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Name of project or initiative: Sustainable Alpine Rangeland Management on the Qinghai Tibetan Plateau

Overview: 

This case looks at how researchers and government officials in China are working with local herders to identify effective grassland management strategies that both improve local peoples’ livelihood and help mitigate alpine grassland degradation on the Qinghai Tibetan Plateau. 

For decades, scientists in China have been researching alpine grassland degradation on the Qinghai Tibetan Plateau, a 2.5 million square kilometer area that spans China’s most western provinces, including Tibet, Qinghai, parts of Gansu, Sichuan and Yunnan, and stretches into India, Nepal and Bhutan as illustrated in Image 1. With an average elevation of 4,500 meters, the Qinghai Tibetan Plateau has been home to yak and sheep herders for thousands of years. These herders depend on the health of the grasslands for their food production and livelihood. In recent years, a combination of overgrazing, increasing temperatures and droughts have led to escalating grassland degradation.  

Alpine grassland degradation has implications at both local and downstream regions. At the local level, grassland degradation leads to a loss of plant diversity. Where sedges and perennial grasses once flourished, degraded alpine grassland is dominated by secondary vegetation such as forbs. Increased soil erosion makes the grasslands and downstream regions more susceptible to floods and droughts because the soil is unable to retain water. Decreased grassland production and water availability also has an enormous impact on yak and sheep production, leaving herders concerned about the future of their livelihood.

Co-ordinator of the initiative: 

Dr. Shikui Dong and Dr. Long Ruijun are the main coordinators of grassland degradation research projects on the Qinghai Tibetan Plateau. Dong is a Professor of Environmental Sciences at Beijing Normal University, and Long is a Professor of Agro-pastoralism at Lanzhou University. Both Dong and Long have spent much of their academic careers doing research with other scientists and local practitioners on the Qinghai Tibetan Plateau.  Their research team includes other professors, PhD students, and grassland extension agents who are all working together with local herders to identify the most significant problems posed by grassland degradation and to also implement new grazing management strategies. 

In China, agricultural extension offices are government-funded agencies, which work closely with research organizations, universities and farmers. The extension agencies conduct surveys with farmers and provide the feedback to research institutions, universities or funding agencies (such as the National Science Foundation of China or the Ministry of Science and Technology).  Government officials work with extension agents to create policy and provide financial subsidies for local famers. 
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Image 1: Qinghai Tibetan Plateau (From Harris, 2010)
About the landscape:

Often referred to as the “roof” of the world, most of the Qinghai Tibetan Plateau lies above 4,000 meters and covers 2.5 million sq km, about one fourth of Chinese territory. Alpine steppe, alpine meadow and alpine shrub-meadow cover two thirds of the total plateau area, and glaciers on the Qinghai Tibetan Plateau are sources of freshwater reserves that provide headwaters for nine major river systems in Asia, including, the Yangtze River, Yellow River and the Lancang-Mekong River. Approximately 1.3 billion people depend on this area for water resources, and so it has been termed the water tower of China. 

The Qinghai Tibetan Plateau is also one of the main pastoral production areas in China, and herders have depended on this landscape for their livelihood for thousands of years. Due to the high altitude and harsh weather, the area is generally not suitable for agricultural cultivation so local people have depended on livestock grazing for food and income. Herders in this region mainly raise indigenous livestock such as Tibetan sheep and yak for wool, milk, butter and meat production. Generally, herders practice seasonal rotational grazing, dividing the rangelands into summer, autumn, winter and spring pastures. Many Chinese scientists and government officials acknowledge that herders’ traditional grazing management practices have been sustainable and worked within the carrying capacity of the land for thousands of years, however due to increasing economic demands, rising human and livestock populations, climate change and rodent damage, their grazing practices have had to adapt to decreasing grassland production.
The two project sites featured in this case study are located in Gansu Province at the northeastern section of the Qinghai Tibetan Plateau. One site is located in the Zhuaxixiulong Township of Tianzhu Tibetan Autonomous County, the first Tibetan autonomous region to be formed since the New Republic of China was founded in 1949. With 230,000 people, Tianzhu County has the highest population in the ten pastoral counties of Gansu province, and most of the herders in this region are Tibetan. 

