
Hunan Miluo River Disaster Risk Management and Comprehensive  
Environment Improvement Project (RRP PRC 53052) 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 
Project Title: Hunan Miluo River Disaster Risk Management and Comprehensive 

Environment Improvement Project 

Project Cost ($ million): 150.0 

Location: Pingjiang County, Hunan Province, People’s Republic of China 

Sector: Agriculture, natural resources and rural development 

Theme: Environmentally sustainable growth; Inclusive economic growth 

Brief Description: 
 

The project aims to demonstrate rural vitalization and environmental 
improvement in Pingjiang County and contribute to the People’s Republic of 
China's development goals of inclusive and sustainable growth. The project will 
have the following outputs: 
Output 1: Water-related disaster risk management strengthened; 
Output 2: Access to safe drinking water and sanitation services enhanced; 
Output 3: Circular agriculture for sustainable livestock waste management and 
eco-farming demonstrated; and 
Output 4: Green procurement practices piloted and environmental education 
mainstreamed 

Source: Asian Development Bank. 

 
II. SUMMARY OF CLIMATE CHANGE FINANCE 

 
Project Financing Climate Finance 

Source 
Amount 
($ million) 

Adaptation 
($ million) 

Mitigation 
($ million) 

Asian Development Bank    

 Ordinary capital resources (regular loan) 8.86 7.56 1.30 
Source: Asian Development Bank. 

 
III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 

 
A. Sensitivity of Project Components to Climate or Weather Conditions and the Sea Level 
The proposed project activities are sensitive to weather, climate, and climate change from seasonal run-off 
and flash floods, drought, heat wave, cold event, and other severe weather events. The subprojects under 
the project outputs that may be affected are as follows: 
1. Riverbank reinforcement and ecological embankment in Miluo River. The increase in storm 
occurrence will increase the amount of rainwater entering rivers, consequently the water level will increase 
and may exceed embankments. The river flow speed will increase leading to stronger scouring of the 
riverbanks. The increasing rainfall variability and higher temperatures will cause the variation in soil 
moisture with the consequence of damaging river embankment by cracking and erosion. 
2. Restoration and protection of Huangjin River National Wetland Park. Increasing frequency and 
extent of intense rainfall may increase flow to wetlands. Increasing extent of droughts may affect wetlands, 
by hindering the growth and/or damaging plants. The increase in temperature will change distribution 
patterns of pests and disease, and plants that are not adapted will be stressed. Ecosystem benefits, such 
as the capacity to improve water quality, rainwater capture, and soil erosion control may be decreased. 
3. Integrated water supply in urban and rural Pingjiang. The changes in variability in precipitation 
patterns and increasing of extreme weather events may result in alternating flood and drought, which may 
affect water availability and quality. Floods from heavy rainfall will cause direct damage to asset, 
contaminants to enter pipelines and underground storage tanks. Drought from less rainfall will cause 

http://www.adb.org/Documents/RRPs/?id=53052-001-3
http://www.adb.org/Documents/RRPs/?id=53052-001-3
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insufficient water for consumers. Increasing rainfall variability and higher temperatures may cause higher 
variation in soil moisture, which may result in damages to soil foundation and pipe network. 
4. Rural domestic wastewater treatment and sanitary conditions improvement. Increasing 
frequency and extent of heatwaves, floods, and droughts may have adverse impact on foundation and pipe 
network.  
5. Sustainable livestock waste management. Increasing frequency of intense rain may cause 
higher chance of contamination accidents. 
6. Promotion of eco-farming technology and practices. The construction, practice and yield of 
ecological rice, vegetable, fruit, and tea camellia may be affected by climate extreme events such as flood 
and storm, drought, heat wave and cold event. The warming will change distribution patterns of pests and 
disease for crops as mentioned above. 

B. Climate Risk Screening 

During 1961–2018, the observed climate change indicates warming trend for annual temperature and 
fluctuates with slight increasing trend for annual precipitation in Pingjiang County. The annual mean 
temperature increases at a warming trend of 0.11°C per 10 years, which is less than the average warming 
trend of the country (about 0.23°C/10a). The average annual total precipitation fluctuates with slight 
increasing trend of 14.75 millimeters per 10 years. The changes in seasonal climate indicate warmer winter 
and spring, and hotter and wetter summer. The increased rainfall variability, more precipitation in flooding 
season, increasing trend for storm days and intensity implies more frequent and severe flood and mountain 
torrents. 

