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Abstract: This study focuses on the Xibeikou Reservoir in the Huangbaihe River Basin of western Hubei, where carbonate
rocks are exposed. In-situ sampling and monitoring as well as laboratory experimental analyses were conducted to obtain basic
physicochemical parameters and major ions of the surface water and vertical profiles across different seasons and different
characteristic cross sections. The spatial and temporal variations, driving factors, and carbon sink capacity of the biological
carbon pump(BCP) effect were analyzed from the perspective of changes in hydrochemistry. The results indicated that water in
Xibeikou Reservoir was weakly alkaline with the hydrochemical type of HCOs-Ca Mg. The spatiotemporal variations of basic
physicochemical factors were significant. Water temperature, chlorophyll-a, and pH were generally higher in summer and lower

in winter, with higher values observed in the reservoir area compared to the riverine area, and electrical conductivity, TDS, and
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pCO; showed the opposite behavior. The ion concentrations in the inflow river were generally higher than those in the reservoir.
Within the reservoir, the concentrations of HCO3, Ca?*, Mg?, and K* were lower in summer while higher in winter. The BCP
effect appeared to be strongest in summer, followed by spring and autumn, and weakest in winter. Spatially, BCP effect was
more pronounced in the reservoir area compared to the riverine area, and stronger in the tail area of the reservoir compared to
the head. The stable thermal stratification in the reservoir enhanced the BCP effect and suppressed carbon emissions. The
correlations between chlorophyll-a and pCO,, HCO3™ concentrations to some extent suggested significant carbon control in the
Xibeikou Reservoir. Preliminary estimates of the BCP carbon sink flux of Xibeikou Reservoir ranged from 0.04 to 0.07
t/(km=d), comparable to other karst reservoirs. Overall, the estimated BCP carbon sink flux of karst reservoirs across China
accounted for approximately 4% to 26% of national reservoir carbon emission flux, highlighting its importance in carbon
source-sink accounting and carbon sequestration enhancement.
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Fig.2 Spatiotemporal variations of physicochemical parameters in the surface water
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Fig.3 Spatiotemporal variations of ion concentrations in the surface water
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VEACEK BT R B RWT T R AL oA 5 TR, BEFEKERSZW R, 3~5 m
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ke, &5, HEAERNRE, BRERMSE a Bl DO W& THAMZET, H pH LT EFE,
Ca?"Fll HCOs WKk £ i T H 7, [R5 Z R LI e B /K AR R A T K Ak, BUARAE s 3 n S BB s i 4 36 a fl
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P27, AL AR AN 5. W R K A AR A R GRS LG MR- N U R AE ), BR T R AKAMA AR,
75 5 52 BUHE KR IR EY R 1R KNG, S BUK P KR A I 5 & i B, SR T, AT A9
FERSS, SFEUTHR WL X AR RN 3G s AN 35 Ak, HUT P st R K, 32 2 S e e
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Table 1 Inorganic Carbon Deposition Flux and BCP Carbon Sink Flux in Xibeikou Reservoir

ICif & IC % BCP i & BCP By &
4 (Ca?") (HCOy) (Ca?") (HCOy)
t/(km? ¢) t/(km? ¢) t/(km? ¢) t/(km? ¢)
B 0.21~0.30 0.16~0.34 0.07~0.10 0.05~0.11
eSS 0.32~0.38 0.21~0.35 0.10~0.12 0.07~0.12
= 0.10~0.12 0.11~0.19 0.03~0.04 0.03~0.06

PEAE K BE TCHUBR DT AR I8 B R A B >R >, AR e 2E R . DL CaZt il
HCOs iH 145 BB AAH 24, (H LA HCOs TH S oAU BOM 48 S M BE K, RITRE S B T 7Kk HCOg ik JE 152 5]
KA COz ViR SRR RE IR, T Ca? IR FEAH N SE AR e . B =[R2 B AN N (K R 45 S22, WAl 3
ZEOLI 2 SARRT UK. B 4% BCP BILI@ R A E, MILRSF (4143 2 M 7616 DK PE 44735 BCP il il
2N 0.04~0.07 t(km? d), 5 [ &b 9 s b X 14 9] 3 28 K 2 K B0 T 1] — /K (3R 2). e B e A i
BCP Bl 5t e T K 2 B0 ke /K e, DR A 0K A o5 — e be g, HLUKAEAI R HCOs 1F ot &1
BRI L9 il 77, 79% U0, VLYK B BCP BRI & i T HAR MR R, S5 PRAIAH 2, T RE i T S VLU
IKPEE FRAKPAR ST U, Rk T e AR, 53 AMZIE 70K o0 3 AR VR DR DL AT P MR
X 73 AT REAFAE — 8 1R 22 2%, SO S5 Rl . JRIbA /KRN BCP &1 3% & T, 102 Uik
YK EAFAE, BAX R B0 R G AR T8I0 ) e 08 F A LA R T SRR, DRI R IR A
SRR B RONE. REEAT KL 10 708, Horh 70%LA BN AERRIR EL )i R KV T AR 4R,
gho TR LA T, TR K PE BCP BV S35 2 0.02~0.14 t/(km? ), AH 4T [ 7K i &
(0.54 t/(km?2 d))72f] 4%~26%, FBHIEHTE K BCP 280 BRHEBUIAMEAE BT W, 27K ERR IRV A%
A ANH] A
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Table 2 The reported BCP carbon sink fluxes in karst water bodies

WX R e e ik
FadL HKE 0.04~0.07 BT TTIE R K AR
& YN 0.03~0.05 LT sk T R K P [25]
e s K R 0.04~0.10 YT AR TR K % [25]
AR, L MPIN 0.02~0.04 BT i, JA] T ALK [25]
AW 9L 0.06~0.14 AW rec'Y T[T R K P [68]
Al 0.06~0.11 [ZEC ARk o SR [73]
=R R 0.34~0.92 3tk IR [74]
15 360 S 4 b 3 0.90~1.80 W 52 Sk SRR [75]

N3 FEA ATt 3 0.75~1.43 B SR SRR [75]
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