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Abstract: Beijing-Tianjin-Hebei is a densely populated and economically developed region in China, but its ecological environment level
still lags behind other megagglomerations at home and abroad. In order to identify the challenges and scientific research needs for
improving the ecological environment in this region, this paper analyzes bulletin data and literature, and divides the region into four areas
based on geographical differences: the Bashang Plateau, the Yanshan-Taihang mountains and hills, the Haihe plain, and the coastal zone. It
analyzes the ecological environment status, evolution trend, and existing problems, and proposes key research topics. The results show that
the ecological environment in the Beijing-Tianjin-Hebei region has improved steadily in the past decade, showing systematic and turning
changes, but the accumulated problems still exist, and new problems are prominent. The groundwater in the Bashang Plateau has been
stabilized, but it still faces the contradiction between wetland shrinkage and development. In mountainous and hilly areas, vegetation
restoration has led to increased evapotranspiration, resulting in runoff attenuation, and habitat fragmentation coexists with mine
management pressure. Both water quality and quantity in the plain area have improved, but hydrological barriers are the main constraint.
The overall rise of groundwater level may cause secondary disasters such as salinization. The development intensity of coastal zone has
weakened, but the risk of marine disasters is high. Improving water quality in Tianjin's coastal waters is a great challenge. Moreover,
invasive species continue to increase in the basin, but prevention and control measures are insufficient. It is recommended to establish a
research framework of ‘regional governance and system collaboration’. In the plateau area, focus on tackling climate change and wetland
resilience, build a remote sensing evapotranspiration (ET) monitoring and management system, and coordinate the conflict between
agricultural and ecological water use. In mountainous and hilly areas, the trade-offs of ecosystem services should be studied, and
technologies for habitat connectivity optimization and vegetation restoration on difficult sites should be developed. In the plain area, the
focus should be on the study of hydrology-water quality-water ecology models and water pollution control technologies, ecohydrological
regulation of sluices and early warning of groundwater safety. Research on coastal building setback lines and coordinated sea and land
pollution control systems should be conducted in coastal zones. The long-term action plans should be formulated based on each sub-basin
and take local migratory fish as the landmark target for the restoration of ecological process from mountains to sea. The overall regional
research should run through the idea of system theory, and innovative breakthroughs should be achieved in ecological domain integration,
regional balanced development, integration of ecological elements, and eco-economic-social coordination, so as to support the construction
of the pilot zone of beautiful China.

Keywords: Beijing-Tianjin-Hebei Region; Hai River Basin; geographical zone; ecological problem; integrated management
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Fig.14 Catchment area corresponding to the coastline of coastal provinces in Haihe River Basin
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