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Summary

This monograph is based on the results of the national water pollution control and management
technology major special projects “Research on Primary and Secondary Zoning of Songhua River
Basin Aqua- Ecological Functions” ( Project No: 2008ZX07526-002-01) and “Research on Third
and Fourth Zoning of Songhua River Basin Aqua-Ecological Functions” ( Project No:
2012ZX07501002-01). The outcomes of this research include data and field material for more than
ten years.

The book Aqua-ecologic Functional Zoning of Songhua River Basin introduces aqua- ecologic
functional zoning in Songhua River Basin in a systematic way in ten Chapters. It treats the
Songhua River Basin as a complete ecosystem and aims at overall aqua-ecological health and aqua-
ecology conservation and recovery. Based on introduction of concept and in- depth contents of
aqua-ecologic zoning, the book provides a deep analysis on ecologic evolution process, mechanism
and driven force by combined natural forces and human factors from a multi- angle, multi- level
perspective. It also studies on the interactions between ecosystems and ecological processes and
their spatial variation and distribution patterns and characteristics. The main focuses are on the
natural environment, spatial heterogeneity of social and economic characteristics and relationships
between terrestrial ecosystem with aquatic ecosystem; the spatial and temporal evolution
mechanisms of water resources, aqua-environment, macrobenthos, aquatic plants, fish and algae,
etc, and their respective driving factors. Finally, an indexing system of aqua- ecologic zoning is
established with a four-class procedure which involves the ability of function authentication.

This book can be used by environmental managers and scientists in environmental protection,
ecology, water conservancy, agriculture, forestry, land resources and planning and other relevant
sectors. It can also be used at institutions or universities in subjects such as biology, ecology, sys-
tematics, environmental science, environment engineering, hydrology and water resources and
watershed planning and management as reference. Meanwhile, the book provides important basis
for decision- making at the Songhua River Basin governmental agencies such as environment,

watershed management, policy and regulation making and the targeted ecological protection.
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Foreword

Songhua River Basin is located in northeastern part of China. As one of China’s seven
major river basins, The Songhua River is China’s third largest river with a total length of 2328 km
and a basin area of about 561 200, corresponding to 44. 9% of the total area of the Northeast
China and 5. 8% of the total area of China. It carries an annual runoff of 75.9 billion cubic
meters, exceeding that of the Yellow River.

Songhua River system flows through four provinces of Heilongjiang, Inner Mongolia,
Jilin, Liaoning. The catchment area serves as the country’s heavy industry base and agriculture
base, thus playing an very important role in national and macro economy development.

Quaternary tectonic movement led the formation of the Songhua River, followed by
passage of the change up to Holocene, which governed the formation of the large scale
topography, geomorphology and drainage network. During the following about 10 000 years of
natural evolution and change processes, today’s Songhua River Basin can be classified into five
regions of different ecological characteristics, namely the two mountains, the two plains and the
intervening transition zone- floodplain and hilly areas representing the basic form of basin’s
ecology and landscape.

The human activity impact during the recent 150 years has been affecting basins
topography, geology, soils, climate, biology, and environmental status. Especially in the
source area, Changbai Mountain and two mountainous districts of Daxiao Xing An Mountains,
the ecology was destructively plundered during the Japanese occupation during WWIL Since
then the area has been facing huge impacts from human activity factors, which led to dramatic
ecological and environmental changes.

The human activities during the recent 100 years are so tremendous that it has become
dominant driving force in accelerating evolution process and shortened the steps for this process.

Songhua River Basin is a complete ecosystem with a relatively stable state under the long-
term natural and human influences affecting its evolution and formation to be heterogeneous in
its temporal and spatial behavior patterns. These behavior patterns represent the basic evolution
attributes in spatial and temporal scales for the basin.

This book is the outcome of the national “Eleventh Five- Year Plan” major water projects,
“Primary and Secondary Classification for Songhua River Basin Aqua-ecologic Functional
Zoning” (No. 2008ZX07526-002-01) and “Twelfth Five-Year Plan” ; “Third and Fourth Clas-
sification for Songhua River Basin Aqua-ecologic Functional Zoning” ( No. 2012ZX07501002-
01). It is also the second book following the first one with a title of “Ecological Evolution and
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Ecology of fish in Songhua River Basin™ published by the same team on aqua- ecosystems and
safeguard the environmental health.

During the study the research team focused on temporal and spatial evolution pattern of
water resources, aqua- environment, macrobenthos, aquatic plants, fish and algae in Songhua
River Basin as well as the identification of corresponding major driving factors in the Songhua
River Basin for comparison. Finally, an index system for ecologic functional zoning in Songhua
River Basin has been established. Furthermore, An in- situ field verification, functional
verification and aquatic ecosystems safety assessment system has been implemented together with
in-depth study of the state of fish stocks, floristic composition, spatial distribution and constraint
factor and species diversity. The achieved results are the first time ever systematic investigation
and research for the Songhua River Basin. This has important academic and practical values on
the ecological environment and socio-economic sustainable development for the future.

The book is divided into ten chapters, Chapter [ : The theory and connotation of aqua-
ecologic functional zoning is written by Yu Hongbing, Zheng Liyan, Zhou Qixing, Zhao
Wenge, Zhao Binyan, Sun Daguang and Zhang Hui. Chapter Il ; Basic status of the Songhua
River Basin is written by Yu Hongbing, Linus Zhang, Chen Minghui, Li Jingxin, Tian Fuzi
and Wang Shengqgiang. Chapter [l . Spatial heterogeneity of natural environmental factors, is
written by Yu Hongbing, Yuan Jie, Yu Li, Wang Xia, Yu Han, Kang Chunli, Zhao Feng and
Linus Zhang. Chapter IV Spatial heterogeneity of aqua-ecologic factors in spatial domain is
written by Zheng Liyan, Wang Derong, Yu Hongbing, Li Yong, Meng Xing and Qi Zhaoyu.
Chapter V . Existing zoning scheme and its relationship with auga-ecologic functional zoning is
written by Zheng Liyan, Wang Derong and Yu Hongbing. Chapter VI: Auqa- eologic
functional zoning system of river basin is written by Zheng Liyan, Yu Hongbing and Yu
Zengzhi. Chapter VI; Primary and secondary classification aqua- ecologic functional zoning is
written by Yu Hongbing, Sun Xiaoying, Zhou Qixing, Li Fengxiang and Zheng Liyan .
Chapter VIl ; Third classification aqua ecologic functional zoning is written by Zheng Liyan, Yu
Zengzhi, Yu Hongbing, Wang Shuyan and Yu Han. Chapter IX: Fourth classification aqua-
ecologic functional zoning written by Zheng Liyan, Yu Zengzhi, Yu Hongbing, Yu Han and
Linus Zhang. Chapter X : Findings and future prospective is written by Zheng Liyan, Yu
Hongbing and Yu Zengzhi.

During the work of this book, Professor Jiang Yuan, Zhang Yuan and Chen Minjian have
provided enthusiastic support and guidance, which is greatly appreciated and acknowledged.

Yu Hongbing
January 2016
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