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CLIMATE CHANGE RISK ASSESSMENT (SUMMARY) 

I. Basic Project Information 

Project Title: Yangtze River Green Ecological Corridor Comprehensive Agriculture Development Project 

Project Budget: $300 million 

Location: People’s Republic of China, Yangtze River Basin 

Sector: Agriculture, Natural Resources, and Rural Development  

Themes: Agricultural production; land-based natural resources management; agricultural policy, institutional and 
capacity development; and water-based natural resources management 

Brief Description (particularly highlighting aspects of the project that could be affected by weather/climate conditions): 

The Yangtze River is the longest river in the People’s Republic of China (PRC), covering more than 2 million square 
kilometers; geographically one-fifth of the country; and accounts for over 40% of the PRC’s total population, and about 
45% of the gross domestic product. The Yangtze River, one of the busiest inland rivers for freight traffic worldwide, is home 
to the largest hydropower plant in the world; and is the source of water for the South–North water transfer project. Nine 
provinces and two specially-administered cities make up the Yangtze River Economic Belt subregion, which includes three 
major urban agglomeration areas: (i) the Yangtze River Delta Global Mega Agglomeration focused on Shanghai, (ii) the 
Middle Yangtze City Cluster focused on Wuhan, and (iii) the Yangtze Upper Reaches focused on Chongqing. Due to its 
geographical and demographical advantages, the government has identified the Yangtze River Economic Belt as one of 
the three key growth engines to ensure the PRC’s future economic development. 

However, environmental concerns are increasing. Pollution in the Yangtze River has reached its highest levels ever, 
severely downgrading drinking water quality, posing health risks, causing loss of biodiversity, causing hazardous chemical 
accumulation in organisms in the food chain, and increasing eutrophication. Pollutants range from suspended substances, 
oxidizing organic and inorganic compounds, and ammonia nitrogen which resulted from discharges from industrial solid 
and chemical waste, domestic solid waste and sewage, shipping discharges, and agricultural runoff. In addition, possible 
riverbank collapses and landslides—resulting from damming, flooding, changes in land use, and deforestation—add even 
more stress to the water quality of the Yangtze River. Climate change impacts have contributed to the reduction of lakes 
and wetlands, particularly in the middle and lower reaches. 

The project areas span five provinces and one municipality in the middle and upper Yangtze River Basin: the provinces of 
Guizhou, Hubei, Hunan, Sichuan, and Yunnan; and the Chongqing Municipality. A total of 47 counties will participate in the 
project and benefit from (i) an integrated approach to climate-smart farming systems that focuses on efficient use of inputs, 
conservation of natural resources to improve crop production, and improvement of ecosystem health by reducing pollution; 
(ii) development for farmers, farmer organizations, and government agencies on new technologies, provision of extension 
services, and opening up of access to markets; and (iii) creation of an institutional network to promote the cooperation 
along the Yangtze River for enhanced river health. 

The project impact, which is aligned with the government goal and development strategy, will be aligned with environmental 
protection, rehabilitation, and management of the Yangtze River improved. The outcome of the project will be sustainability 
and modernity of agricultural production systems in participating project watersheds increased. The project has three 
outputs to be implemented through subprojects in the project counties. 

Output 1: Modern farming systems constructed. The output will overhaul outdated and inefficient production systems, 
making them more efficient, productive, and clean. The output will (i) construct 1,326 kilometers of irrigation and drainage 
infrastructure, servicing 32,900 hectares (ha) of farmland; 1,610 kilometers of farm access and tractor roads; and 3,535 
water storage ponds for irrigation and affiliated water-saving irrigation systems and equipment; (ii) support the uptake of 
sustainable and locally appropriate climate-resilient land and crop management practices, such as 159 ecological farming 
sites, 8,104 ha of land levelling, returning straw residue to 3,287 ha of farmland, and 2,320 ha of conservation tillage; and 
(iii) provide equipment and materials to implement sustainable and modern farming practices, such as 23 sets of farm 
machinery, 80 ha of greenhouses, and 12,000 square meters of citrus distribution center. 

