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Sector Road Map 
 
 1. Sector Performance, Problems, and Opportunities 
 
1. Rocky desertification is characterized by vegetation degradation, soil erosion, and bedrock 
exposure. It occurs in various countries and regions, including the Mediterranean and Dinaric karst 
regions of the Balkan Peninsula as well as the southwest region of the People’s Republic of China 
(PRC) on a large scale.2 In the PRC, rocky desertification is one of the most serious land degradation 
problems in karst areas spreading in the southwest, which has a population of 220 million and 
overlaps the Yangtze River Economic Belt. Karst topography is a landscape formed from the 
dissolution of soluble rocks such as limestone. Karst area is susceptible to rocky desertification 
because of the low soil formation rate and high permeability of limestone. Where arable flat land and 
water are limited, originally-vegetated karst areas are cultivated by removing existing vegetation and 
planting rain-fed crops which are less effective for preventing soil erosion. Soil erosion control is not 
conducted in most cultivation areas. Such repeated unsustainable cultivation has increased the 
rocky desertification areas. Climate change is expected to increase temperatures as well as the 
frequency and intensity of extreme climatic events, including storms. This could exacerbate rocky 
desertification by exposing the soil surface to drying, warming, and evaporation and by causing 
physical damage such as erosion and landslides. Rocky desertification reduces vegetation, soil, land 
productivity, and arable lands; increases natural disasters such as landslides and debris flows; and 
deteriorates ecology; increasing vulnerability to climate change and deteriorating people’s livelihoods.   
  
2. Guizhou is in the southwest PRC and has a population of 35 million (in 2015), of which 36.1% 
is ethnic minority. Its gross domestic product (GDP) is CNY1,050.3 billion (in 2015). The biggest 
contributor to Guizhou’s GDP is industry, but its contribution rate of 31.6% (in 2015) is lower than 
the PRC average of 34.3% (in 2015). Agriculture, forestry, and fishery account for 16.3% of 
Guizhou’s GDP (in 2015) much higher than the PRC average of 9.2% (in 2015). Crop production is 
the most important agricultural activity, contributing 10.4% of Guizhou’s GDP and 64.0% of its 
agricultural, forestry, and fishery products (in 2015). Guizhou’s total area is 176,167 square 
kilometers (km2), of which 61.7% is mountainous, 30.8% is hilly, and 7.5% is flat. It has 112,240 km2 
of karst area, accounting for 63.7% of its total area. Guizhou is in the Yangtze River Economic Belt 
and is an important province to develop the southwest and far west regions. However, it has the 
biggest rocky desertification area in the PRC, at 30,237 km2 (17.2% of its total area and 25.2% of 
the total rocky desertification area in the PRC). The land reclamation rate in Guizhou is 25.6%, which 
is much higher than the PRC average of 12.7%.3  
 
3. Water is necessary to change unsustainable land use and restore vegetation in rocky 
desertification areas. In the southwest PRC, including Guizhou, the amount of rainfall in a year varies 
widely. Rainfall concentrates during the rainy season, and most of it becomes floodwater and cannot 
be used. Porous limestone formations cannot capture and store much rainfall. Much of the water 
drains into rivers quickly through numerous short creeks and streams that run deep in valleys, or 

                                                 
1  This summary is based on Asian Development Bank (ADB). 2016. Technical Assistance to the People’s Republic of 

China for Preparing the Guizhou Rocky Desertification Area Water Management Project. Consultant’s draft final report. 
Manila (TA 9072-PRC). Available on request. 

2 Z. Jiang et al. 2014. Rocky desertification in Southwest China: Impacts, Causes, and Restoration. Earth Science Reviews. 

