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The impact of damming on the partial pressure and release of CO, in tail
tributary of the Three Gorges Reservoir during low water level period
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Chongqing University, Chongging 400045, P. R. China)

Abstract: To investigate the impact of damming on CO, partial pressure and CO, release from water-air
interface in tail tributary of the Three Gorges Reservoir during low water level period, the Yulin River, one
of the dam-building tail tributaries of Three Gorges Reservoir was sampled in August 2019. The key
physical and chemical environmental factors were measured in situ, the CO, partial pressure (pco, ) and

water-air interface diffusion flux (Flux(CQO,)) were calculated by headspace equilibrium method combined
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with Henry’s law and thin boundary layer theory. The results show that the surface water pco, of the Yulin
River during low water level period is 54. 55 ~ 336. 73 Pa, with an average of 206. 68 Pa, the Flux(CO,) is
1.65 ~ 67. 84 mmol/(m* « d), with an average of 39. 01 mmol/(m’ « d), which is the source of
atmospheric CO, emission. The emission level of CO, from the Yulin River is significantly higher than that
of the tributaries in the middle and lower reaches of the Three Gorges Reservoir area. The near reach of the
upstream of the dam is lake-type’s water (velocity <C 0. 05 m/s), while the far reach of the upstream and
downstream are transition-type’s water (velocity: 0. 05 ~ 0. 2 m/s). The pco, and Flux(CO;) of lake-
type’s water are significantly lower than that of transition-type’s water, and pco, increases rapidly with the
increase of water depth. Correlation analysis and multiple stepwise regression analysis show that pco, and
Flux(CO,) in the Yulin River during low water level period were significantly affected by physical and
chemical environmental indexes such as water temperature, pH, DO and Chl-a, and Chl-a is the most
important factor affecting pco, » while pco, is the most important factor affecting Flux(CO,).

Keywords: the Three Gorges Reservoir; dam-building tributary; partial pressure of carbon dioxide;

diffusion flux of carbon dioxide; influence factors
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Fig. 1 The location of the Yulin River in the Three Gorges

Reservoir area and the sampling sites
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beo, —0.486" " —0. 385" —0.370" —0.631" " 1. 000
Flux(COz) —0. 600 —0.943" " —0.771 —0.829* 0.943" " 1. 000

TE: % * FIRTE a=0. 01 AP CRD_EARRNE L 5 * FIRTE «=0. 05 /KF RUID LA R
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AT AKAE peo, SKIE () pH {15 B3
MK X G2 EH MRS -8, Bf
WP L il EAE R CO, 1R R
VA B TR R MR P Ui Sh AL | BESR AR/ P I A
FIRFE W CO, A K R rh (9 7 2 T AR K Hiod
RS KT — 07 T2 AR CO, WA 55—
7 T 2 R K PR W L S SR R A
PRAN CO, 138 22, 36 "B Y 7K I e filf 9 28 Ko B0
JeE VR IR 58 SCRETH FEK A7 CO, » & fliK
PR CO, & REIKF-T. [R]I SRAEII I I ] 52
ZRH R R » I I W A AT BOK TR K 3l
Ty R BT A P 2 (B 3) X AR T
R OKRIRRYTE S SR B2 K AR A W I A
A CO, AREIRIZ MY HUE S EURZE CO, B
F o T RIZN A A

pH {E X 7K ik R AR R AT E . 5 peo,
U OC S ML 5/ IR AR BRI 6 22 5
(8) Kook pe vtk i - i 5C £ 5K () T AL SR ZU Y Dl
EAERREFR KA KRR COz s peo, & FFAIT. &
HOTRE ()P 22 8 [H RS, pH {E 2.3 Tt
15 - X AL T pH R B 0 R K AR 56 T 2 16
oA EAF R AR A

