20 8 Vol. 20 No. 8
2011 8 Resources and Environment in the Yangtze Basin Aug. 2011
1,2 1% 2 1
b b o o
(1. s 4430025 2. 400045)
: 2009 9 ~2010 4
s CO,
. CO, . CO,
, . CO, o
CO, s
: P94 A :1004-8227(2011)08-0976-07
s CO, ,
, 2 000~8 000 patm, pCO,
. 10 000 patm o .
[7.8]
b b o
s - (DOC)
, CO, , ,
S , DOC CO, .
,CO, .0, . ,
CO, , CO;, , pCO;,
. — 3 [9] 3
, CO, ,HCO, .DIC,TOC C
, CO, .
Y Al 1
pCOQ : ’ 1.1
CO, [2=4,
pC()Z (s H ’ ° )
:2010-09-03; :2010-11-10
973 “ ”(2010CB955900) 5
“ 7(0707435)
(1970~ ), y y . E-mail: ran jingjiang@ctgpc. com. cn

* E-mail:lin chuxue@ctgpc. com. cn



977

km?,

O LFHHE
& R

R 5 276 , 45 s
182 kmo ’ H 1812 2 t/kmz;
C D, N 2
AT -
S 1 5
R biko s 37E omm
<2 : By 5 =
1 £ ° .
B HLpi &
VI , B A
; !
o '.
. Iy
I B L e *
1ider o N~ o et
. e
e f &
S~ W e 4
g SRR 5
® EEHE
o WM
1
Fig. 1 Geographic Locations of Xiao Jiang River in the Yangtze River Basin

Dz,

AMLFE

yifule) NP
% QAT (ZHIEIR)

Fig. 2 Monitoring Distribution in Backwater Zone

1.2

of Xiao Jiang River Basin

180.00
Z 170.00
= 160.00
2 150,00
% 140.00

130.00

3

2009-09-11 +
2009-09-

’e]
(]

2
1-11 |
1-25 |

009-

00
2009-
2009-

' Ly
—_ Wi o i —
— N — NN — ™
g B e Qe 5N
ey = NN S
TIISESSSes
2gsssss=2¢<2
o000 C S Do
Lo I o U o B o Y o B o B o BN o B o B o |

2009-09~2010-04

Fig. 3 Variation Trend of Water Lever in the Three

Gorges Reservoir in Sept. 2009~ Apr. 2010

1.3
2009

o

.pH

pCO,

2.1

9 ~2010 4 R

YSI63 pH/

. ; YSIProODO
H a ( Chla)

; HACH
pH. 0
CO,
(60

CO,



978 20
L1l | - ca(H) a (HCO,; ) H"
HCO, ; (9 (10) . T
CO,M CO, . .
; a(H ) =100 €D
pCO, , «(HCO, )=[HCO, ]x10 %> (10)
a , I:O.SX([K+]+[Caz+]><4+[Na+]+
, [Mg®" ] X4+[Cl- ]J+[SO,* ] x4+
. [NO, J+[HCO; 7,/1000000
2.3
. a \ 2009 9
. CO, . 2010 4 . . . 4
CO, . . 4
° a
; 3
. CO,
. pH (D9 10 CO, ;
. H" ,OH" CO, .
0, Co, . ;10 2 ., CO,
pH . 3.4 )
CO, . CO, 3
pH , . 3 CO,
pCO, 0
2.2 (pCO;) 2 . ,
(DIC)  CO,, H,CO; .
HCO,~ CO,*" . 10 m . (
pH. . ) CO,
HCO, .pH, . .
CO, C (L~ ), 3 9 CO,
CO, e , 10 2 CO,
CO,+ H,0« -~ H,CO,* « . H" + HCO, . .
2H" +CO,* (D (4) 3 . CO,
Ko, =[H.CO,* 1/[ pCO. ] (2 , 3.4 ,
K,=[H"]J[HCO, 1/[H,CO,*] 3
K,=[H"J[HCO, J]/[HCO, ] 4 .
Ki , . . . pCO;
: , ,3~4 pCO,
pKeo, =—7X107T*+0.016T+1. 11 (5) 3 9
pK,=1.1X10 'T*—0.012T+6.58 (6) pCO; > 8
PK,=9X10°T?—0.0137T+10. 62 (D pCO, 72 7 patm,
. pCO, \ pCO, (387 patm, IPCC,2009),
. H,CO,*] «(H") « o(HCO, ) 8 CO, .
»CO, _L ZKm; 1_ Koo, <K, 2 () . ’ 0



