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Fig. 3 Changes in the hydrologic dynamic response of Qinglongkou underground river system
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Response of hydrochemical components to rainfall at different recharge intensities in Falling Water Cave 1 and Falling Water
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Fig. 5 Response of hydrochemical components of Qinglongkou underground river water to rainfall under different recharge intensities
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Table 2  Statistical characteristic of mass concentrations of major ions in the Qinglongkou underground river

N DS K’ Na' Ca" Mg* Nein cl HCO; PO;" TIN
HH pH -
pp/(mg-L")
e/ ME 7.85 195.30 0.93 1.80 46.14 20.19 13.67 1.84 201.67 0.00 7.00
KMH 8.05 231.56 1.79 2.34 52.18 2351 15.44 2.81 260.04 0.17 10.20
EAlEa]
A T 7.96 213.80 115 1.94 49.66 21.81 14.59 2.08 228.20 0.06 8.50
(FETIF4) N
PRz 0.07 11.39 0.19 0.16 2.12 1.20 0.46 0.24 17.56 0.05 0.67
AR5 2 EU% 0.83 533 16.19 8.11 427 5.51 3.18 11.70 7.70 78.86 7.89
e/ ME 7.56 175.08 1.07 1.44 39.98 17.07 10.81 1.72 173.36 0.09 8.88
—_— ISoNEl 7.96 246.03 3.16 2.72 55.91 25.15 16.40 3.17 267.12 0.56 19.08
4: 8H
R IES) FH)fE 7.80 198.93 1.57 1.78 4534 19.48 13.13 2.20 202.16 0.34 14.60
73 [ o
PRifE2E 0.10 19.18 0.43 0.28 4.80 2.56 1.83 0.32 23.78 0.10 2.66
A5 2B % 132 9.64 27.64 15.67 10.58 13.14 13.97 14.44 11.76 30.05 1823
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Effects of concentrated recharge conditions on hydrological processes and
pollution responses of karst underground rivers

ZHOU Zhihao , LUO Mingming” , CHEN Jing , PENG Xiangyu , ZHAO Zehao , ZHAO Wenhui

School of Environmental Studies, China University of Geosciences (Wuhan), Wuhan 430078, China

First author, E-mail: theosweet@cug.edu.cn
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Abstract: [Objective] Concentrated recharge conditions exert critical controls on both hydrological regimes and
water quality in karst underground rivers. Quantifying the differential impacts of recharge scenarios on these
interlinked parameters remains a pressing research priority. [Methods] Based on hydrogeochemical surveys, this
study implemented synchronous measurements of hydrological fluxes and solute dynamics at sinkhole recharge zone
and the downstream conduit outlet within the Qinglongkou underground river system in western Hubei. This was
done to explore the impacts of varying recharge conditions on the water quantity and quality of the underground
river. [Results] The results indicate that recharge intensity and soil moisture content directly control the flow
generation and convergence processes within sinkhole , as well as the flow response of the karst underground river
system. Rainfall events fail to activate conduit flow response that below a threshold. Concentrated recharge
mobilization triggered notable solute enrichment, manifested as 2-3 fold increases in ionic concentrations (relative to
background levels) at sinkholes. High-intensity rainfall would amplifield hydrochemical pertubations at the system
oullet through the enhanced solute flusing. With TIN (total inorganic nitrogen) and phosphates accumulate at the
sinkhole entrance following the heavy rainfall. Nitrogen speciation dynamics demonstrated stage-dependent
behavior: ammonium ( N-NH, ) preceded nitrate ( N-NO53 ) in the conduit flow sequence, while nitrate/TIN fluxes
increased downstream whereas ammonium fluxes progressively attenuated-consistent with in-conduit nitrification
processes. [Conclusion] These findings of this study provide a scientific basis for pollution prevention and control,
as well as water environmental management of karst underground rivers.

Key words: karst underground river; hydrochemistry; pollution response; concentrated recharge; Qinglongkou

underground river system; western Hubei
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