The future climate change was projected based on Regional Climate Model RegCM4 under two 
representative concentration pathway (RCP) scenarios (RCP4.5 and RCP8.5) and compared with baseline 
period 1986–2005.  

Temperature Increase. The projected increasing trend for annual mean temperature during 2020–2099 
will be about 0.13°C per ten years under RCP4.5, which is similar with the observed increasing trend during 
1961–2018. However, the warming trend will be substantial under RCP8.5, which is almost three times as 
the warming trend of RCP4.5. 

Rainfall Change. The projected annual precipitation will decrease slightly under RCP4.5 and there will be 
no trend under RCP8.5 during 2020–2099. While the decadal precipitation will consecutively increase 
slightly with a range between 7.3% and 3.9% under RCP 4.5 for 2020s and 2030s, respectively, a decrease 
of 5.3% for 2040s is projected. The daily precipitation intensity will increase consistently under RCP4.5 and 
RCP8.5 during 2021–2050. 

 

The climate risk screening identified the following risks which may affect the project: seasonal flooding and 
storm as a major risk, lack of precipitation (seasonal drought) as a moderate risk, and extreme changes in 
temperature leading to heatwaves as a minor risk. 
 

Climate Risk Classification: medium 

C. Climate Risk and Adaptation Assessment 
1. Riverbank reinforcement and ecological embankment in Miluo River 
Potential climate risk: The increase in storm occurrence will increase river flow and may exceed 
embankments. 
Risk level: High 
Adaptation measures: (i) Adjusting design standards in accordance with the climate projection findings. 
The flood control standard for the proposed embankment is 1-in-20-year or 1-in-10-year flood. An 8% 
increase for designed peak flood volume in rural areas, and a 10% increase for designed peak flood volume 
in the city has been adopted in the flood studies report to calculate the changes in water level. For the city 
section, the increase in water level may reach 0.4 meter (m) along the main river, and 0.1–0.3 m along the 
tributaries. For rural areas, increase in water level may reach 0.1–0.2 m generally, and 0.3 m in a few places 
with narrow channels. The flood prevention embankment has been designed with this increase in flow and 
water level, and embankment has been designed with freeboard of 0.9–1.02 m for different sections. The 
section of Miluo River in the city is the key area for future development, the average height of embankment 
has been designed to increase about 0.8 m, for a total length of 8.355 kilometers; (ii) reducing flood risk by 
river dredging; (iii) increasing rainfall storage capacity and reducing bank erosion by developing riparian 
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buffers (riverbank greenbelt and storm drain ditches) from the edge of the riverbank; and (iv) using risk 
management strategies and measures to reduce losses caused by flooding. 

2. Restoration and protection of Huangjin River National Wetland Park  
Potential climate risk: Temperature-related extreme events will damage vegetation and increase risks of 
ecological function losses. 
Risk level: Medium 
Adaptation options: (i) Climate-resistant plant species which can endure heat waves and prolonged 
droughts; (ii) monitoring of wetland environment for wetland and habitat degradation and monitoring of 
wildfire, which provide early warning for wetland protection under climate change conditions.  

 
3. Integrated water supply in urban and rural Pingjiang 
Potential climate risk: The changes in variability in precipitation patterns and increasing of extreme 
weather events may result in alternating flood and drought, which may affect water availability, recharge, 
and quality. 
Risk level: Medium 
Adaptation measures: (i) Water resource assessment have indicated that the Dajiangdong Reservoir 
meets threshold for both water supply assurance and irrigation water supply guarantee, and is robust to 
climate; (ii) water saving technologies have been designed in the subproject, such as more resilience 
material for pipe, advanced pipe connection may reduce water losses during water supply and distribution; 
and (ii) water-saving from water treatment technology and instrument. 