132. pp. 1–12. 
3  Guizhou Provincial Government. 2009. Guizhou Province Land Utilization Master Plan (2006–2020). Guiyang. 
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through deep aquifers (groundwater rivers) in limestone layers.4 Although annual precipitation in 
Guizhou (1,273 millimeters [mm] in 2014) is much higher than the PRC average (622 mm in 2014) 
and the annual amount of water resources per person (3,462 cubic meters [m3]/person in 2014) is 
also much higher than the PRC average (1,999 m3/person in 2014), the amount of annual water 
supply per person (272 m3/person in 2014) is about 60% of the PRC average (447 m3/person in 
2014). The utilization rate of water resources in Guizhou (7.9% in 2014) is much lower than the PRC 
average (22.4% in 2014). To capture sufficient water and distribute it to users in karst areas, and to 
change unsustainable land use and restore vegetation in rocky desertification areas, water storage 
facilities are essential. 
 
4. Guizhou has the lowest GDP per capita in the PRC (GDP per capita in Guizhou in 2014 was 
CNY26,444, which was 56.7% of the PRC average). The rural poverty ratio in Guizhou (18.0% in 
2014) is much higher than the national rate (7.2% in 2014). The poor population in rocky 
desertification areas accounts for 50.2% of Guizhou’s total poor population.5 Rocky desertification 
is a main cause of the deterioration of livelihoods in Guizhou. 
 
5. Anlong and Nayong counties of Guizhou are the proposed project areas. Anlong is in the 
southwest of Guizhou and Nayong is in the northwest. Rocky desertification areas account for 32.4% 
of the total area of Anlong and 25.4% of Nayong—much higher than the provincial ratio of 17.2%. 
These counties are national poverty counties in a national pilot area for poverty reduction under the 
Strategic Plan for Regional Development and Poverty Reduction in Wumeng Mountain Area.6 
Poverty ratios among the population in the project areas surveyed during the implementation of the 
project preparatory technical assistance were 20.7% in Anlong and 20.6% in Nayong. Although 
annual precipitation (1,314 mm in Anlong and 1,163 mm in Nayong in 2014) and the annual amounts 
of water resources per person (4,508 m3/person in Anlong and 2,422 m3/person in Nayong in 2014) 
are much higher than PRC averages (622 mm and 1,999 m3/person in 2014), the amounts of annual 
water supply per person (281 m3/person in Anlong and 244 m3/person in Nayong in 2014) are much 
lower than the PRC average (447 m3/person in 2014). The utilization rates of water resources (6.2% 
in Anlong and 10.1% in Nayong in 2014) are also much lower than the PRC average (22.4% in 2014). 
 
6. Special features of Anlong and Nayong are uneven seasonal rainfall and insufficient water 
storage facilities. Uneven seasonal rainfall in these counties is more remarkable than in the whole 
Guizhou (in 2014, 84% of annual precipitation concentrated during May–September in Anlong, and 
74% in Nayong). The amounts of annual water supply per person (281 m3/person in Anlong and 244 
m3/person in Nayong in 2014) are not so different from that of the whole Guizhou (272 m3/person in 
2014). However, out of these, amounts from water storage facilities (86 m3/person in Anlong and 52 
m3/person in Nayong in 2014) are much lower than in the whole Guizhou (159 m3/person). This is 
because of insufficient water storage facilities. Water storage capacities per person (42 m3/person 
in Anlong and 39 m3/person in Nayong in 2014) are much lower than in the whole Guizhou 
(462 m3/person in 2014). Some 70%–80% of water supply in Anlong and Nayong relies on unstable 
resources such as rainfall, stream, and ground water. During 2009–2014, annual water supply in 
Anlong varied from 101 million m3 to 136 million m3 and in Nayong from 113 million m3 to 248 million 
m3 because of the unstable water resources. Without resolving insufficient water storage facilities, 

                                                 
4  ADB’s flagship publication (ADB. 2012. Drying Up—What to Do about Droughts in the People’s Republic of China: With 

a Case Study from Guiyang Municipality, Guizhou Province. Manila) also indicated that only 33% of rainfall and runoff 
in Giuyang (capital city of Guizhou) can be captured and stored or kept in river flows because of its mountain terrain, 
karst deposits, high evaporation from stone desertification, and rapid drainage out of Guiyang through underground 
channels.  

