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养殖取排水沟渠对海湾泥沙冲淤的影响研究
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摘 要：【目的】深入探究养殖取排水沟渠对海湾水动力及泥沙冲淤的影响，为海湾可持续开发提供科学依

据。【方法】基于 MIKE 21软件建立丁字湾二维潮流泥沙数值模型，在良好验证的基础上，对比分析丁字湾航

道在有无养殖取排水沟渠两种方案下的冲淤演变机制。【结果】丁字湾总体呈航道侵蚀、两侧浅滩淤积的状

态；在养殖取排水沟渠的作用下，航道和口门处的侵蚀明显加剧，年最大冲刷深度约增加 0.08 m，航道两侧浅

滩淤积程度亦有所加剧，年最大淤积厚度约增加 0.06 m。此外，在养殖取排水沟渠开启后，沟渠口处（如鲁岛

附近潟湖口、麻姑岛两侧）出现明显冲刷现象，最大冲刷深度约 1.02 m。【结论】养殖取排水沟渠与丁字湾泥沙

冲淤及水动力环境密切相关，在有养殖取排水沟渠的情况下，丁字湾航道内水流流速明显增加，断面悬沙浓

度和区域泥沙冲淤均发生明显变化。因此，在开展海湾动力泥沙数值模拟时，应尽量保留养殖取排水沟渠，

若需概化，须先分析其对海湾动力泥沙的影响程度。   
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Abstract： ［Purposes］ This paper aims to fully understand the impact of aquaculture water intake 
and drainage channels on the hydrodynamics and sediment erosion/deposition in the bay， thereby 
providing a scientific basis for its sustainable development. ［Methods］ This study established a 
2D tidal current-sediment numerical model for Dingzi Bay using MIKE 21 software. Following 
rigorous validation， a comparative analysis was conducted to investigate the erosion/deposition 
evolution mechanisms in the bay’s navigation channels under two operational scenarios： with and 
without aquaculture water intake and drainage channels. ［Findings］ Dingzi Bay exhibits an overall 
geomorphological pattern of navigation channel erosion flanked by shoal deposition. The operation 
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of aquaculture water intake and drainage channels has intensified erosional processes in the main 
channel and estuary mouth， with the annual maximum scour depth increasing by approximately 
0.08 m. Concurrently， sediment accumulation on adjacent shoals has been amplified. The annual 
maximum siltation thickness increases by approximately 0.06 m. Due to the opening of aquaculture 
water intake and drainage channels， significant scouring has occurred at the mouths of these 
channels， such as near the lagoon outlet of Ludao  Island and on both sides of Magu Island， with a 
maximum scouring depth of approximately 1.02 m. ［Conclusions］ Aquaculture water intake and 
drainage channels exert a notable influence on sediment erosion/deposition processes and 
hydrodynamic regimes within Dingzi Bay. In the presence of such channels， the flow velocities in 
Dingzi Bay’s navigation channels experience a substantial increase. There are also marked 
alterations in the suspended sediment concentration across cross-sections and in the patterns of  
sediment erosion/deposition in the area. Therefore， when conducting numerical simulations of 
hydrodynamic sediment transport in bays， it is essential to retain the aquaculture water intake and 
drainage channels as much as possible. If simplification is necessary， the impact of these channels 
on the hydrodynamic sediment dynamics in the bay should be analyzed first.
Keywords： geomorphological evolution； aquaculture water intake and drainage channel； 
sediment erosion/deposition； numerical simulation； Dingzi Bay
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0　引言

海湾是人类海洋活动的聚集区［1］。近几十年

来，海湾内部的大规模围海养殖深刻改变了海湾

地形、水动力环境及泥沙输运趋势，已成为海湾滩

潮演变的主要影响因素［2］。养殖取排水沟渠的宽

度通常在数米至数十米之间，其相对于整个养殖

围填海区域而言要小得多。因此，在对海湾动力

冲淤演化的数值模拟及机制分析中，该沟渠常被

忽视。目前，养殖取排水沟渠对海湾动力及冲淤

演化影响的深入研究仍较缺乏。因此，开展该沟

渠影响海湾冲淤演化机制的研究，对海湾可持续

开发利用具有重要意义。

近年来，诸多学者对海湾的水动力过程及泥

沙冲淤环境开展了研究。张浩键等［3］基于 FVCOM
模型，采用非结构网格对珠江口及其附近海域进

行了数值模拟。蒋昌波等［4］对风暴潮作用下的泥

沙运动和岸滩演变的研究进行了系统总结，但未

分析养殖取排水沟渠的影响。蔡学石等［5］通过建

立波流泥沙水动力数值计算模型，研究了威海中

心渔港修建前后的波流场及近岸冲淤变化。武雅

洁等［6］使用 MIKE 21FM 模型，研究了刘公岛旅游

码头工程建设前后周边海域的水动力和泥沙冲淤

状况。齐越等［7］研究分析了杭州湾泥沙冲淤分布

情况，并据此给出了码头布置的推荐方案。田中

仁等［8］、张火明等 ［9］研究了椒江口—台州湾常态下

和异常天气下的泥沙输运过程。李玉婷等［10］通过

建立舟山燕窝山码头工程及其附近海域潮流泥沙

的数值模型，计算了不同防波堤布置方案下临近

海域的潮流场及泥沙输运情况。张永强等［11］通过

模拟研究了胶州湾大桥建设对胶州湾泥沙冲淤的

影响。HEWAGEEGANA 等［12］采用 XBeach 模型研

究了潮流和泥沙跨岸输移的耦合关系，为理解海

湾动力与泥沙输运的内在联系提供了新视角。

ZHU 等［13］借用 FVCOM 模型详细分析了海湾的水

动力过程。王勇智等［14］指出丁字湾近几十年养殖

和盐田业围垦严重，造成海湾面积急剧减小，湾内
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