979

0 1000 20003

000 4 000 5000 6 000 7 000

0 |

O
|

A (m)

2
o
1

500 2000 25003000 3500

9~10H

4000 4

5005 000

1
0 |

4000 5000 6000

0 1000 2000 3000
—

UIOUO 2000 3000 4000 5000 6000
- — e
5_
10

15+

i o 11H
204 = 12H
7 11~12
30-

0 200 400 600 800 10001200 1400

I 1 % T 7 =7 T T

2

000 4

0 — ]
5] 5]
10 10
15 15]

r\zn: 20

E 25] E 5]
35] 35
40 40
45 45
50 50
55 55
01000 1500 2000 2500 3000 35004000

v T i T v T T T ¥ 1
5] 1
10 Sj
15 104
20 J

E 25—_ ~ 154

] g

%304 20
35 2
40 o 1H 25+
45] = 2H 4

i 304
50 i
gl 1~2H8
55 35
#a

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved.

1 000 20003
03

200 400 600
7 g T y T

000 50006 000 7000 8 000
) T 3 1

T T T v T1_X

o114
=128
11~12H
1 000

800 1200 1400
—— T

—CI—}F_[
Y

34f

http://www.cnki.net



980 20

0 1000 2000 3000 4000 5000 6000 7000 1000 1500 2000 2500 3000 3500 4000
T 7 T = T 0 T T 3 T

0_ G_ — T T QL &7 T+ 1
5 5
il 10]
. 15]
15+ ]
- 20_
20 E
= - g 254
:7;_ " =
"3 " 30
30~ S J
sl -0 9H ™ 40.] 0118
27 =107 1 = 124
40 45+
45 50
o] 9~10H 55 11~12H
55: 60 -
. 1600 1800 2000 2200 2400 2600 28003 000 600 800 1000 1200 1400 1600 1800 2000
L T LEu] R T R D | T T 1 v 1 ¥ 1 © 1 3¢ Ly |
5] 1
10 5
15 ]
1 10
20
B2 ~ 15
= 304 £
:'5$ A ~
%:bt E‘i(‘,.ZD_
40+ o 1A X ]
45+ =2/ 25+
50 ]
55 304 -+ 3H
] = 4H
60- 35-
AT
05(1.0 1000 1500 2000 2500 3000 3500 4000 0100012001400 1600 1800 2000 2200 2400
1 & I & == T == T R 2 T 1 1
5_- 54
il 10
- 15]
15 ]
] 20
20 ~
! = 25+
£ 25+ > a0
Lol 304
-y %
;%_J(]_ 354
% 35 pas - ™ 403 il
=1 = 10H i =+ 12H
40 454
454 50
5id 9~10 55 11~12
A 60
55-
—_— = = = = MR g R W
N o0 S [ - [=2) e S W o oc (=1
Gluoolzoomo{) 1600 1800 2000 2200 2400 2 =222 822 =28 § s 8 =
v T T T L] ¥ LN S | T T T T v J T
5] 1
10 5
15] 1
1 10+
20
27 ~ 154
&30__ g |
%35—_ e 20
40 2
45+ o014 25
50 - 2f] -
55.] 30 o 3H
=== A & 4H
60 I~2H 354 345
o
4 ( ; patm)
‘u

Fig.4 CO, Separate Pressure Changes Ever Month in the Main Region of Xiao Jiang River Backwater Zone(abscissa unit: patm)



