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Multi-dimensional Perspectives and Differentiated Strategies of

Basin-Scale Water Ecological Conservation and Restoration
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ABSTRACT

The status of water ecological environment matters to the well-being of all
people. A water ecological management system for high-quality development is
required to meet people’s ever-growing expectations for a better life. This relies
on a comprehensive understanding of water ecosystems from multi-dimensional
perspectives—processes of ecosystem services, history, culture, and art—at the
basin scale. Moreover, differentiated strategies should be proposed to adjust to
varied natural resource endowment, and socio-economic and cultural heritage in
different regions. Only by centering on both ecology and culture through multiple
processes (e.g., evolution of regional river basin ecosystem, water cultures,

and landscape patterns) dynamically under proper scales (basin, region, river
corridor, or river reach), can the water ecosystem function more effectively. In this
issue, LA Frontiers hopes to propel interaction between multiple disciplines and
industries among spatial planning, hydraulic engineering, and landscape design
with research and practice, so as to ensure a safe, clean, healthy, and picturesque
river-lake system for people’s well-being.
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Tianmen Mountains are cut through by the Chujiang River,
Where clear water waves roll east then eddy here.

Verdant mountains unfold themselves slowly, at my left and right,
As my solitary sail drifting afar from where the sun rises.

—Li Bai, View of Tianmen Mountains

The poem of “View of Tianmen Mountains” describes a dynamic harmonious picturesque scenery
of the boat, river, and human over a thousand years ago, when the Chinese poet Li Bai travelled
down the Yangtze River with mountains towering along the rushing river. Similar to the sincere
admiration for the beauty of nature expressed in this poem, people nowadays still pursue a healthy
water environment that supports a beautiful live.

Ecological processes in river ecosystems can be evaluated by structure, service, landscape

heterogeneity, patchiness, vegetation, biomass, etc., which are closely related to hydrological factors
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and processes. Meanwhile, the scopes of ecological processes mostly overlap with those of hydrology
at a basin scale!". As spatial units divided naturally, basins are elementary units of terrestrial water
cycle and thus, the optimal units for ecological conservation and management practice'”’. Geography,
climate, geology, and land use of basins determine the physical and hydro-chemical features of rivers
(e.g., runoff, channel, substrate, water and sediment), which have profound impacts on river basin
ecosystems.

However, contemporary river basin development in China is facing challenges due to existing
stage of a primary exploration on basin development and management”’. In response, since
2012, China has launched package plans to build a beautiful China with less air, land, and water
pollution. Water governance approaches, such as giving priority to water conservation, balancing
space, reinforcing systematic management, and encouraging collaboration between government
and marketing, as well as national policies on the Yangtze River and the Yellow River, are
proposed to facilitate ecological civilization construction. By now, main tasks of water ecosystem
conservation and restoration include clarifying relevant concepts, identifying existing problems,
analyzing the causality, proposing general guidelines and key initiatives, and establishing a
supporting system!*, Thus, it is necessary to comprehensively understand water ecosystems
from multi-dimensional perspectives—processes of ecosystem services, history, culture, and art—
at the basin scale. Moreover, differentiated strategies should be proposed to adjust to varied natural
resource endowment, and socio-economic and cultural heritage in different regions.

In this issue on Ecosystem Conservation and Restoration of Regional River Basins, scholars,
planners, and designers all over the world are invited to re-conceptualize the relationship between
damaged water ecosystems and hydrological processes from multiple perspectives and to contribute
to differentiated strategies suitable for regional characteristics of river basins.

Authors interpreted their research and practice on regional river basin ecological conservation
and restoration through the process of identifying problems and causes, and proposing initiatives
and strategies, together with other perspectives from paradigm shift and cultural concerns. Yuan
Xingzhong et al. proposed a technical framework for the ecological design of river/reservoir
interface in line with an “element—structure—function—process” workflow, and verified it in the
case study of the ecological restoration of the river/reservoir interface in Pengxi River Reach in the
Three Gorges Reservoir area in Chongqing. Wei Jun et al. took the Maozhou River (Baoan Section)
water environmental remediation in Shenzhen, Guangdong Province as an example to propose
an ecological restoration collaborative governance framework based on the “source-network-
plant-river” concept, from aspects of river basin environmental management and water ecological
restoration. A full-element-treatment technique roadmap was then developed for water environment
management, improvement of riverbed habitat, multi-objective eco-water recharge, and waterfront
ecological restoration. Yu Kongjian et al. took Zhengzhou Yellow River Floodplain Park as a case
study to identify the lower floodplain, intermediate floodplain, and higher floodplain. Site-specific
ecological restoration strategies were suggested to celebrate the natural and local characteristics of
each floodplain to improve the provisioning, regulating, supporting, and cultural ecosystem services.
Jessica M. Henson et al. described the journey of the Los Angeles River in the United States over
the past hundreds of years by switching from channelization and functional management to natural
and ecological governance processes. A plan was proposed to reconnect the river and urban lives,
and enhance ecosystem functions to create a thriving urban habitat and connected network of parks

along the river. Theresa Ruswick et al. addressed rivermouth sediments of the North American Great
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Lakes by creating wetlands, which can provide reference for environmental and ecological dredging
in China. Laurel McSherry’s comparative study of River Clyde and Delaware showed that transect
modeling and related drawing practice can engage incremental change, accumulation, and time,

as well as the interdisciplinary usefulness of transect-based practice for observing and analyzing
landscape phenomena. In another case study, instead of seeking to understand Luni-as-a-river
differently, Prakul Pottapu pursued a different understanding of Luni as a “critical zone of wetness”
that extended from clouds to aquifers. As a culturally vibrant open terrain, two instruments were
built by techniques of drawing, photography, printmaking, and montage, breaking away from the
rigid and separate approaches with landscape designing.

In this issue, through research and practice, LA Frontiers attempts to acquire a systematic
understanding on regional river basin ecological conservation and restoration. By differentiated
strategies, multiple goals of socio-economic prosperity, high-quality development, and healthy and
sustainable water ecosystems can be achieved to fulfill people’s ever-growing needs for a better life.
To propel management of river basin ecosystems, we should first respect the nature, and identify
the basic rules of natural systems; then promote the collaboration between Hydraulic Engineering,
Ecology, Hydrology, and Landscape, as well as that between scientific research, planning and design,
and management and implementation. Only in this way, and with an appropriate and practical
prospective, can we realize the vision of safe, clean, healthy, and beautiful rivers and lakes whose

ecosystem services can better support sustainable development of humans. LAF
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