
Henan Dengzhou Integrated River Restoration and                                                
Ecological Protection Project (RRP PRC 52023) 

 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
Project Title: Henan Dengzhou Integrated River Restoration and Ecological Protection Project 

Project Cost (€ million): 383.49 

Location: Dengzhou City, Henan Province, People’s Republic of China (PRC) 

Sector: 
Agriculture, natural resources and rural development; Water and other urban 
infrastructure and services  

Theme: Inclusive economic growth; Environmentally sustainable growth 

Brief Description: 
 

Dengzhou City, a city of the Henan Province, is situated at a part of the Yangtze River 
Basin, which is designated by the government as the national key ecological function 
zone. Danjiangkou Reservoir in the Han River is one of the three water sources of the 
South-to-North Water Diversion Project. Tuan River passes through the main town of 
the city, which has experienced recurring major flood events in the past years. The 
Dengzhou City has 28 townships and 606 villages; it has an area of 2,369 square 
kilometers with current population of 1.78 million, 60% of which is rural population. 

Climate changes and their impacts on hydrological systems, environmental system, 
and water resource management are major issues, with which the PRC and the rest 
of the world should cope in the 21st century. Over the past several decades, global 
warming has occurred. It has caused more extreme weather/climate events in the 
PRC and leads to serious consequences to society, economy, and environment. 
According to the United Nations Intergovernmental Panel on Climate Change Fifth 
Assessment Report, projections from current global climate models, global warming 
will keep on going for the foreseeable future, leading to more frequent extreme 
weather/climate events in many regions, especially flood and drought prone regions 
like Henan Province. Project areas in the Dengzhou City are also facing the risk of 
extreme temperature and flood events.  

This project aims to restore and protect the ecosystems in the Tuan River in Dengzhou 
City (32.68°N, 112.08°E), Henan Province by introducing innovative planning, design, 
and implementation methods to promote integrated water resources management, 
especially river health restoration through promotion of upstream and downstream 
linkages and urban–rural integration; implementation of eco-friendly river restoration 
plans; implementation of integrated surface and ground water pollution control 
measures; and promotion of community-based watershed management. The project 
will have three outputs: 

Output 1: Urban and rural water infrastructure in Dengzhou city improved. This 
output will cover wastewater management, rural water supply system, solid waste 
management in rural towns, and flood risk management.  

Output 2: Ecosystem services in Dengzhou City improved. This output will 
implement river corridor improvement, soil and water conservation, and wetland 
restoration.  

Output 3: Water resources management capacity enhanced. This output will 
develop environmental research and education center for Tuan River watershed, river 
health monitoring of lower Tuan River, and institutional and local capacity building. 

 
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) 181.27 2.27 17.75 

Source: Asian Development Bank.  
 
 
 
 

http://www.adb.org/Documents/RRPs/?id=52023-001-3
http://www.adb.org/Documents/RRPs/?id=52023-001-3
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III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
A. Sensitivity of Project Component(s) to Climate or Weather Conditions and the Sea Level 
1. Infrastructure construction and improvement (roads, bridges, parks, wastewater and water treatment 

plants, and facilities). Extreme rainfall events may cause flooding, excessive surface runoff, and landslides. 
Heavy rainfall events may damage roads, bridges, and parks. Droughts may also negatively affect these 
infrastructures. 

2. Ecological protection and tree planting. Severe storms or extreme rainfall events may lead to increased 
erosion. Storm may knock down trees. Riverbanks could be eroded by fast-flowing rivers during flood season. 
Drought may: affect the survival of plants; lead to limited water availability for irrigation; negatively impact the 
growth of trees through changes in moisture content, runoff, and erosion conditions; and lead to wildfires.  

3. Waste treatment management. Extreme rainfall events could cause inundation of water collection pipes and 
treatment units. Stormwater may overwhelm wastewater collection pipelines. Heatwaves may affect the biological 
processes in wastewater treatment plants. Climate change also lead to increased volume of stormwater. Flooding 
may overwhelm drainage infrastructure. Floods may put pressure on drainage systems. Sewerage systems may 
be difficult to operate and maintain during dry seasons.  

4. Water supply systems. Floods may increase the intensity of bacteria and metal contaminant fluxes. Floods may 
lead to outbreaks of waterborne disease. Heavy rainfall may affect the capacity of systems to store additional 
water. Drought may: impact the quality of source waters and increase sources of water pollution; cause algal 
blooms; lead to limited water availability; and result in higher water demand for domestic and industrial uses. 
 

