Z84ki#a# 5 p(CH,) —
. AT TBL BALEAR S CH, il & R KR SR, A% RS 80X — CH, ZZEMY 8O, 1T
it TS AR/, K-S LT CO, 3 4 IR, FR B “ IR BFUARHE , SE4{E 2 2.24+0.50 mmol/ (m® - h) ,
AR HEHAIEAR G p(CO,) —F(F 5b).
2.3 REKH p(CO,) .p(CH,) #1 CO, 5 CH, BEE EMERFE FRIHX S

KA Spearman AR M 4 VT R I3 2 KR p(CO,) .p(CH,) .CO,i# & CH, 5 A MR
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Fig.4 Variation of streamwise of environment factors in the water of the downstream of Jinsha River
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A K BE, A A F CH, ™= E. CH i S
p(CH,) XU E S IEMISE, p(CH, ) #K, CH, i
Ry | [ IR XU AT BB IR 2 K R e 8, A

32 CO, .CH, 4% 38 2 5 %55 1 B A 404
Tab.2 Correlations between p(CO,) ,p(CH,) ,

CH, 03 #CGE FEH K. CO, 308 it 5p(C0, ) | CO, flux,CH, flux and environment factors
DIC Bt J3 FRGH ¥ 5% 35 TE ARG BT 0L, CO, 97 #REERF p(CO,)  p(CHy)  COLiHE  CH, ik
Eﬁiﬁ%‘% P(C()z),ﬁ}%% DIC \ﬁf&g?ﬁ”ﬁl,nlc \W R _ _ _ 0.736 *
BEB R, p(CO, ) B, [RIIF CO, 9 i A B R ki - 0.873 ** - -
(F£2). TA 0.905 ** — 0.855 —
2.4 itit Chla — 0.730* — —

— AR R CH, EZUE T I R Dic 0.833° - 0.8527 -

p(CO,) 1 - 0.993 ** -

YR AR E CH KA, 25 B TT K&
TR P A BB TR OB R, B
Yre A %K R CH, 19 57 ik 0T fe s Ik, B9 & R EMI MR « FoR MK, Sig. <0.05; #+ FoRik
B ST F IR CH IR T T TS <001

CH, M7= A ARARS , VI i NG shE/b B A S VLI SC i b BT & CH, Mk B 31K, R Z KAk
CH,FHJIRIEHy 86.3728.76 nmol/L, i JEAKZE KT L UiF R JZ KK CH, P23 90.3+53.6 nmol/L ™",
FE AR ST AL TR i CHL P B0l 8P 34(E R 3.912+2.16 wmol/ (m® « d) , /K- A i 3¢ 4 i &2 45
/N IR e 5 I 6 7 TR RITIE FH A 2 56, R S — 20 20 SRS RN 58 3 T k.

3 AR R 2K CH, M FEAN CH, 38 1 LUK p(CO,) Je CO, i i
Tab.3 The ¢(CH,) and CH, flux, p(CO,) and CO, flux in the surface water of the world rivers

p(CHy) — 1 — 0.833*

- ¢(CH,)/ CH,# &/ - p(CO,)/ CO, il H/
(nmol/L) (wmol/(m? + d)) patm (mmol/(m? « h) )

Weaer ]3] 830~ 8490 — Amazonian 7] 32 4350+1900 5.61~10.18
Yaquina ][ %] 276~ 1730 193.8~4437.5 Hudson {7 13! 1014 0.67~1.50
Mckenzie!**] 5~79 75~225 vy 128 790~ 1600 0.82
Willamette 155~298 343.8~2250.0 K271 860~ 1600 0.74
K34l 51~604 37.3~1125.3 S 135 679 ~9475 —
EVPTLT W (ARWF5T)  86.37+8.76 3.912+2.160 VLT (ARRFIE) 2724.84+477.18 2.24+0.50

L4 K ZHO R R B CO, AT AR A, p( €O, ) FEAREE 2000~ 8000 patm 2 i), — 863l [X 37 3 K AR
p(CO,) HEEIE 10000 patm P17 SE4Esk | H A — 25 F KK p(CO,) BRI, AR 3k p 4
S8 R ] KT R T RIS, Bk R T 3K p(CO,) 4 790~ 1600 patm, T K VT -7k (424
p(CO,) K 860~ 1600 patm. 5T 4 VPVL R IERIZ KA p(CO,) F-HIME Ny 2724.842477.18 patm, T 5 [ FH
A3 AR L, 40 Amazonian ¥ 7?1 Hudson 3] P 4 ¥PVT R iE p( CO, ) 78 T A 32500 i v @ vh 25 K. 47
VLK -5 5 CO, ¥ BOE PN 2.24£0.50 pmol/(m® « h) , 5 AR 37 AH ., W1 Amazonian i)
Hudson [ B3] | J& T 7K, DRI A S KRIAT 3L A4 4 VDT 6 3 €O, Bt OB 93 3 K.

S VST W Al A DU AR K L A R VR U K L U B T 2014 AR IE R, FUESREOK FL K T
2020 AF4 ™ T 2 K L KT 2021 AR 4%, KLl R KRB E K, BT BE S 3 £ VL B4
FOBRAGER , TOKT 4 VYT I P Tl 28 SR B W 52, 045 T M2 Sk b sl 28 15 9 2 SR A HE BRI
Xt b — A48 7R T WA S A ELA T S BRI S B, VR Y K 3l BT (38 1 ) R X
FRIAR R LA R 18] 2R 30K e sl 3R B R Lo BE A p (€O, ) 5 p(CH, ) X TEG | 26 BH 1) 5% 300 5 932 4% 90 7 e o 7
G FEROKE R CO,5 CH {0 CO,5 CH, 1438 w2 AH X Ho A 507 I % A B 0 38 K AR IR A 2% 14
FHENT 7K R 3k N i Y 2 A AR FH A T
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3 &it
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