Output 2: Waste and environmental management systems strengthened. The output will tackle the problems arising 
from inefficient management of livestock and cropping waste that contribute to nonpoint source pollution. It will improve the 
environmental quality through soil and water conservation practices. It will (i) apply and promote waste management 
systems in cropping (collection of plastic film, and fertilizer and pesticide containers for recycling); (ii) establish livestock 
waste management systems by building biogas plants (21,400 cubic meters), village waste management units (20,308 
cubic meters), and organic fertilizer processing plants (400 cubic meters); (iii) promote the use of organic and balanced 
fertilizers to protect farmland and optimize crop nutrient requirements (25,193 ha); (iv) promote watershed protection and 
erosion control through reforestation or afforestation of ecological forests and forest shelter belts (11,000 ha), the planting 
of high-yield and climate-resilient tree and crop varieties (23,425 ha), and protection of sloping land (2,652 ha); and (v) 
provide 31 sets of equipment for watershed pollution monitoring, and 25,193 sets of integrated pest management materials 
and equipment. 

http://www.adb.org/Documents/RRPs/?id=51116-002-3
http://www.adb.org/Documents/RRPs/?id=51116-002-3
http://www.adb.org/Documents/RRPs/?id=51116-002-3
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Output 3: Institutional, technical, and management capacity and coordination strengthened. The output will bolster 
institutional capacity and coordination to enable a more unified development pathway. It will (i) raise awareness, promote 
new technologies, and improve agricultural extension services for farmers and farmer organizations; (ii) enhance 
environmental protection through organizational capacity building, research projects, and policy studies, such as  
institutional and legal reform as well as sustainable financing mechanism for protecting Yangtze River in cooperation with 
the China Council for International Cooperation on Environment and Development; and new technology for modern 
farming, such as irrigation technologies; (iii) support collaboration across ministries; and (iv) promote trans-provincial 
cooperation and coordination mechanism.a 
 

II. Summary of Climate Risk Screening and Assessment 

Preliminary climate risk screening, conducted through literature review, indicated that the Yangtze River Basin has been 
warming at a faster rate than the global average for more than a decade, with the consequences being already apparent 
from the source to the estuary, including land degradation, drying wetlands, longer droughts, frequent and intense 
rainstorms, flooding, declining crop yields, and sea level rise. The Yangtze River Basin is affected by climate change in 
multiple ways; but most notably at the local level, through the intensification of extreme events leading to floods, droughts, 
and soil erosion. The impact of climate change on agricultural industries of the region will be significant and profound, with 
declining water resources and rising temperatures potentially affecting crop production and limiting the performance of the 
project outputs (e.g., sustainable farming practices, reforestation activities, irrigation infrastructure). 

Hence, the preliminary medium–high risk rating of the project, which triggered a requirement for a detailed climate change 
assessment for the project according to the climate change risk management framework of the Asian Development Bank. 
Climate change risks were therefore further assessed for all project subcomponents based on CMIP5 climate modelling 
outputs for 2050 (2041–2060) under the RCP4.5 and RCP8.5 climate change scenarios.b For climate risk and vulnerability 
assessment, the participating project counties were grouped into six climatic regions based on river basins and geographic 
locations. 

It was projected that the annual mean temperature will increase by 2°C for the Yunnan project region and by above 2°C 
for all other river basins under the RCP4.5 climate change scenario.c Under the high climate change scenario (RCP8.5), 
temperatures were projected to increase by 2.5°C for the Yunnan project region; while the other regions were also projected 
to increase by 2.6°C–2.7°C. Annual total precipitation was also projected to increase by 2%, 2%, 3%, 3%, 4%, and 4% 
under RCP4.5 scenario and by 0%, 3%, 2%, 3%, 3%, and 1% under RCP8.5 scenario for the project regions of Yunnan, 
Sichuan, Guizhou, Chongqing, Hubei, and Hunan, respectively. Temperature increase is consistent over months and 
seasons. Change in the monthly distributions or seasonal patterns of projected precipitation and temperature across all 
project regions was not projected. 

Rising temperatures were projected to cause higher potential evaporation and water demands from crops. It was estimated 
that water demands from crops will increase to 2% and 4% in 2050 under RCP4.5 and RCP8.5 climate change scenarios, 
respectively. 

Projected increase in precipitation will result in increased water flow in rivers; and hence, more available water resources, 
including more recharges to groundwater. It was estimated that total water resources will increase slightly in 2050 under 
RCP4.5 and RCP8.5 climate change scenarios, offsetting water demand increases in 2050. 

There is an observed trend in more severe storms in the last few decades. The CMIP5 climate models are projecting that 
precipitation is likely to have fewer but more intensive rainfall events in 2050; although, changes in monthly totals are not 
significant. Under the RCP4.5 scenario, projected maximum 24-hour rainfalls at 10-year return interval (which is the 
standard used for designing infrastructure in the project preliminary design) will increase by 24%, 31%, 33%, 13%, 36%, 
and 14% for project regions of Yunnan, Sichuan, Chongqing, Hubei, Guizhou, and Hunan, respectively. Further details are 
provided in the supplementary document on climate risk and vulnerability assessment.d 

A. Climate Risk Screening 

Risk screening for each major project subcomponents is presented in the following: 

Farmland improvement and infrastructure improvement. Building retain walls for terrace lands for either crops or 
orchard trees; field roads, small irrigation canals, drainage ditches, water collection ponds, and various efficient irrigation 
facilities, such as pump, pipelines, drip irrigation and sprinkler. 

