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Preface

Honghe National Nature Reserve (HNNR), established in 1984, is the earliest
wetland nature reserve in Sanjiang Plains of Heilongjiang Province, in the northeast of
China. It plays a significant role in maintaining wetland biodiversity at the global scale
since many rare and endangered waterbirds, including red-crowned crane Grus
Jjaponensis, white-naped crane G. vipio and oriental white stork Ciconia boyciana stop
over or breed at this site every year. It was designated as a Wetland of International
Importance under the Ramsar Convention in January 2002. However, over the last two
decades, many problems have emerged such as shortage of ecological water supply,
water pollution and ecosystem degradation due to the construction of hydrological
engineering projects and rapid growth of irrigated farmlands using surface water and
groundwater resources. Therefore, the question of how to restore and manage water
resources in this wetland has attracted the attention of the managers of HNNR.

The “Wetland Biodiversity Conservation and Sustainable Use in China” project
carried out under the auspices of the United Nations Development Programme
(UNDP), the Global Environment Facility (GEF) and the People’s Republic of
China (PRC), undertook a study on water resources restoration and management in
HNNR to address the water restoration problem within the area. This study was
launched in November 2001 by the lead agency, the Heilongjiang Academy of
Agricultural Reclamation and Planning, together with the cooperating agencies—the
Northeast Institute of Geography and Agro-ecology of the Chinese Academy of
Sciences, and HNNR Administration. Through the joint efforts of the relevant parties
during a period of 18 months, this study collected a lot of scientific data and
information, and developed a comprehensive plan for water resource restoration and
management for HNNR.

This study focused on the underlying causes and processes of water degradation,
the status of water resources, the process for determining water requirement, water
restoration and management planning, and capacity building for water monitoring for
HNNR. Specifically, detailed studies were carried out on the following six topics as:
(D water resource assessment in and around HNNR, (@ water requirement and
replenishment in HNNR, (B water restoration program in HNNR, @water resources
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monitoring and management scheme in HNNR, (& development of dynamic
hydrological mathematical model, and ®development of a GIS related to water
management.

A wide range of first-hand data covering water exploration and planning,
hydrological testing, underground water observations, and water quality monitoring
was used to analyze and determine the underlying causes and processes of water and
habitat degradation in the wetland areas of HNNR. Major results included:
@ introducing the concept of dynamic and static water requirement through
considering the nature reserve as an ecological reservoir, @making a proper division
of the wetland surfaces based on (a) existing status and (b) target restoration status, to
provide a new method for calculating wetland evaporation, (3defining the parameters
for calculating the water requirement for wetland soils through field experiments on the
hydrological and physical properties of degraded wetland soils, @identifying the
proportion of weakly-confined water involved in wetland evaporation, as well as the
proportion of surface water involved in infiltrating and recharging the underground
water by studying the hydrological and geological properties of this area, (®analyzing
and calculating the water requirement and replenishment in the nature reserve
according to various precipitation frequencies, and under different scenarios of
maintaining the current status, and achieving the targeted restoration status,
®) developing a wetland water restoration scheme under the constraints of both water
quality and quantity by constructing a man-made ecological oxidation pond and by
fully leveraging the functions of compound ecosystems (wetland soil-aquatic
plants-microorganism-aquatic animals) in removing nitrogen and phosphorous, and
(7) preparing a water monitoring and management plan for the nature reserve that will
be a useful technical guideline for HNNR Administration for implementing water
replenishment in the wetland areas, for assessing the water management and
monitoring status, and for identifying the potential risks that might be brought about by
the relevant stakeholders.

The research output, “Water Restoration and Management Plan for HNNR” was
adopted by the National Development and Planning Commission of China in 2005
with implementation commencing in 2006. The value of the research outputs lies in its
practical application in planning and management and in its linkage to economic,
social and ecological benefits.

This publication documents the scientific practices used as the basis for restoring

the water resources of this degraded wetland. It is hoped that these methodologies and
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technologies will provide a useful reference for water restoration and management in
other degraded wetland nature reserves in Sanjiang Plains, such as Sanjiang, Naoli
River, Xingkai Lake, Qixing River, Anbang River, Dajia River and Zhenbao Island. It
should also provide valuable guidance on developing water restoration and
management plans for other degraded wetland areas in China.

GEF Wetland Project Office, the State Forestry Administration of China
May 2008
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