5  Q. Zhang and K. Wu. 2016. Mitigate Rocky Desertification to Combat “Absolute Poverty”. Duokai Guizhou Website. 
17 April. http://news.gog.cn/system/2016/04/17/014865677.shtml (Chinese). 

6  State Council and National Development and Reform Committee. Poverty Reduction Leading Group Office. 2012. 
Strategic Plan for Regional Development and Poverty Reduction in Wumeng Mountain Area. Beijing. 
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rocky desertification cannot be resolved in the two counties. 

 
 2. Government’s Sector Strategy 
 
7. Regulations to monitor rocky desertification in the southwest PRC were published in 2005.7 
Following the regulations, monitoring was done in 2005 and 2011. Based on the results of the first 
monitoring, the central government issued the Planning Framework for Integrated Rocky 
Desertification Management in 2008.8 Based on this framework, different levels of government have 
prepared and are implementing more detailed plans to address rocky desertification. 
  
8. Guizhou Provincial Government (GPG) issued its opinions on integrated rocky desertification 
management in 2008, specifying the objectives, concept, and principles of integrated rocky 
desertification management.9 In 2011, GPG issued the Guizhou Provincial Master Plan for Water 
Resources Development, Ecological Improvement, and Rocky Desertification Management.10 The 
main targets of this master plan by 2020 are to increase annual water supply from 9 billion m3 and 
242 m3/person in 2009 to 16 billion m3 and 389 m3/person; increase the irrigation area by 4,967 km2; 
increase the forestry coverage ratio from 39% to 50%; and control 22,000 km2 of rocky desertification 
area. Activities under the master plan to achieve these targets are the construction and rehabilitation 
of water storage and transfer facilities; integrated control of slope land farming; improvement of the 
irrigation area and vegetation; and farmland development. The estimated cost of these activities is 
CNY147 billion, and the central and local governments and central banks are the expected main 
sources of funding. The loan amount contracted with commercial banks has amounted to 
CNY105 billion. Based on the master plan, Anlong County Government prepared a plan for 
integrated management of rocky desertification in the county,11 while Nayong County Government 
prepared detailed designs for integrated management of rocky desertification in the county.12  
 
9. The main challenges that have emerged through past activities in rocky desertification 
management are lack of community participation, weak monitoring, and weak local governments’ 
finances and capacities. Since unsustainable land use by local people is the main cause of rocky 
desertification, the involvement of local people is needed to reduce the driving force for rocky 
desertification and ensure the sustainability of rocky desertification management activities. Planning, 
implementation, and monitoring of rocky desertification management activities should involve local 
people, incorporating their suggestions and needs. In addition, incentives should be given to local 
people to increase their enthusiasm to participate in rocky desertification management, 
e.g., increasing their incomes, which will also contribute to poverty reduction. With regard to 
monitoring, past monitoring was conducted only for some small watersheds. To provide an accurate 
baseline and assess the effectiveness of rocky desertification management activities, monitoring of 
rocky desertification should be conducted adequately, following methods and frequency set in 
advance. Local governments’ finances and capacities for rocky desertification management also 
need to be strengthened. 
 
10. The Thirteenth Five-Year Plan of the PRC, 2016–2020 includes actions to help achieve the 

                                                 
7  State Forestry Administration. 2005. Regulations for Techniques for Monitoring Rocky Desertification in Southwest PRC. 

Beijing. 
8  State Council of the PRC. 2008. Planning Framework for Integrated Rocky Desertification Management in Karst Areas. 

Beijing. 
9 GPG. 2008. Opinions on Integrated Rocky Desertification Management. Guiyang. 
10 GPG. 2011. Guizhou Provincial Master Plan for Water Resources Development, Ecological Improvement, and Rocky 

Desertification Management. Guiyang. 
11 Anlong County Government. 2014. Plan for Integrated Rocky Desertification Management Project in Anlong County. 