The major climate risk to those proposed farmland infrastructures is increased floods or runoff caused by extreme storms 
or rainfalls, potentially followed by landslides. 

Economic ecological forest development. Developing fruit and/or other tree crops in project regions for both economic 
and environmental purpose on the gentle slopes (13,189.06 ha new development and upgrading of 10,968.95 ha of existing 
tree crops). 

The projected temperature increase will be favorable to growing oil tea trees (Camellia oleifera Abel.) as it prefers warm 
conditions. It may be expanded further north from Hunan Province to other areas. For citrus trees, there may be both 
negative and positive impacts. The projected temperature increase will reduce the chances of trees suffering harm from 
early spring low temperature. However, higher temperature may also reduce the fruit quality because of fast fruit 
development that may lead to earlier maturity; lower acidity levels; and probably less sugar content, which is similar to 
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growing citrus in more tropical climates. Rising temperatures may also change the geographic suitability of other fruits that 
are normally growing in temperate climate. Climate risks for ecological tree planting are mainly erosions caused by severe 
storm or intensive rainfall events before those trees are well established. 

Chemical application reduction. Reducing their needs through use of solar insect-killing lamps, substituting with organic 
fertilizer application, and rationalizing fertilization with soil tests. 

The fertilizer application time and formula may have to be adjusted to adapt to changes caused by climate change in 
cropping systems. Pest control plans may also face new challenges from change frequency and severity of pest and 
diseases under changed climate conditions. 

Agricultural waste management. Include various livestock waste processing measures, crop straw processing for 
fertilizer, and collection of residual plastic films from the field. Climate change impacts include (i) extreme rainfall events, 
which may cause floods to collection pipelines and treatment units and/or plants that will result in waste spill over facilities 
and pollution; (ii) storm water, which may also swamp the wastewater collection pipelines and treatment facilities if they 
are not collected by separate pipelines; and (iii) elevated temperatures and heatwaves, which may affect the biological 
processes if wastewater treatment plants adopt biological methods. 

Climate Risk Classification 

Medium–High 

B. Climate Risk Assessment 

Project Subcomponent Potential Climate Impact Risk Level 

Farmland improvement 
and infrastructure 
development 

1. Increased floods or runoff caused by extreme storms or rainfalls 

2. Landslides caused by more severe intensive rainfalls 
High 

Economic ecological 
forest development 

1. Helpful to growing oil tea trees 

2. Reduced harm from early spring low temperature 

3. Reduced fruit quality 

4. Changes in geographic suitability of some fruits and other crops 

5. Floods and drought 

6. Erosions caused by severe storm or intensive rainfall events 

7. Drought which may affect the survival of young plants 

Medium 

Chemical application 
reduction 

Crop production calendars, crop species and varieties, and pest and 
disease frequency and cycles affected 

Low 

Agricultural waste 
management 

1. Extreme rainfall events causing floods to collection pipelines and 

treatment units 

2. Storm water which may swamp wastewater collection pipelines 

3. Heatwave which may affect the biological processes in wastewater 

treatment plant 

4. Increased volume of storm water caused by climate change 

Medium 

III. Climate Risk Management Response within the Project 

Risk screening and adaptation measures for each major project subcomponents are presented in the following: 

Farmland improvement and infrastructure development. Building retain walls for terrace lands for either crops or 
orchard trees; field roads, small irrigation canals, drainage ditches, water collection ponds, and various efficient irrigation 
facilities such as pump, pipelines, drip irrigation and sprinkler are intrinsically adaptation measures. For example, irrigation 
drainage canals for checking dams, sand sinking pits, and water tanks will help cope with flash floods in the hilly and/or 
mountainous valleys, caused by extreme storms or rainfalls, and potential landslides. It was recommended that during the 
detailed design stage, the maximum 24-hour rainfall for a 10-year recurrence period will be increased as per projected 
climate scenario described above. 

