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Abstract

The Jianghan Plain is an important setting for studying geogenic arsenic enrichment in humid allu-
vial-lacustrine aquifers in China. This review synthesizes regional surveys, long-term monitoring,
sediment incubation experiments, isotope tracing, and numerical modeling to evaluate arsenic
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distribution and the processes governing its mobilization. Reductive dissolution of arsenic-bearing
iron oxides is a major release pathway, while organic matter sources and reactivity regulate elec-
tron supply. Microbially mediated iron and sulfur transformations can promote either arsenic re-
lease or sequestration. Hydrological disturbances alter the delivery of oxidants and organic carbon,
producing contrasting responses across depths, sites, and seasons. Recent investigations of methyl-
ated arsenic, porewater heterogeneity, and potential microplastic-related effects extend the conven-
tional inorganic arsenic framework. Key uncertainties concern regional extrapolation, quantitative
allocation of process-specific fluxes, and the long-term stability of mitigation measures. Future work
should integrate depth-resolved monitoring, arsenic speciation, and experimentally constrained
transport models to support dynamic risk assessment and sustainable groundwater management.
Synthesizing findings from various studies, this paper further develops a unified conceptual model
from the perspective of Fe-S-C-N coupling driven by hydrological perturbations, and methodological
pathways are discussed for upscaling from well-scale evidence to regional risk inference.
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Table 1. Representative studies of high-arsenic groundwater in the Jianghan Plain and their scope
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A ML AT LB AR BACERY) . 2 50 7638 DL M R 26 & 55 7 XS S ER .
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FEMRRK AR, AR iR gt K, MA R BLBIRE € = u & aWIsehr g &, JOLMmE A
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KSR RS s KR 2 A R . R N B I 2 N AR #L, i Fe (IDAEAAL, IF
TERCHT Ik A AR Bl s TR BE NI LT, £ S RZ AT #E J5 AT e fe i IE I3 S ¥ . Huang 55
Rtk 2 9B S A ER L S SN S SEB RSB, T2 il 5 K A BE 2 AR Ak 23 ]
TR AT LUK WA [ R R I B8 75 AR S B IR (ERE RADL 5 By I F AN RE B R A 3 — A s

DOI: 10.12677/gser.2026.155087 969 PRI


https://doi.org/10.12677/gser.2026.155087

vl

Az

Zhang SEARYEF A AR CUBr R BRI, IRIEH T KK UL AR TR IRNB IR
WARE A, TR T K 2 52 B AN RO [24] 0 Lan 554 2025 R DSIMLIX BT, 8 Id i
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ANTRNE 78088 O 25 3R A3 I FLBR K A BE TC AR A T BB LL I “ IR N /K” o 3X — 7 vk 1) x4
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4.4. WTKSERESTHEE

Yu SEHTPCT BN K - 8 - KFE R GERIWETER T, BN AN 3 b e AR, i
LRI R Je e BN AR U R e 26— s IR, 59 45 SRR AL 46 5 A il th T BE A2 2E )
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Figure 1. Conceptual model of hydrologically driven Fe-S-C-N coupling controlling arsenic mobilization and retention in the
Jianghan Plain
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Table 2. Priority questions and validation strategies for high-arsenic groundwater in the Jianghan Plain
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