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The vernal distribution of dissolved carbon dioxide (»CO,) in the Xin'anjiang reservoir
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Abstract: In order to evaluate the extent of CO, emission from reservoir, this study investigated the
partial pressure of CO, (pCO,) in water of the Xin'anjiang reservoir and its river reach, in April 2010.
pCO, in surface water and in the water column were measured using a continuous measurement system
(equilibrator-NDIR system). Results showed that pCO, in the surface water at incoming river reach
of this reservoir was between 70~130 Pa; at the middle and central lake section, the surface water
had pCO, about 36~45 Pa and 60~70 Pa respectively. In the outflow waters, pCO, reached to 140 Pa,
significantly higher than that in central section. Along the water column, surface water had the lowest
pCO, of 68 Pa, and the pCO, gradually increased downwardly. Below 10 m in depth, pCO, had stable
value around 105 Pa. Based on this study, it can be concluded that both the surface water and the
outflow waters of the XinAnlJiang reservoir were the source to CO,, in the sampling season. However,
when comparing with the incoming river reach, there is clear evidence showing that reservoir surface
indeed has a role in mitigating the CO, emission in this case.
Key words: Xin'anjiang reservoir; greenhouse gas; partial pressure of carbon dioxide; CO, diffusion flux
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AL BT Y 4 4% (Philip and Fearnside,
1995) o Ak, EEEWH (FAairHhX )  Petit Saul
KEE, HISATMEE 1A 204E H, A RES
7= 300 J3 I AR AR, 1T N A [ RIARE R R A
M)A H AR 50 J7 A A i (Guérin et al,
2008) o Kl UK EERLI, BRI T B
IR ) CO,. CH, 7K [H B il & (Huttunen et al,
2002; Aberg et al, 2004) . ¥ /K K g = Ak
CO,. CH, M N,O F2ERYE T /KRG RS , B s
XA P A . AR AT HBIX, KU AT A
B E GAPURME R EEM; X,
B D A R B A A s A R, BRI, X
S b [ (8] 7K P22 T i A i = A R YR . AR
H1 T H BT BRI 2= SRR R 2 A 7
oty AL AT DX AR, 07 ARy b X 7K PR 3 A
FETBOIR — B = s I . BRI A A — KR
B, KT A s SR T 40000 2 )88 K/ - 77
K, AT WA X . AR, 3 FZ%IX
RUKEETF il &= AR A R T8 AR IX —H X
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Bk 50 4. IR, iz X B AT KR X TR,
KA B BT TR A S s R 5 S Ay b X i PR
IKEE ) CO, BN, A K BRI R 7K B K 2 (1 il =
AR IR BRI A A A
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1.1 3R Xt

W VLA Sy o R WL A 5 — T R VL ) 1E U5
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SE R REE 20 A, RIGRANEIETL. TR
K373 A8, WIEHAR 1.1 T2 AR, Frdin
KEE (AT 2D, METHTAE SN, 2
1959 4F gt B [ 5 — s g AT Wevh s B 1K
R 7K ) e Fsiti——r 22 LK ) e Fs AN & K I i
AN T T SIS AR 573 km, THA17KI% 34 m,
HE WL 9~14 mo J&] Fil Ak AR 5 0k 5] 82.6%, M
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IR BRI 25 5 T 25 AR o b AR S ey 2 XU
EX db %, PRSI N 17°C, RIBMER 2K
MHBRZEAN, FFRFEKEN 1429.9 mm, ZEK &
9 1381.5 mm, XGRS 76% (K ZERFE KW,
2009) .
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Fig.1 Geographic location of study area and sampling sites
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CE B 2D 20 AR FE 2 30 m 42 10 m (s ]
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BO BIKEZEAT 4. UG TR 4T, W E R
WG RZK e Fra REKARILE 73 8T p(CO,), TR
M YSIAKRZH AU E pH. T DO%.
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Fig.2 Result of continuous measurement in Xin'anjiang-qiandao lake reservoir
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DX R DX T IR AT AL , KRR b i 2%
&, (EIERLTIRES. FEXWE (3X) Nk
148 km DAAMX L, iZH K E . KGR T X
.

FEK BESLRT X 3 (1 X)), Bl PR KRR &
(F) 36K, 2K F pH. DO% &3k i #a %, o
pH ML 7.59 P& 2 7.47, DO% UM 105% P& 5
103%. 1M p(CO,) 52 3 & 5 M 45 11 65 Pa LTt
% 71 Pa, BIMHAFE 69 Pa. EEXHE QK) , %
SHOE NN o MPEX T il 7K 3adk A b B e 25 7K
)5, pH. DO% IS I, I Hoak 2 A JOW I i
5 7.91 5 118%. AHRNHE, p(CO,) MR 38 326 Ik
FITE A YOI () FARAE 25.63 Pa (1] 2 FEKHT 34 km
Ab> o B S AR IR R DX, T2 HO A R RE
B . AEEEKIN 42~45 km (C) 4, p(CO,) SitiH
ETHIRIE R T X P B p(CO,) Wk =il 75 Pa, A
Ja X ElvE 2 e i Ae e RAS . AERERIZ) 50 km (1)
FEXWE B (3 X)), p(CO,) i LT, 1 pH 5
DO% M Feid ~F. A LD (fH4) , p(COy)-.