B. Climate Risk Screening 
Climate change risks have been assessed for all subcomponents of the project based on the results of daily 
temperature and precipitation statistical downscaling models driven by six Coupled Model Intercomparison Project 
Phase 5 global climate models at the Nanyang station (2021–2050) under the representative concentration pathway 
(RCP)4.5 and RCP8.5 climate change scenarios. 
1. Temperature increase. It is projected that annual mean temperature will increase by 1.28°C and 1.51°C for 

RCP4.5 scenario and RCP8.5 scenario correspondingly. The number of extreme hot days (daily mean 
temperature reaches or is higher than 30°C) is projected to significantly increase by 101.6% and 133.0% for 
RCP4.5 scenario and RCP8.5 scenario correspondingly.  

2. Rainfall increase. The results suggest that annual precipitation increase by 27.1 millimeter (mm) per year and 
31.0 mm per year for RCP4.5 scenario and RCP8.5 scenario respectively during the period of 2021–2050; the 
number of days with heavy precipitation (daily precipitation higher than 50 mm) is also increase dramatically by 
67.8% and 58.3% for RCP4.5 scenario and RCP 8.5 scenario correspondently during the period of 2021–2050. 

3. Rainstorm increase. Future once-every-N-years daily precipitation changes during the period of 2021–2050 are 
projected to increase ranging from 37.7% to 51.7% and from 4.8% to 25.4% under RCP4.5 and RCP8.5 
scenarios, respectively, compared to the period 1971–2000. For example, once-every-50 years daily precipitation 
at the Nanyang region is about 212.8 mm. Under the RCP4.5 and RCP8.5 climate change scenarios, the 
precipitation event of such intensity is likely to become 318.0 mm and 234.1 mm respectively. This suggests that 
the chance for once-every-50-years precipitation events in 2021–2050 may be similar to or even more than the 
current once-every-100-years precipitation value (246.5 mm) in project regions.  
 

Climate Risk Classification: Medium 
 

C. Climate Risk and Adaptation Assessment 

 

Subproject Potential Climate Risk 
Risk 
Level 

Possible Adaptation Measures 

Construction and 
improvement of 
infrastructures and 
facilities 

• Increased floods or runoff caused by 
extreme rainfalls 

• Landslides caused by severe rainfall 
events 

• Heavy rainfalls may damage roads, 
bridges, and parks 

• Droughts may weaken and/or destroy 
public infrastructures 

High • Selecting appropriate 
materials 

• Selecting appropriate 
locations for degradation 
resistance due to floods 
and high temperature 

 

 

Ecological 
protection and tree 
planting 

• Erosions caused by severe 
storms or intensive rainfall events 

• Drought may affect the survival of 
plants 

Medium • Selecting suitable tree 
species or alternatives 

• Adopting rainwater 
harvesting and 
conservation measures 
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• Riverbanks are likely to be 
eroded by fast-flowing rivers 
during flood season 

• Drought may lead to limited water 
availability for irrigation 

• Drought may impact the growth 
of trees through changes of 
moisture content, runoff, and 
erosion conditions 

• Drought may lead to wildfires 

• Storms with strong winds may 
knock down trees 

• Regular and emergency 
irrigation measures during 
dry seasons 

• Installing green roofs, 
planting trees, and 
constructing wetlands to 
reduce stormwater runoff 

Waste treatment 
management 

• Extreme storm events cause 
inundation of water collection 
pipes and treatment units 

• Excessive stormwater may 
overwhelm wastewater collection 
systems 

• Heatwaves may affect biological 
processes in wastewater 
treatment plants 

• Climate change result in 
increased volume of stormwater 

• Flooding may overwhelm 
drainage infrastructure 

• Flooding may put pressure on 
drainage systems 

• Sewerage systems may be 
difficult to operate and maintain 
during dry seasons  

High • Integrating in the 
wastewater treatment plant 
project design future 
rainfall variations 

• Separating stormwater and 
wastewater drainage 
systems 

• Establishing a 
maintenance mechanism 
to maintain treatment 
capacity of wastewater 
treatment plants 

• Selecting appropriate 
materials to enhance 
degradation resistance for 
floods and high 
temperature 
 