Economic ecological forest development. The projected temperature increase will be favorable to growing oil tea trees 
(for example, Camellia oleifera Abel.) as these prefer warm conditions and may be expanded further north from Hunan 
Province to other areas. For citrus trees, there may be both negative and positive impacts: the projected temperature 
increase will reduce the chances of trees suffering harm from early spring low temperature. However, higher temperature 
may also reduce the fruit quality because of fast fruit development that may lead to earlier maturity, lower acidity levels, 
and probably less sugar content. It was recommended that priority is given to those tree species that are currently 
successfully grown locally, but with longer growing periods and heat resistance capacity. The improved irrigation and water-
saving measures will ensure more efficient use of water and adapting to increased evapotranspiration caused by rising 
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temperatures. The improved disease and pest management control measures will protect against pest and disease 
frequency and cycles potentially altered by climate change. 

Chemical application reduction. Reducing their needs through use of solar insect-killing lamps, substituting with organic 
fertilizer application, and rationalizing fertilization with soil tests. The fertilizer application time and formula may have to be 
adjusted to adapt to changes caused by climate change in cropping systems. These would have to be evaluated on a case-
by-case basis during project implementation. 

Climate responsiveness must be embedded in the implementation of the project to account for climate change impacts 
across the five provinces and one municipality, covering 47 project counties; and the many different agencies and 
communities involved. Ideally, the Central Project Management Office, the executing agency; or the Provincial Project 
Management Offices, the implementing agencies, should be supported by technical personnel with climate change 
expertise in implementing the project. 

IV. Climate Mitigation within the Project 

Many of the project subcomponents will contribute to climate mitigation while addressing adaptation issues. This is the 
case for the revegetation subcomponents of the project, i.e., establishment of economic ecological forest, ecological 
protection forest belt, river protection belt, and ecological grass belt, which will contribute to greenhouse gas emission 
reduction by sequestering over 480,000 tons of carbon dioxide equivalent per year (net of emissions due to electricity use 
associated with construction and operation activities). Additional climate mitigation gains estimate as over 27,000 tons of 
carbon dioxide equivalent will come from improved fertilization practices, which will reduce nitrous oxide emissions, and 
from biogas recovery subcomponents, which will capture methane emissions. 

V. Climate Finance within the Project 

The total climate finance of this project is accounted for $197 million and $63 million for adaptation and mitigation 
respectively, of which $118 million and $38 million, respectively, will be financed by the Asian Development Bank. Details 
of the finance tracking exercise are also available in the supplementary document on climate risk and vulnerability 
assessment.d 

All activities under the farmland improvement and infrastructure development subcomponents were considered as 
adaptation measures because they were aimed at reducing erosions, floods, and droughts that were exacerbated by 
climate change. Climate finance was accounted 50% for dual used for irrigation and drainage canals and pump stations, 
and 100% for flood and/or erosion control facilities. 

Economic ecological forest development activities have dual (adaptation and mitigation) benefits; hence, they were 
accounted as cost for both adaptation and mitigation at 50:50 basis. 

Crop straw processing (under the agricultural waste management subcomponent) was considered as 100% mitigation 
measure because it reduces the greenhouse gas emission from crop burning in the field. 

Finance for purchasing equipment and instrument for chemical fertilizer reduction (under the chemical application 
reduction subcomponent) was accounted as 100% mitigation measure. 

a The China Council for International Cooperation on Environment and Development is a nonprofit international advisory 
body composed of high-level Chinese and international figures and well-known experts in the field of environment and 
development that undertake policy and applied research. 

b Coupled Model Intercomparison Project (CMIP) is a framework and the analog of the Atmospheric Model 
Intercomparison Project for global coupled ocean-atmosphere general circulation models. CMIP5 is the most recently 
completed phase of the project (2010–2014). 

c Representative concentration pathways (RCPs) are four greenhouse gas (GHG) concentration (not emissions) 
trajectories adopted by the Intergovernmental Panel on Climate Change for its fifth assessment report in 2014. The four 
RCPs—RCP2.6, RCP4.5, RCP6.0, and RCP8.5—are named after a possible range of radiative forcing values in the 
year 2100 relative to pre-industrial values (+2.6, +4.5, +6.0, and +8.5 W/square meter, respectively). The RCPs are 
consistent with a wide range of possible changes in future anthropogenic (i.e., human) GHG emissions, and aim to 
represent their atmospheric concentrations. RCP2.6 assumes that global annual GHG emissions (measured in carbon 
dioxide-equivalents) peak between 2010–2020, with emissions declining substantially thereafter. Emissions in RCP4.5 
peak around 2040, then decline. In RCP6.0, emissions peak around 2080, then decline. In RCP8.5, emissions continue 
to rise throughout the 21st century. 

d Climate Risk and Vulnerability Assessment (accessible from the list of linked documents in Appendix 2 of the report and 
recommendation of the President). 