The second site, located in the Huangcheng Township of Sunan Yugur Autonomous County, is home to the Yugur ethnic minority group who traditionally practice transhumant grazing. In total, there are about 15,000 Yugur ethnic people and 90% of them live in Sunan County. Their ethnic traditions are somewhat similar to Tibetan, Mongolian and Han traditions, and the Yugurs living in the Huangcheng district are most likely descendents of the Mongolian groups that invaded northern China during the Mongol conquests in the thirteenth century. 

Deeper description of project: 

As a result of devastating floods, desertification, dust storms and decreasing grassland production, Chinese scientists and government officials have prioritized grassland degradation research on the Qinghai Tibetan Plateau over the past 20 years. Government officials and scientists set out to identify the leading causes of grassland degradation, and to determine what kinds of grazing practices and grassland cultivation could help mitigate further degradation. Over the last couple of decades, leading scientists and local officials have realized that there is not just one culprit of grassland degradation and there are multiple stakeholders that need to be considered in working to find solutions.  The main stakeholders involved in the sustainable alpine rangeland management project include the local herders, government officials, university scientists, research extension agents, and downstream inhabitants and land/water users.

Vegetation shifts resulting from grassland degradation threaten grassland biodiversity. Where there were once native grasses composed of sedges and sedge-grasses with dense roots that contributed to soil health, degradation on the Qinghai Tibetan Plateau has lead to  a rise in secondary vegetation dominated by forbs, annual weeds, poisonous plants, and bare soil. According to a study published in the Journal of Natural Resources and conducted by Dong and colleagues, 15%-23% of indigenous species are endangered due to the degradation of the alpine rangeland (Dong  et al. 2002) 

The goals of the project in Tianzhu County are first to restore degraded rangeland and then to come up with a sustainable grazing model for the local people. At the research sites in Tianzhu County, Dong and his colleagues have attempted to cultivate highly productive native grasses that can be used for forage and reduce grazing pressure on native grassland. 

On the second research site, in Sunan County, grassland degradation is not as severe as it is in Tianzhu County because the population and grazing pressure are not as high. Researchers in Sunan County are focused on how to work with local herders to create sustainable management strategies to control threats to grassland biodiversity and production, such as the spread of Langdu, a severely poisonous weed. They are also working to control a grasshopper disaster, which has caused severe grassland destruction throughout Northern China, Inner Mongolia and Xinjiang. In Sunan County, Long and his PhD students have been researching alternative pest-control methods; for example, they are currently looking at the effectiveness of grazing chickens on controlling grasshoppers while at the same time supplying a new source of income for local people. 

Since grassland production and health is influenced by so many variable factors, it has been challenging for practitioners to pinpoint the main culprits of grassland degradation. Practitioners generally agree that climate change and growing livestock numbers have played a significant role in grassland degradation, however much remains unknown about the interplay between these variables. 

Many scientists working in the Qinghai Tibetan Plateau have focused much of their research on designing technical innovations to deal with decreased grassland quality and production, soil erosion, and rodent damage.  In recent years, however, scientists, including Dong and Long, have realized that technical solutions are not sufficient to cope with the long-term problems of drought and climate change. 

Practitioners are constantly faced with the challenge of how to prioritize the needs of the local herders and the needs of the degraded land. The hope is that they can come up with solutions that benefit both the health of the grasslands and the local herders’ economic needs; however, there are often tradeoffs between the two sets of benefits that are difficult to reconcile. For example, the recent grazing ban initiative also known as the  ‘‘Retire Livestock, Restore Pastures’’ policy may limit local herders’ access to grazing land, and therefore negatively impact their livelihood.  