8 ; 981
CO,, 10 12 )
pCO, CO, , 10.11 :
o ’ pCOz
3.4 : [1] L
[Jl. ,2010,19(3):
' | 323~327.
’ pCO:; ’ [2] . . CO,
C()Z ’ ’ CO» [J. ,2003,23(5) :581.
»3.4 [3] ) ,
155 m , [13. ,2008,27:1 193
, , ~1199.
(4] . , ;o .
’ P(CO2) (. ,2007,28(18):2 674~
’ 2 681.
’ ’ [5] . pCO,
pCO, , [D]. ,2007.
. [6] RICHEY J E. .MELACK J] M,AUFDENKAMPE A K,et al.
1 Outgassing from Amazonian rivers and wetlands as a large
tropical source of atmospheric CO,[J]. Nature,2002,416:617
’ ~620.
CO; ; [7] FRANKIGNOULLE M, ABRIL G,BORGES A, et al. Carbon
, pCOZ .pH DO dioxide emission from European estuaries[ ] ]. Nature, 1998,
, 282:434~436.
, T(pC()Q o ) [8] RAYMOND P A,BAUER J E, COLE J J. Atmospheric CO,
evasion, dissolved inorganic carbon production,and net hetero-
=0 964; 7’(pCO2 o pH) =0.992;7( pCOZ —DO)= trophy in the York River estuary[ J]. Limnol Oceanogr, 2000,
0. 991([)<O 01,n=28), 33.551~561.
1 (avg. £5.D) [9] DUARTE C M.,AGUSTI S. The CO; balance of unproductive
Tab.1 TAB of the Each Level Water Index Daily Average aquatic ecosystems[ J |. Science,1998. 281:234~236.
Vertical Variations(avg. ==S. D) [10] JONSSON A.KARLSSON J.JANSSON M, et al. Sources of
- carbon dioxide supersaturation in Clearwater and Humic
(m) pCO; ) pH .
(patm) (mg/L) Lakes in Northern Sweden[]J]. Ecosystems. 2003, 6 224 ~
0.5 152471 32.8+1.2 8.86+0.21 16.54+1.38 235.
1.0 15781 32.240.6 8.87%0.21 16.91£1.49 [11] BILLETT M F,GARNETT M H,HARVEY F. UK peatland
2.0 590£293 29.8+0.5  8.35%0.22 11.26%1.97 streams release old carbondioxide to the atmosphere and
3.0 10024392 29.3+0.5 8.1840.20 9.4842.32 young dissolved organic carbon to rivers[ 7. Geophys Res
9:0 20185162 28.2:50.5  7.8850.05 6. 4440.77 Lett,2007,34:1.23401. doi: 10. 1029/2007G1.031797.
8.0 38454239 26.2+0.3 7.587£0.02 4.11%£0.28 .
10.0 456841089 25.540.1 7.49-0,08 3.3240.77 [12] WALDRON S,SCOTT E M,SOULSBY C. Stable isotope a-
nalysis reveals lower-order river dissolved inorganic carbon
co, (pCO) poo}s are highly dynamic[ J]. Environ Sci Technol, 2007,41:
6 156~6 162.
° [13] YAO G.GAO Q.WANG Z, et al. Dynamics of CO, partial
CO, N pressure and CO: outgassing in the lower reaches of the Xi-
R - jiang River,a subtropical monsoon river in China[]J]. Science
Co,, CO, of the Total Environment,2007,376(1/3) :255~266.
[14] —

[M]. ,2007.



982 20

SPATIAL AND TEMPORAL VARIATION OF CARBON DIOXIDE PARTIAL
PRESSURE OVER THE XIAOJIANG RIVER BACKWATER AREA OF
THE THREE GORGES RESERVOIR

RAN Jing-jiang'?, LIN Chu-xue', GUO Jin-song®, CHEN Yong-bo', JIANG Tao’
(1. China Three Gorges Corporation, Yichang 443002 ,Chinaj;

2. Department of Urban Construction and Environmental Engineer,Chongqing University, Chongqing 400045, China)

Abstract : Many related physical and chemical parameters of surface and inner water body at the typical pro-
files of backwater area over the intersected segment of Three Gorge Reservoir and Xiaojiang River were
measured from Sept. 2009 to Apr. 2010. And carbon dioxide partial pressure of water body in this region
was calculated using hydrochemical balance model from the hydrochemical parameters mentioned above.
Then the spatial and temporal distribution of carbon dioxide partial pressure in this region was acquired
from this method and observed data. After analyzing the related parameters of the water quality and the
CO; separate pressure the correlation coefficient was obtained and pointed out the relationship between CO,
separate pressure and water carbon cycle. The study could provide a representative case for Three Gorge
Reservoir and other homologous reservoirs by analyzing the spatial and temporal distributed characteristics
of carbon dioxide partial pressure over the typical backwater area of Three Gorge Reservoir and Xiaojiang

River basin,and it also played a key role for further studying greenhouse gas emission from reservoirs.

Key words:the Three Gorge Reservoir; Xiaojiang River backwater area; carbon dioxide partial pressure;

feature analysis