CO, + H,O== CH,O+ 0O, €
CO,+H,O==HCO; +H'==H"CO;" (9

I ] 7K A Peo, 5% E (DO) 2 B AH e
(HHSCRELR=—0. 385, p=<0. 05) , ;X HHA~#H (1
WA IR &0 200 A ] 32 A 25 T8 Y U )
KR AR Wy A AR A T A 0 2 TR A2 e A Jep s K AR
DO e J 52 Z2 5 U2 . — T 1 7K APAR ) e
BRI Oy 55 —J5 I KA AL My A I H
FE O, [RIIF O, FE7K ¥ 7 JBE 8 32 B Kl 2 [ 3R
Wi o XF peo, 19 DOt pH —ICLetE [BH , 753 [m])H
UEE RV

pco, = 403. 006 — 20. 7010, (R* = 0. 432,
p<20.01) 3 peo, =1 757. 142—47, 921¢ (R =0. 394,
p»=<<0.0D); pco, = 1 382. 290 — 139. 821pH (R* =
0. 369, p<<0.01),

P2 FIE AL BUE S A S A T peo, 5
A BN 1) fee AL 1l VA A L 4531

Peo, = 378. 783 — 6. 181Chl-a (R* = 0. 720,
»<<0.0D)

LUK BR Chl-a S HAR N R AR 28 [0 15

(5 AR Bk 3% — B R . Chl-a A7 HE AL AR B H R E0CH
—0. 709, UL 4% 3R a JESZ MBI KK poo, IR
FEREE, BIHATTREX peo, LG EE =, JrfEh
KINFREE T K g3y R 2, Jy 250t & W, it ml
AR B B 2 g2 L
EABFFE F B, CO, K- 5§ U 7 32 K
R R s A 2 SR T R
ATt 5 Gk 5 32 MBI S B 5T DX 38 A R A
G AF 0. 5~2. 5 m/s, BUREIA [A] 45 SR A i Xk A
AR ZH 1.0 m/s. RHEIEFR K- CO, §°
AUl i Flux(CO,) 5 R ZKIRE SHH M 1
R Flux(COO Y peo, 2 B FIEAKL (p<<0. 0155
Chl-a J¢ DO £ & 3 M 3¢ (p<<0. 01), H Al 2~
0 SR = e JAE DX S A ) T 5 2 A (LR A
HE— 25X 4% R R e 178 A Il ) 43 Hr & 2R Peo, TER
M) Flux(CO, ) i i 322 P28 Chn Ak A 111 15 3R 280k
0. 997) , G FTFEN Flux(CO,) =—9. 58340, 235 »
peo, (R?=0.992, p=<<0. 01) ., I BS.PH RAE £
IKIE peo, FRAPEAHT  HARAE ST = T RA
W8 Flux (CO) HRIZIKIEK poo, AL EH—3,
B TG Flux(CO,) (723 [8) 43 A A% Jag , 28 52 550
XoF B2 T (1A ORI . A A ) & B
2.5 EI&EAKE peo, JFlux (CO,) SEEHARTILE
F 2R T AR 2 F AR L2 17 A 1]
R DX [ X3 7T g B [ 3 R 3 K 2 CO,
A3 YT HOGE BB S . Li S A e =k
FEIX N 36 k2057 27 4% Z 903U 0 A LR
RN A5 2 X B KAk CO, 43 2 129. 29 +
118. 15 Pa, XL A5 b 35 FEl 45 A, 480 11 T (31
206. 68 PN T /K. 81k 1B ARKN BT
I 1A) = P X R SR CO, 43 R FLR A 1E B
BERTIED Y (R 2RI B RS
CO, W, FE T L PR B350 43 S0 K 4 0 2 3k K<
CO, A7, L PR AT RS2 A2 = e R3[|l 7K X 5%
M), e PR ST K B ) A5 55 TR R B AR R
TR KR E S K TR AR 0 A ) SR A 3
KT CO, 43 F AR IR0, 237 S50 X = e e [X
JE R P T S T AR HE 2 S e A —
Hahe, MR 2, = X 300 CO, BHUKF-#
AR T30 JEL PR AT i = e J3 X AR K o7 32 5 9 )
KL W R T 520 KR gt , A F
FIRUAAH ) A AR A AR S 25
Ktk CO, i,
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K2 ARKEEZF po, 5 Flux (CO, ) XLE
Table 2 Comparison of Pco, and Flux (CO, ) in different waters in summer
iz “ R A peo, /Pa [mmj‘i"((;) ” g R
R hE A 15, 20~24. 32 —4,74+1.15 [41]
=l RN PE R 0.18 [31]
PEIX. TR hE R —49410 [5]
R KT hE 2530 [5]
KT R 93.22~115.51 83.7+14.1 [41]
F ] hE WA —6.97 [27]
HFZ ] hE G 6.8~7.5 —7.48 [23]
LCIR jﬂy‘ A hE A 14.9~190. 3 —6.86~20. 83 [27,42]
i: EACATNCIIW) hE A 15.40+7.19 —0.58~2. 68 [28.43]
LT i BH DK X PE WG 7.30~21.78 —4.08~—7.92 [9]
Kt h D7 201, 4~268. 0 39. 58~51. 05 [23,42]
Jeigin] hE A 175. 2245, 6 [11]
- Priging hE A 86.247.7 87.8+27.5 [29]
ZFZ Al Ty hE OHGE 54, 5~336. 7 1. 65~67. 84 E N
KL hE G 127457 (5]
HLiH hE R 7.88+4.25 [44]
W T MK A FE WA 64. 50~294. 22 2.73~28.95 [45]
K BRI i A 101. 22 20. 78 [46]
LI hE A 15 [47]