 
4. Separating rainwater from sewers in urban and rural Pingjiang 
Potential climate risk: Increasing rainfall variability and intensity may increase the amount of rainwater 
entering the stormwater drainage network during a specific rain event 
Risk level: Medium 
Adaptation measures: (i) Selecting sections from the existing combined sewer system that have high 
impact on the final drained water quality, and replacing the selected sections with separate storm and sewer 
systems; it fundamentally prevents high water quality degradation from cross-contamination between sewer 
and storm; (ii) the proposed sewage and rainwater separation systems will reduce the water flow into waste 
collection system, and reduce the wastewater amount need to be treated; (iii) in the urban area the highest 
drainage standard of 1-in-3 year daily storm is selected for drainage system design, and an additional safety 
margin is adopted to alleviate the potential even higher storm events impact of future climate. 
 
5. Rural domestic wastewater treatment and sanitary conditions improvement 
Potential climate risk: Increasing frequency and extent of heatwaves, floods, and droughts may have 
adverse impact on foundation and pipe network. 
Risk level: Medium 
Adaptation options: (i) The proposed sewage and rainwater separation systems will reduce the water flow 
into waste collection system, and reduce the wastewater amount that needs to be treated; (ii) water pipes 
and domestic wastewater pipes which are more resistant against heatwaves, floods, and droughts should 
be used. 
 
6. Sustainable livestock waste management 
Potential climate risk: Increasing frequency of intense rain may cause contamination accidents in livestock 
farms  
Risk level: Medium 
Adaptation options: The proposed sewage (liquid manure) and rainwater separation systems in livestock 
farms will reduce the wastewater amount that needs to be treated and protect rural water quality. 
 
7. Promotion of eco-farming technology and practices 
Potential climate risk: Increasing frequency and extent of intense rain may increase flow to eco-farming 
pilots; increasing extent of droughts may affect agriculture by hindering the growth of crops and/or damaging 
the crops (frost damage or wilting). 
Risk level: Medium 
Adaptation options: (i) drainage ditches and water-conserving facilities, and sustainable farming 
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techniques have been designed in eco-farming construction; (ii) integrated pest control, which 
comprehensively increases the resilience of the local farming communities against future climate change 
impact risks have been designed in eco-farming construction. 
Development of ‘integrated smart disaster risk management system’ in Output 1, ‘green procurement’ in 
Output 4, and ‘institutional and project management capacity building’ in Output 4 will address climate 
change adaptation and resilience by developing integrated smart disaster risk management, and capacity 
building of stakeholders, decisions-makers, and the public. 

D. Climate Risk Screening Tool and/or Procedure Used 
Preliminary risk screening was conducted in accordance with the Asian Development Bank’s climate 
change risk management framework.a 
a ADB. 2014. Climate Risk Management in ADB Projects. Manila. 

Source: Asian Development Bank. 

 
IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

 
1.  There are two main categories of adaptation activities.1 Adaptation finance reported for a 
project is the sum of the financing for all project activities aimed at addressing specific climate 
change risks. Considering one of the key objectives of the project is to provide an integrated 
disaster risk management system for early warning and decision making, which is closely relevant 
to climate change. The designs of some subprojects are geared toward climate resilience, to 
withstand projected increase in rainfall intensity and temperature. These include: (i) increasing 
the height of embankment for Miluo River in the city section; and (ii) enhancing rainfall harvest 
capacity and reducing soil and water losses by adding water collection ponds in eco-farms. The 
incremental cost of these infrastructure measures is estimated to be $3.35 million. In addition to 
the abovementioned costs to climate-proof the infrastructure investment, an additional project 
activity will also be undertaken as part of the project — awareness-raising on climate change and 
capacity building activities targeting climate relevant disasters monitoring, forecasting, and 
emergency response, which is estimated to cost $3.95 million. 
 

Adaptation 
Activity Target Climate Risk 

Estimated 
Adaptation Costs 

($ million) 
Adaptation Finance 

Justification 

Increase 
embankment 
height based on 
an 8–10% 
increase in flood 
volume  

The increase in storm will 
increase the amount of 
rainwater entering rivers, 
consequently the water 
level will increase and 
may exceed the flood 
control standard of 
embankments. 

3.28 
(ADB loan: 3.28) 

The average height of 
embankment for Miluo River in 
the city section has been 
designed to increase about 0.8 m 
with total length of 8.355 km 
costing $0.39 million/km. 

