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rights accounting and distribution scheme for agriculture at county scale. The scheme can provide guidance for
smooth implementation of the comprehensive reform of agricultural water price. We first provide a brief introduction
to the current situation of the comprehensive reform of agricultural water price in China and then identify the key
tasks in its implementation. An accounting method for the initial water rights of county agriculture is proposed based
on the existing rigid constraint system of water resources. The initial agricultural water rights at the county level are
allocated according to the priority-order of irrigation areas-beneficiary village groups-townships (and water users).
Taking Huangchuan County as an example, the agricultural water rights of all irrigation areas in the county are
allocated to the beneficiary villages and their subordinate towns. Completion of initial agricultural water right allocation
in the county area is a priority as it not only helps to understand the base and reform process of the comprehensive
reform of agricultural water price, but also facilitates follow-up reform work, such as the water-saving incentive
mechanism. Our results can provide reference for comprehensive reform of agricultural water price in similar
counties and regions and offer experience samples for the applied research of agricultural water right systems.

Key words: agricultural initial water rights; water price; agriculture; distribution of water rights
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Influence of Rock Fragments on Subsurface Hydrological Processes:
Progresses and Perspectives

SU Zhiran, GUO Jiawei, ZHANG Jinhao, NIU Chenyu, ZENG Qijie, ZHANG Zhihua
(College of Forestry, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: [Objective] Rock fragments are ubiquitous in soil, especially in arid and semi-arid regions. They have a
considerable influence on various subsurface hydrological processes. Understanding the impact of rock fragments on
these processes is crucial for improving water resource management, ecosystem restoration and sustainable
development. [ Method ] This paper reviews the research over the past decades on the influence of rock fragments on
subsurface hydrological processes, highlighting the challenges and limitations we currently face and proposing
potential research perspectives. Specifically, we analyze the effects of characteristic parameters of rock fragments,
such as their coverage, content, and size, on water infiltration, surface runoff and subsurface flow, preferential flow
and soil evaporation. We also review progress in mathematical models used to simulate and quantify the effects of
rock fragments on subsurface hydrological processes. [Result] Our review reveals that the mechanisms underlying
the influence of rock fragments on subsurface hydrological processes remain obscure, and current methods are
unable to capture the complex causal relationship between rock fragments and soil hydrological processes. Areas
such as quantification of rock fragment heterogeneity and its association with soil hydrological parameters,
multi-scale modelling of soil hydrological processes are still in the infant stage and require further work.
[ Conclusion 1 We propose that developing innovative technologies and methodologies, and improving
understanding of the underlying mechanisms are particularly important in future research. Specifically, future
research should focus on characterizing rock fragments in deep soil and their influence on hydrological process and
formation of preferential flow, methods to link gravel content to hydrological information at different scales.
Improving research in these areas will advance our in-depth understanding of the impact of rock fragments on soil
hydrological processes, helping develop sustainable water resource management in arid and semi-arid regions.
Key words: rock fragments; infiltration; runoff; subsurface flow; preferential flow; evaporation
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