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华北地区河湖生态环境复苏

行动实践
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1. Status of River and Lake Ecological Environment in North China

华北平原区 North China Plain

Declining water 
resource availability & 

insufficient 
hydrological carrying 

capacity

Displacement of 
environmental 

flows in river-lake 
systems

Cascading 
ecohydrologica
l degradation

Lake and wetland 
contraction

Ground subsidenceRiverbed desiccation & flow 
cessation

� （1）Displacement of Ecological Flows Allocations 

� （2）Impairment of River-Lake Ecohydrological Functions；

� （3）Severe Groundwater Overexploitation
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2.1 Integrated Approach: Basin-Scale Ecohydrological Restoration of River and 
Lake Systems across the North China Plain

� 2019 — The State Council approved the Integrated Action Plan 

for Groundwater Overdraft Control in the North China Plain, 

establishing the national governance framework
�  2021 — The Ministry of Water Resources issued a series of policy 

instruments specifically targeting river and lake ecological 

restoration

2 Restoration and Management Practices for River and Lake Systems

◆ Targets the mitigation and progressive elimination of groundwater overexploitation across the North China Plain

◆ Prioritizes environmental flow replenishment for river-lake systems and managed aquifer recharge 

◆ Coordinates multi-source water allocation strategies to implement systematic ecological water supplementation

◆ Aims to restore channel morphology, sustain adequate flow regimes, and recover groundwater storage deficits
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Water 
Conservation

Reduction of 
Groundwater 

Abstraction Intensity

Multi-Source 
Water 

Substitution

Managed 
Aquifer 

Recharge

Adaptive 
Integrated 

Governance

✔Crop structure adjustment and irrigation 

optimization

✔Industrial restructuring and sectoral 

water demand management 

✔ Ecological recharge

✔ Recharge pilot river

✔ Prohibition and restriction area Private 

and irrigation well decommissioning

✔ Groundwater consumption control

✔ Monitoring and Metering system

✔ Yangtze River water diversion

✔ Yellow River water diversion

✔ Local Reservoirs

✔ Recycled water

✔ High-efficiency agricultural 

water saving

✔ Industrial water saving and 

pollution load reduction

✔ Urban water use efficiency 

improvement



•Ecological Water Replenishment Mode for Rivers and Lakes 
•This approach is well-suited for North China Plain, as it addresses both the ecological restoration of rivers and lakes and the 

control of groundwater overdraft.

Replenishment 
Strategy

治理模式 /方式

irrigation period
灌溉期

High-flow Environmental 
Replenishment & Groundwater 

Abstraction Substitution
大流量贯通+置换压采地下水

Non-irrigation 
period

非灌溉期

SLow-flow Replenishment & 
Infiltration-based Managed Aquifer 

Recharge
小流量补水+入渗回补地下水

Multi-Source Water 
Substitution

Managed Aquifer 
Recharge

◆ In the central and eastern North China Plain, where agricultural water demand is intensive, high-flow 
replenishment during the irrigation season enables surface water to substitute deep groundwater abstraction for 
agricultural irrigation, directly relieving aquifer stress

◆ In the piedmont plain of the Taihang Mountains, large unconfined aquifer storage capacity and widespread 
exposed riverbed sand layers create favorable conditions for infiltration-based managed aquifer recharge, 
particularly effective during the non-irrigation season
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� Aquatic habitat extent has expanded substantially, with groundwater levels along river and 
lake corridors rising markedly

� Several rivers with flow cessation exceeding 20 years — including the Yongding, Chaobai, 
and Hutuo Rivers — have regained continuous longitudinal connectivity and recovered 
recognizable channel morphology

� Cumulative infiltration-based managed aquifer recharge has exceeded 8 billion m³

� Groundwater levels across the Beijing-Tianjin-Hebei region have recovered significantly

2.2 Ecohydrological Recovery Outcomes (2018–2025)

永定河（补水后）
After restoration
(Yongding river)

滹沱河（治理前）
Before replenishment

(Hutuo river)

滹沱河（修复后）
After restoration

(Hutuo river)

永定河（补水前）
Before replenishment

(Yongding river)
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3. Key Takeaways and Transferable  Implications

� Cross-sector collaboration for unified ecological restoration policies.

   多方协调，制定统一的修复政策

� Systematic governance optimizing river‑lake management.

   系统治理，固根本优化复苏模式

� A well-developed national water network enables multi-source water 
integration to secure and sustain river-lake restoration.  

   依托国家水网，多水源保障复苏成效。

� Precision adaptive scheduling across entire river systems maximizes the 
ecological benefits and temporal extent of flow restoration. 

   完善精细调度，全方位提升复苏效益。
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Mr. MU Dongjing
Senior engineer, Science and Technology Consultation Center, 
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