Anlong.  
12 Nayong County Government. 2014. Detail designs for Integrated Rocky Desertification Management Project in Nayong 

County (2015–2017). Nayong. 
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PRC’s development goals of inclusive and sustainable growth and xiao kang (moderately prosperous 
society) by 2020.13 According to the plan, the PRC aims to realize “ecological civilization” to promote 
sustainable development and help curb costs associated with resource depletion and environmental 
damage. 14  GPG proposed the project as a response to frequent and severe droughts in the 
southwest PRC during 2009–2010. The project will protect the ecological environment; improve 
water security; and improve people’s livelihoods, making it consistent with the plan.  
 
 3. ADB Sector Experience and Assistance Program 
 
11. One of the objectives of the Asian Development Bank (ADB) country partnership strategy for 
the PRC, 2016–2020 is to improve the environment and manage climate change by realizing 
ecological civilization.15 The strategy is closely aligned with the priorities of the PRC’s Thirteenth 
Five-Year Plan, especially with the efforts to establish ecological civilization. ADB’s Strategy 2020 
and the midterm review of the strategy focus on environmentally sustainable growth and the 
environment, including climate change. 16  ADB’s Water Operational Plan, 2011–2020 aims to 
increase efficiency and productivity in the delivery of water services, and accelerate and expand the 
implementation of integrated water resources management.17 The project is consistent with these 
strategies and plan, since it will protect the ecological environment, improve water security, and 
increase resilience to climate change.   
 
12. As of February 2017, ADB has provided 40 loans to the PRC for the agriculture, natural 
resources, and rural development sector, of which a significant portion is for water resources 
management, land restoration, forestation, and ecological improvement. In Guizhou, ADB has an 
ongoing sector project that includes the construction of reservoirs and water transfer facilities; 
revegetation and the construction of small water storage structures with community participation; 
and the establishment of an eco-compensation mechanism for a constructed reservoir.18  
 
13. Lessons from international institutes such as the United Nations Convention to Combat 
Desertification19 and ADB’s previous projects, particularly on the abovementioned sector project 
(footnote 18), have been incorporated in the project design, including (i) the necessity of economic 
incentives for land users, for sustainable land management; (ii) the effectiveness of market-based 
approaches to scale up sustainable land management, such as payment for ecosystem services 
based on cost–benefit analysis; (iii) technologies to construct reservoirs in karst areas; 
(iv) the effectiveness of revegetation with community participation; (v) the need for a neutral third 
party with knowledge of eco-compensation to coordinate between affected people and beneficiaries 
to establish an eco-compensation mechanism; 20  and (vi) measures to disseminate initiatives 
demonstrated under projects.  

                                                 
13 Government of the PRC. 2016. Thirteenth Five-Year Plan on National Economic and Social Development. Beijing. 
14 Ecological civilization refers to achieving harmony between growth, people, and nature. It includes activities to mitigate 

ecological damage, relieve pressures on natural resources, and improve balance between environment and the 
economy. 

15  ADB. 2016. Country Partnership Strategy: Transforming Partnership—People’s Republic of China and Asian 
Development Bank, 2016–2020. Manila. 

16 ADB. 2008. Strategy 2020: The Long-Term Strategic Framework of the Asian Development Bank, 2008–2020. Manila; 
   and ADB. 2014. Midterm Review of Strategy 2020: Meeting the Challenges of a Transforming Asia and Pacific. Manila. 
17 ADB. 2011. Water Operational Plan, 2011–2020. Manila. 
18 ADB. 2009. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the People’s 

Republic of China for the Guiyang Integrated Water Resources Management (Sector) Project. Manila. 
19 United Nations Convention to Combat Desertification. http://www2.unccd.int/.  
20 To protect the water quality in a reservoir, people’s activities to pollute the reservoir are restricted and pollution reduction 

activities are promoted near the reservoir. People affected by such pollution reduction measures can be adequately 
compensated by establishing an eco-compensation mechanism.  

http://www2.unccd.int/
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Problem Tree for Agriculture, Natural Resources and Rural Development  
(Water Management for Rocky Desertification Areas) 

                            

 
Source: Asian Development Bank.  
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