AN TR Sy = 0ok P2 IX 2 8 0300 S0 78 28 XA
IKBLIBATIH CO, HETif 25 W] 4 JRy 32 H T i AR A8
Wisgm 28 AR I ESA BRI B CO,
BEGE E8/N(1. 65~26. 84 mmol/(m® « d)), 55
2 R AT K B =W JE IX P 1 S AR I 5 A
TAT b9 52 SRR i) A8 /) 18 YT e K ] =7 30U 9T B
CO, PEHIGE 7 K (66, 45~67. 84 mmol/(m* « d)),
I T = X PR e SR i CO, BEK -

3 it

D) =W XA K AL iz A7 A ], P2 R S A ek Yol
ARSI WU R ViR BEK B 7 ok Ak 2E KoK
AR W I R T B 3 I R i
TARDK AR G 33 0<<0. 05 m/s), K ¥ () . DO, pH.,
Chl-a SF AR R AE 7K A E T L 52 90 B J 1) 5 ] 3
JZ 5 0 AR e B VLT T B 3 B Sy ok U A K
R (v=0. 05~0. 20 m/s) . IR ZHZ AL,

2) PEXARIK LB AT R I ) R 2 KAK peo,
54.55~336. 73 Pa, IS 1. 12~6. 55 fi%.
G A [R] BOKAR peo, 25 0] 5345 22 730K -

Xt 3 2 KK Peo, » 9078 A K AT B (54. 55 ~
137.16 Pa) {2 Ik T 33 ¥ Y /K {4 907 B (322. 05 ~
336. 73 Pa) , WNIH T I I iife 52 B0 T v #a 3 s DOK iR
FT R ) 224k A A BRI B peo, HHBEE
() 22 )2 (M 85. 84 Pa) i JZ (MIMH 338. 96 Pa)
T A A ) 43 2 G 3 U BUK AR 2 R B4
A, IR A peo, 5 Chlae . DO, pH ¥ &2
BFERAI, Chl-a JEFZMKIK poo, IR FERE,
3 XA K AL iz A7 W RN ] Flux (CO.) 2
1. 65~67. 84 mmol/(m* « d) , BIAFL I KK CO,
HEBCIR , 15 52 S5 ), N G B CO, HE 22 5
H &, 2 B0 A TR R K A TAT BE (M 4E 10, 96 mmol/
(m? « d)) K F 3 ¥ ALK R B (9 {E 67. 06
mmol/(m” « d)) ., PAIFTT 2 s e 94501 i,
AR KAR Flux(CO 5 peo, B EF K, 5 DO,
Chl-a W3 FUAHE , peo, M Flux (CO,) 1R 32
) P DXARIK A7 3247 400 ) o AR 165 YT 2k 398 28 7K A4 Ji]
Bt peo, 5 Flux(CO,) 7E PR X 588 5 7K F-, ] i T
VS (R AR 2SR 0 YR Y AR K AT
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