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FEE. T 2015 4F 10 FXF =l i X 2 B 32 2K A o AR etk e 4B AT 700 5, 45 6 7K SOl B S R Rk Ak 2 ﬁ%ﬁ?ﬁﬁ,
XHAT i 2% 2 7K A Z AR 43 T (pCO, ) 123 8] A48 Ak Ko Wi (R 28 64T T RIS, IF A BB YL 40 B T /K- 5L T CO, 3l B REAIE.
SRR =2 X B A EE pCO, AT 18.75 ~296. 31 Pa Z[A]  #{H 4 (141. 06 £77. 51) Pa; Wi CO, Hﬁmﬁ;@%@{ﬁﬁ
(101. 1 +£78.0) mmol - (m’ +d) =", e 86% HYRAF s R I A KT CO, WIHHE. pCO, 5 DO Fl pH BFEFARN, 5 HCO; i
FEIEAHZE.  l T 1L DXORT B RN 7K g 457 B8 ) ) 4 SRR AE , T 3 A8 AT B o7 PP I 2 B pCO, 55 DO 1 pH AR ) A AH D R
B BRI RS 45 SR A VA A B 0k 22 XT3 CO, 30 HE BRI T B A AR S

K. CO, i ; WK CO, 47 KA T M IR ; —IREX

FESES. X14 XEFRIRAS: A XEHS . 0250-3301(2018)07-3134-08 DOI; 10. 13227/j. hjkx. 201711098

pCO, in the Main Rivers of the Three Gorges Reservoir and Its Inﬂuencmg
Factors P

-"'“

LUO Jia-chen'?, MAO Rong', LI Si-yue'™ i

(1. Chongging Institute of Green and Intelligent Technolo_gy Chinese Academy of Smenoes Chongqlng 400714, Chlna 2 Umversny
of Chinese Academy of Sciences, Beijing 100049, Chma) I \ i ..,-" i
Abstract: An extensive investigation on the main tributaries of the Three Gorges Reservoir” (TGR) region was conducted o augifmn
(Oct. 2015) with fovu@e@ on riverine COJ partial prP%%ure “ pCQ,Z) and its associated cotitrols. Wurigesdlts indicated that pCO;.inl the
main,fivers of the TGR region ranged from 18, 75 to 296, 3 P'a with a mean value of (141706 +77. 519 Pa in the autumn, which: ‘was”
much higher then the/ atmospherlc CO, concentrajlon, Therefore the studied rivers acted as an at*wosphenc CO, source’, and-the mean.-
CO, emission rateto.the atmosphere was estlmated ak( 1017 1 178 0) mmol-(m? d) }d The hlghé?t and lowest values were (131.9+
101. 8) and (70 3 +54.3) mmol-(m>-d) ! Tespe(tu-fpely pCO, in the main rivers of the TGR area was significantly related toZPO,
pH and bl( arbonate —Furthermore , the blogebehemlcal ptocess of within-river respirationfef organic catbon rather than photosynthesis
resultéd 1n. negatlve relatlonshlps between pCOy' and DO, or pH because of the high velocities and*“short residence time in these
mountainous rivet§ and stréams. Our results will help to dccurdtely develop the carbon budget for the rivers of the Three Gorges Region.

Key words CO flux; CO, partial pressure of river; water-gas interface flux; carbon cycle; Three Gorges Reservoir
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). M TDN | TDP &5 8 5% 9 o vie & 4 7, 00 00 34 i)
FZ /KR TDN Y{H K (3.56 £1.09) mg-L~", 8 i
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~0. 14 mg-L™" (KT HbF KR8 it 2542 B
KT 0.2 mg- L~ fpsE> 2.
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TA] L AR T DL HCO, SRy, LI [ T 37 ek
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Fig. 2 Distribution of environmental factors of surface water

in the main rivers of the Three Gorges Reservoir area
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*1 ZBRERMEEEARKEHELESH
Table 1

Physical and chemical parameters of the main rivers

in the Three Gorges Reservoir area in autumn

2 A FE SEEE (B + bRifE2)
K/ C 15.1~24.3 20.5+2.4
BHEE/ weq L~ 1920.0 ~4 160. 0 3 057. 85 +603. 99
pH 7.66 ~9.03 8.21 +0.31
pCO,/Pa 18.75 ~296. 31 141.06 +77. 51
CO%~ /pmol -L7! 28.60 ~617.90 161. 44 £124. 17
EC/pS-em ™! 208.9 ~628.0 348.1+90.9
DO/mg-L"! 7.25 ~14.21 9.07 +1.50
DOC/mg-L"! 6.02 ~41.55 12.84 +7.61
TDN/mg-L "' 1.46 ~5.30 3.56 £1.09
TDP/mg-L~! 0.01 ~0. 14 0.04 +0. 03