Water supply 
systems 

• Floods may increase the intensity of 
bacteria and metal contaminate 
fluxes 

• Floods may result in outbreaks of 
waterborne diseases 

• Heavy rainfall may affect the 
capacity of systems to store 
additional water 

• Drought may impact the quality of 
water supply sources and increase 
sources of water pollution 

• Drought may cause algal blooms 

• Drought may lead to limited water 
availability 

• Drought may result in higher water 
demand for domestic and industrial 
uses 

Medium • Building a monitoring 
system to monitor flood 
events and to track quality 
and quantity of water 
sources 

• Selecting appropriate 
materials to enhance 
degradation resistance for 
floods and high 
temperature 

• Diversifying water supply 
sources 

• Integrating flood protection 
infrastructures to prevent 
contamination of water 
resources 

• Promoting effective use of 
water 

• Installing flood monitoring 
and forecasting, and flood 
early warning system 
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D. Climate Risk Screening Tool and/or Procedure Used 
Preliminary risk screening is conducted in accordance with the Asian Development Bank’s climate change risk 
management framework, and the project is rated as “medium to high risk” for climate change impacts. 

 
IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

Adaptation Activity Target Climate Risk 
Estimated 

Adaptation Costs 
(€ million) 

Adaptation Finance Justification 

Urban and rural water 
infrastructures in 
Dengzhou City improved  
(e.g., Jinlong and 
Sangzhou water 
treatment plants; sewer 
pipe network; water 
diversion channel) 

Increasing precipitation 
intensity can result to 
extreme flooding 

1.08 The water diversion channels can 
improve flood control ability. 
Therefore, the construction of these 
channels is an adaptation activity, 
and the associated cost of this 
subcomponent is reported as 
adaptation finance. Wastewater 
treatment plants, sewerage 
treatment plants, and sewer pipe 
network into and out of the 
wastewater treatment plants are 
considered as adaptation measures 
because they mainly serve for 
reducing flood risk and pollutants 
caused by increasing precipitation 
intensity.  

Ecosystem services in 
Dengzhou City improved 
(e.g., Tree planting, 
wetland construction, 
Watercourse 
improvement works) 

Increasing precipitation 
intensity can result in 
extreme flooding 
 
Increased temperature 
can result in drought 

1.10 Tree planting is a dual benefit 
subcomponent, and the expenses 
associated with this subcomponent 
are under both adaptation and 
mitigation categories. Tree planting 
in the parks and factories aims for 
erosion control dual purpose, and 
ecological protection tree planting 
aims for purely land and water 
conservation purpose. Wetland 
construction aims at reducing 
flooding risks of the lower reaches 
of rivers therefore, this is 
considered as an adaptation 
measure. Watercourse 
improvement works aim at reducing 
flooding risks of lower reaches of 
rivers therefore, this is considered 
as an adaptation measure. 

Water resources 
management capacity 
enhanced (e.g., training 
centers) 

Increasing extreme 
events (storms with 
floods and strong wind) 

0.09 Integrating appropriate design 
measures to withstand impact of 
strong winds and floods due to 
extreme events. 
 
Integration of relevant multi-hazard 
early warning systems in support of 
the proposed infrastructures are 
adaptation measures. 

 
. 
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V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

Mitigation Activity 

Estimated GHG 
Emissions 
Reduction 

(tCO2e/year)a 

Estimated 
Mitigation 

Costs 
(€ million) 

 
 

Mitigation Finance Justification 

Ecological protection and tree 
planting  

4,911.038 17.75 Tree planting is a dual benefit 
subcomponent; the expenses 
associated with this subcomponent is 
under both adaptation and mitigation 
categories. It can be estimated that 
tree/plant/grass subprojects will 
achieve 4,911.03 tCO2e of carbon 
reduction per year. 

Improved wastewater 
treatment 

1,103.497 
 

Avoidance of CH4 emissions from 
improved wastewater facilities 

Improved wastewater 
treatment 

517.860 Avoidance N2O emissions from 
improved wastewater facilities 

Improved solid waste 
management  

10,279.760 Avoidance of GHG emissions from 
solid organic wastes 

Use of energy efficient 
equipment 

70,837.240 Avoidance of GHG emissions from 
improved electricity consumption 

CH4 = methane, GHG = greenhouse gas, N2O = nitrous oxide, tCO2e = tons of carbon dioxide equivalent. 
a  Energy savings/year x emission factor = GHG emissions reduction. 
Source: Asian Development bank.  

 
 
 


