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Fig.2 Satellite images of typical multi- pond areas in Southeast China
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Fig.3 Hydrological connectivity types, pathways, and impacts in multi- pond systems
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Table 1 Summary of assessment methods for hydrological connectivity in multi- pond systems
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Fig.4 Relationship between hydrological connectivity and phosphorus retention efficiency
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Hydrological connectivity in multi- pond systems and its impact on phosphorus
transport. research progress and perspectives*

XIE Hui ', DONG Jianwei >, LI Yufeng >, SHANG Meiqi °, LAI Xijun '

(1. Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences,
Nanjing 210008, China; 2. School of Marine Science and Engineering, Nanjing Normal
University, Nanjing 210023, China)

Abstract; Multi- pond systems are common small- scale water conservancy projects in agricultural watersheds. The
spatially interlaced structure of pond- ditches leads to complex and variable processes of hydrological connectivity,
which is of great importance to source reduction and pollution control for watershed nutrients. To better understand the
impact of hydrological connectivity on phosphorus transport in multi-pond systems, we summarize assessment methods
of hydrological connectivity index in multi-pond systems based on the definition and connotation of multi-pond systems
and hydrological connectivity. Landscape patterns, hydrological processes, and biogeochemical processes play an im-
portant role in regulating phosphorus transport in multi- pond systems. The impacts of hydrological connectivity on
phosphorus transport environment through driving drying- wetting cycles and on phosphorus transport flux by changing
water residence time are illustrated. We point out that the driving mechanism of hydrological connectivity changes,
scale extension of nutrient retention efficiency, quantitative simulation, and optimal regulation are important direc-
tions for future research on the environmental effects of multi-pond systems. This review will provide a theoretical ba-

sis for ensuring the water quality improvement function of multi- pond systems.

Key words: multi-pond; hydrological connectivity; nonpoint source pollution; sediment; phosphorus
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