KIEPEE(N) | B (P) TR KLU Sy
ARFIESZ BRI 3 SR IR R A 29, 025 | R i
itk CO, WAL AN R 22— dE 2 o]
A1, 2015 4F 10 A =k 7 X 32 2E90] 3 6 )2 7K 4k TDN
VR BESAIFITE 1. 46 ~5.30 mg-L ™' Z[]; /KK TDP ¥
JEVEREJ 0.01 ~0.14 mg-L~", SE3{EH N (0.04 =
0.03)mg-L~". TN: TP fy Bt fik L2 {E 89, i’%@%féﬁ
E{T{Jlbifﬁﬁﬂigx/ﬁ% iﬁfﬂﬁﬁﬁﬂ?ﬂ Hﬁ? @EE‘:F
Eaz%imﬁﬁix‘%ﬂﬁoﬁﬂ;ﬁ&*&ﬁﬂﬁﬂﬂi%é‘ﬁgﬁ
~5pgil )4 IMMZIS%?WMQW@?%?E
CIRbY -3 ef‘

0,2 GO, F=He 1t 7 5 5 Y i’z’ﬂlﬂ’]ﬁ%%
F%,%ﬂﬁmlcﬂﬁﬂﬁﬁimm%%&ﬁMA%EKMvP
Eﬁ/\%ﬁ DO HelE K |
1@%%,‘%%9& 2.5 2 R I K ]
Wi DOEIME M (9.07 £1.50) mg-L~". DOC F % &
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TR ], =i 22 X 2 IR A DOC ek (12. 83 +

6.73)mg-L~". DOC ¥ & ) i KAH HH AR & IR,
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2.2 FURFEIX EZERE pCO, /3 il =

e X T2 ] Ak R R 2 KA pCOo, AT
18.75 ~296. 31 Pa Z [a], #{H } (141.06 + 77.51)
Pa(# 1). /KIK pCO, WA Ak B Tk & b
BIURK AN HILA =2 180 (14 7 AL B | S48 7 i Sel ik 796 245
AR EEFEAR. BEITIA KR pCO, SRRl
ALY A S K AR B RS CO, AR A5 i
PRI, pH, DO ZKHR X %5 P R 3L )
KR pCO, 4370, AR EN pCO, SHEEHF
[ Pearson A 54 73 AT ¢ HH ( *= 2), REKIE pCO,
SRR CO, A7 1R 235 TEAH G, I 2B K
PRI IRPE CO,-5 pH R DO 2 B MR R, 1t
PRI LG T e phy T 2K A A A DL o VP i
BB FER A 72 COY HETTIRE pH AX #8515
Cole 251 (RFFLLESRANML, (IR, Ak 1R EA FE TN
FETRT AL 5 4 C'oz,lﬁlﬁﬁﬁi 0, , 45 SV (€05 +
H,0 =HCO; +H* YR H e I 1)
i pH ﬂ‘m TEU\TEZT: ﬂleE?l:jZ%{—I(mﬂ/] ”PUH‘]’
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P2, [R) Bl 2 4 15 3 5 4 A pCo, Ay 32 8
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F2 ZIEEREZEMNR pCO, FMEEZE (Pearson) 185 R

Table 2 Pearson correlation coefficients between key parameters and pCO, of the major rivers in the Three Gorges Reservoir area

pCO, DOC HCO; co%- CO, pH T DO EC ORP it ik TDN TDP
pCO, 1
DOC 0.22 1
HCO; 0.46* -0.15 1
Co%- -0.72* -0.20 -0.23 1
€O, 0.99™ 0.19 0.48* -0.73™ 1
pH -0.89™ -0.27 -0.34*  0.93"™ -0.89" 1
T -0.16 0.31  -0.20 0.20  -0.26 0.16 1
DO —0.64* -0.18 -0.20 0.78* -0.65** 0.70™ 0.17 1
EC 0.19 -0.28 0.51* 0.12 0.18  -0.05 0.05 0.21 1
ORP -0.26 0.08 -0.07 0.11  -0.27 0.15 0.16 0.22 0.26 1
i -0.18 -0.03 -0.23 -0.10 -0.18 -0.01 -0.10 0.00 -0.29 -0.29 1
TDN 0.30 -0.27 0.32 -0.15 0.31 -0.19 -0.12 -0.29 0.37 -0.17 -0.13 1
TDP 0.10 0.11  -0.27 0.10 0.06 -0.01 0.32 0.11 -0.11 -0.24 -0.19  0.09 1

1) # # FIRFE 0. 01 K (RU) = 25 AH 5

# FIRTE 0. 05 7K (AU L= AR
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Table 3 Load and variance contribution rate of the

influencing factors by PCA

izt PCl1 PC2 PC3 PC4
DOC -0.34 -0.40 0. 50 0.35
HCO; 0.02 0.79 -0.16 0.01
(ofor 0.93 0.11 0.12 -0.02
€O, -0.89 0.27 0.03 -0.16
pH 0. 96 -0.05 -0.01 0.02
T 0. 20 -0.07 0.73 0.16
DO 0.85 0.11 0.10 0.12
EC 0.05 0.86 -0.01 0.16
ORP 0.15 0.18 0.09 0.84
it 0.05 -0.53  -0.46 -0.23
TDN -0.23 0.57 -0.04 -0.46
TDP 0.05 -0.03 0.74  —0-51
7 2T % 29.43 18.98 1342 e 12.04
By 22 TR/ B 29,43 48. 41
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Table 4 CO, areal flux in various rivers of the world
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Fig. 3 Carbon dioxide flux calculated using different k values

ik

in the main rivers of the Three Gorges Reservoir area
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