Added water 
collection ponds  

Increasing rainfall 
harvest and decreasing 
extent of droughts may 
affect crop in eco-farming 
pilot. 

0.23 
(ADB loan: 0.23) 

Construction of 19 water ponds 
costing $0.23 million 

Enhance climate 
relevant disaster 
risk management 
by developing 
smart disaster risk 
management 
system 

Increasing frequency and 
extent of intense rain and 
flood will increase the 
flood risk. 

3.99 
(ADB loan: 3.99) 

Purchasing monitoring facilities 
for water quality, hydrology, forest 
fire, and landslide disaster costing 
$1.19 million. Development of 
dataset management platform, 
monitoring and early warning 
system, data analysis and 

 
1 ADB. 2016. Guidance Note on Counting Climate Finance in Urban and Water. Manila 
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Adaptation 
Activity Target Climate Risk 

Estimated 
Adaptation Costs 

($ million) 
Adaptation Finance 

Justification 

decision supporting system, and 
command and rescue system 
costing $2.80 million. 

Capacity building  Government staff’s 
capacities to address 
climate change and 
public awareness of 
climate change are low. 

0.15 
(ADB loan: 0.06) 

Program and publicity for public 
awareness about climate change 
in local school and community, 
and capacity building for decision-
makers costing about $0.15 
million 

Total (Estimated Adaptation Cost) 7.64 

(ADB loan: 7.56) 
 

ADB = Asian Development Bank, km = kilometer, m = meter. 
Source: Asian Development Bank. 

 
V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

 
2.  An activity is considered climate mitigation if it promotes efforts to reduce or limit 
greenhouse gas emissions or enhance the greenhouse gas sequestration (footnote 1). The 
project subcomponents that will contribute to climate mitigation include livestock waste 
management, wetland conversion and re-vegetation, and green procurement subprojects. The 
estimated cost of climate change mitigation measures of the project is $5.88 million, of which 
$1.24 million will be financed by ADB. 
 

Mitigation Activity 

Estimated GHG 
Emissions Reduction 

(tCO2e/year)a 

Estimated 
Mitigation Costs 

($ million) Mitigation Finance Justification 

Livestock waste 
management 

5,261b 4.86 
(ADB loan: 0) 

Construction of livestock waste 
treatment subproject costing $4.43 
million and purchasing relevant 
facilities costing $0.43 million. 

Restoration and 
protection of 
ecosystem  

2,960c 0.66 
(ADB loan: 0.66) 

Restoration of 242.1 ha eco-forest 
and 0.8 ha wetland. 

Clean energy 
usage  

532d 0.64 
(ADB loan: 0.64) 

Provision of 524 of solar lights and 
21 energy-efficient water heaters 
contribute to an annual saving of 
251,520 kWh and 458,000 kWh, 
respectively. 

Total (Estimated Mitigation Cost) 6.16 
(ADB loan: 1.30) 

 

ADB = Asian Development Bank, ha = hectare, KWh = kilowatt-hour, GHG = greenhouse gas, tCO2e = tons of carbon 
dioxide equivalent, tC/ha/yr = tons of carbon per hectare per year. 
a Energy savings/year x emission factor = GHG emissions reduction. 
b Subproject 7 will manage the livestock waste of farms producing a total of 113,400 hogs and 60,000 poultry annually. 

GHG emission reductions were estimated using default emission factors of the Australian pork industry for hogs and 
the Intergovernmental Panel on Climate Change guidelines for poultry. The calculated emissions include direct and 
indirect nitrous oxide and methane. The current annual emissions, without any treatment, are estimated at 5,493 
tCO2e, while future annual emissions after subproject completion, with the treatment, are estimated at 232 tCO2e. 
Hence, the project is estimated to contribute to a reduction of 5,261 tCO2e annually. 

c Annual carbon sequestration capacity of ecosystem restoration is 3.32 tCO2e/ha/yr. 
d Conversion factor for power generation of the national grid (0.7493 tCO2e) in the national grid to greenhouse gas 

emissions of 0.7493 kg CO2e/kWh. International Energy Agency. 2011. CO2 Emission from National Grids. Paris. 
Source: Asian Development Bank. 