pH. DO% %> Hi5 %] 130 Pa, 6.82, 92%. ik L,
TEZKEEILRT p(CO,) A2 52 X M4 60~70 Pa, JEIX H B
P(CO,) FGEIXIE] Ny 36~45 Pa, JEEXI[i# p(CO,) X [H]
4 70~130 Pa.
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CEHURT (B A5 HEAT T /KR I (B 3)
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0 N5 30 m AL FFan A3 B% S m Ao AN, F R0
PLR 10 m Ab%3R 1 m s I H 23R 0. pCO,
AME R BLAE KA Tl 68 Pa, SR 5 Bl VR 48K,
M B, AEJK TR 10 m BL R, pCO, A B,
AV A 100~105 Pa. 5 pCO, AL A AH <,
pH. DO% Al B AR A 34350 3t 5 36 72 /K Ak 31 1k g
B, RIEBEE L IR E TR, =7 15m
DA I8 B MIAE I AL S IR FFASE
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Fig.3 Result of vertical monitor in the front of the dam
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AT DG F ) 32 52 BK A AR B ROV O R I
(AR, 20000 o SXFRTHT R ZR R AR AT LS
KA p(CO,) PP AEE 58w, fne 5 [F 2 i 4]
Pp(CO,) F B2 B A AF FH AW AE Y () 52 e, i
INEE R R A ] W) 3= 52 IR A FH AT 4 XA 1
(Colin et al, 1998; Kevin and Jan, 1999) . Tff5%
RIAEIKARFRT i b () JE DX IR A H 6 p(CO,)
VRN ELZE KT (IMIESE, 2005)
WG AT Bt FEvT LA (1) SR AT A

(CH,0),04(NH,),cH,PO,+1380,+ 1 8HCO, =124CO,+
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PURSES S i E VAT WP e dRy S (AR ey e Iy i)
P(CO,) i Ji R 2 5 97 Y8 H (R WP A F - (Cai et al,
1999) .
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T8 b o6 4 R E T I BT £3 1 DO%. pH 5
P(CO,) SEZ M AT A /4 (&1 4D, w BUKIR
4T DO% 5 p(CO,) Z I AAEAE B AL &R,
F WZHh DK AR B AR I 2 B2 B PR R S
YEH

MAEAEMUE R p(CO,) MABRNERIKE,
X3 p(CO,)Erik 70~130 Pa, 1M ¥ ff S A EE 55
pH #ARAK , FeWIZ X8 ARk 73 Hs 32 23l A E A n
WA IR e i s R IR I I i Sk R (1)
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IR A HURAT e KR HEN X R B,
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BT FEREAS 20 km FEIX R B 3 S R
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Fig.4 Relationship between surface p(CO,) and hydrochemistry parameters
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Fig.5 Relationship between p(CO,) and hydrochemistry parameters along the water column
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NG . T X AR BOG K AR A HLBUR = FE,
DR S K LT K AT il VAR AL 1 0 S AR YRR A
105% LR, 6 B S A Sl A 4 () Wi A T 55 7K 2R
HeEEH AL T PAPIRAS .

N FRATT AT LS5 7K R 1 B ok, R K AR
p(CO,) {H A 140 Pa, W] W /K RT3 )2 /K A4
(2] 60~70 Pa) o FLJ5U PR 3= 2t T8 e R R K
WUk 105 m, i RIGHE K K B T 7K 2 e J2 A IR
SR KA o AR T MK I e 80, B R 2 K A
K7 CO, BRI — AN FE 2 iE .

3.3 EIE p(CO,) T XES T

M 5 ATLLA S, p(CO,) 73515 pH. DO% £
VPSS irs e G R TR AN E R ST e (v N T
10 m DAL XA, BB K AR IV B2 38 0 p(CO,) 5 ik
JE RS i pH. DO% L7t AR, Ye i 1EHIAE
b EaK A A AR, KT A Dy
A/ R B KA T H iR CO, JFREIN O, Bl
HRKARRERI I, 7K A TEH LR 1 388 7 52 W
Ve EE . i, AE/KI 15 BLR, /K4 BLAT 38 w10
p(CO,), [[A pH. DO% Ak,

3.4 KERBIKIK CO, BRUBEE ST

KGRI CO, I Bl B A th =L (3D +F

5 (Kelly etal, 1994) :
F=K (C\u—Cui (3
A F O /KA R ROEGE B (mmol-(m*d)") , F>0
R AKAR 0] KA B CO,, F<O 378 7K AR i
CO,; kHARRAMA AL (emh™) 5 cppe HK
PRHSZIE AR CO, WRE (molL™) 5 ¢, IR CO,
AR HPEATRE (mol- L) 5 kfH EZZ 3
MK WA S . AEA O LT By
JE TR b, AN T AT DX A AN AT S T 1 3

M. KPEHTE R <0.5 mes™) , IF HAEAE .
DA K AR T E SR T H AT Ty s 5 TR 2 1)
Cole ZH 115 A K (4) 115 (Yaoetal, 2007) :
k=2.07+(0.215U"7) (4)
AU JE KGR BT TER I S0 T 5 8 o X £
1823 ms", S kAN 2.654~2.956 cm-h
(0.637~0.709 m-d™")
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T B B %, A R IAR I 7K X A A 1)
SHUTE R >1 mes™) AT k A FE
il 2.956 cm-h”' (0.709 m-d™") ;i FEXIIE,
I RS TR B, BT PR YR B
BIRATE KA 15 em-h” (3.60 m-d™") 1R 5.
TR RO PRG-IV PR DX B DL R X 3]
T CO, BEHUE F 43 5 4 28.57 (m*-d) ', 5.62~
844 mmol- (m’-d) "', —125~1.56 mmol- (m’-d) ',
343~98.5mmol- (m*-d) " (K 6) . HHLRER,
IKPESUG  ZKEEINRT . EX BRI CO, IR,
B _E3E s CO, KA I P X b B S 7K PEI T A3 3 T
LS @NRIER S
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Fig.6 Release flux of CO, in different parts Xin'anjiang-qiandao

lake reservoir
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