Research Questions and Outcomes:
Professor Dong and Professor Long have attempted to answer the following questions through their research on the Qinghai Tibetan Plateau:

 (1) How can we mitigate grassland degradation and at the same time improve pastoral livelihoods? 
(2) How can researchers promote the sustainable development of alpine grazing systems?
(3) How can we cope with grassland degradation and climate change at the same time?
(4) Is it possible to harmonize the coupled human and natural systems for sustainable alpine grazing?
Their research on the Qinghai Tibetan Plateau to date has shown that cultivating grasslands and reseeding degraded grasslands significantly reduces grazing pressure on native grasslands and improves pastoral production with supplementary feed for grazing animals in winter. Grass cultivation at the farm level is another good option to mitigate grassland degradation and improve pastoral livelihoods. 
Pest control, for example of grasshoppers and rodents, is an important part of mitigating grassland degradation. Long’s research on controlling grasshoppers by grazing chickens has been adopted by a few local farmers, although this innovative technique still at the demonstration and experimental stage. 

Over the past decade, Dong and his colleagues have gained considerable understanding of how different grass species can contribute to grassland improvement, and they have extended their knowledge to local farmers to promote grassland cultivation.  Although past research has answered many questions related to alpine grassland degradation, researchers acknowledge that more critical questions can be answered through an inter-disciplinary approach, which can fully involve multiple stakeholders. 


Questions: 

· Considering the evidence of increasing frequency of droughts that local people and scientists have seen, should the Qinghai Tibetan grasslands continue to be the dominant livelihood in the area? Do you think grazing management strategies should include a transformation of local peoples’ livelihood? Explain the pros and cons of such a strategy. 

· What role should local herders play in working with researchers and extension agents to develop grazing management strategies? How can researchers and extension agents enhance the involvement of local herders in decision-making and project planning?

· How do you think the differences in the severity of degradation between the two research sites (Tianzhu County and Sunan County) affected their research approach? What differences would you expect in the research questions, priorities and management solutions between the two sites?

· Please read the attached article “Rangeland Degradation on the Qinghai Tibetan Plateau: A Review of the Evidence of its Magnitude and Causes” by R. B. Harris and “Degradation of rangeland ecosystems in the developing world: tragedy of breaking coupled human-natural systems” by Dong et al. 

· How do Harris’ arguments that there is limited evidence to prove the causes of grassland degradation on the Qinghai Tibetan Plateau affect your assessment of the research that Professor Dong and Professor Long are working on to find solutions to grassland degradation? Are there other factors that you think they should consider? 

· How can the coupled human-natural systems (CHANS) approach be applied to restore socio-ecological grassland systems on the Qinghai Tibetan Plateau?

About Practitioners:
Dr. Dong Shikui is a Professor of Environmental Sciences at Beijing Normal University, and Dr. Long Ruijun is a Professor of Pastoral Science at Lanzhou University. Both Dong and Long have spent much of their academic careers doing research with other scientists and local practitioners on the Qinghai Tibetan Plateau. Their research team includes other professors, PhD students, and grassland extension agents who are all working together with local herders to identify the most significant problems posed by grassland degradation and to also implement new grazing management strategies. 
Mr. Zhang Qirong is a local technician from Grassland Extension Station of Tianzhu Tibetan Autonomous County, which is a government-funded extension organization for disseminating innovative techniques in pastoral management from research institutions and universities. Mr. Zhang and his colleagues work closely with local herders to solve problems related to grassland management in Tianzhu County.

Mr. An Weidong is a local official from Huangcheng Township of Sunan Yugur Autonomous County. He and his colleagues collaborate with county grassland extension workers and researchers from universities and research institutions to implement research and extension projects at the grass-root level and to bridge communication between professionals and herders. 

Mr. Ma Changshan is a Tibetan yak herder in Zhuaxixiulong Township of Tianzhu County. Ms. Gao Yuying is a Yugu sheep herder in Huangcheng Township of Sunan County. As with many other herders on the Qinghai-Tibetan Plateau, both Ms. Gao and Mr. Ma implement some of the technical and managerial innovations developed by researchers and extension workers on the Qinghai-Tibetan Plateau.
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