
Anhui Huangshan Xin’an River Ecological Protection    
and Green Development Project (RRP PRC 52026) 

 

CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
Project Title: Anhui Huangshan Xin’an River Ecological Protection and Green 

Development Project 

Project Cost (€ million): 190.06 

Location: Huangshan Municipality, Anhui Province, People’s Republic of China 

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

Theme: Environmentally sustainable growth; Inclusive economic growth 

Brief Description: 
 

The Project’s objectives are to promote green development by protecting the 
water quality and ecological environment in the Xin’an River Basin, and 
promoting eco-tourism and sustainable economic development in 
Huangshan Municipality. 
The entire project has four key outputs: 
Output 1: Urban point source pollution management facilities upgraded; 
Output 2: Rural point and non-point source pollution control facilities and 
systems enhanced; 
Output 3: Green financing mechanisms piloted; and 
Output 4: Capacity for ecological system and project management 
strengthened. 

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) 90.09 13.80 13.66 
Source: Asian Development Bank. 

 
  

http://www.adb.org/Documents/RRPs/?id=52026-001-3
http://www.adb.org/Documents/RRPs/?id=52026-001-3
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III. SUMMARY OF CLIMATE RISK SCREENING AND ASSESSMENT 
A. Sensitivity of Project Component(s) to Climate or Weather Conditions  
1. Urban wastewater and stormwater management. More precipitation and intense storms will 

increase risk of flood damage to the wastewater treatment plant, pumping station, and drainage 
network. It will also increase the risk of untreated sewage overflow resulting in pollution leaks. 

2. Rural wastewater infrastructure upgrading. Higher temperatures can affect the operation of 
wastewater treatment facilities. More precipitation and intense storms will increase risk of flood 
damage to rural wastewater infrastructure. 

3. River flow improvement and flood control (structural and non-structural) improvement. 
Increased amount of precipitation and intensity of storms would increase the risk of river flooding. 
Change of watershed runoff in quantity and quality, caused by higher temperature or changed rainfall 
pattern, might lead to ecological degradation. 

4. Tea farming. With the increase in temperature, the currently well-known tea-growing regions might 
not be suitable for cultivation; tea farms would shift to higher latitudes and higher altitude ecosystems. 
Tea production would be benefited by carbon dioxide elevation, but significantly affected by drought, 
heavy rains, frosts, proliferation of pests and diseases, and soil degradation. Tea quality will 
deteriorate if the ratio of free amino acids to polyphenols is unbalanced.a  

B. Climate Risk Screening 
Based on probabilistic algorithm climate change model, Huangshan Municipality’s climate vulnerabilities 
and medium to high level risk exposures are mainly from urban flood, extreme heat, water scarcity, and 
wildfire. Other low-level risk exposures are from cyclone, landslide, earthquake, river and coastal flood. 
Based on multi-decadal climate change projections model used for IPCC/CMIP5, the temperature in 
Huangshan will evidently rise by the 21st century. Comparing the decadal changes of annual maximum, 
minimum, and mean temperatures in Huangshan for the period 2020 to 2100 versus the baseline period 
1960 to 2015, there will generally be an increasing trend in the future where the largest decadal average 
temperature of 1.16°C will peak in 2090’s. The projected precipitation changes in Huangshan for the 
period 2020 to 2100 will similarly increase in quantity but vary under different scenarios; projected annual 
precipitation will peak at 1880 mm and rainy days will increase to 163 days. 
Climate Risk Classification: medium 
Based upon initial climate risk screening, the climate risk is ranked as medium. A detailed climate 
vulnerability assessment has been prepared. 
C. Climate Risk and Adaptation Assessment 
Pursuant to the assessment procedures of ADBb,c and IPCC,d a structured stepwise approach is the 
backbone of the climate risk and adaptation assessment. The assessment was conducted to identify 
biophysical and socioeconomic drivers of climatic vulnerability via the review of relevant project 
documents and studies, close consultations with the Huangshan PMO and project specialists, and 
collation of all baseline biophysical, environmental, demographic, climatic and policy data, and conduct of 
site visits in local villages and cultivated plantations. The findings of climate risk and adaptation are 
summarized as follows: 
1. Huangshan Municipality in Anhui Province, where the project is located, is part of the Yangtze River 

Economic Belt which covers both the Yangtze River Basin and the Xin’an River Basin. Anhui 
Province lies in the monsoonal area of the lower reach of the Yangtze River; this northern area has a 
warm-temperate semi-humid monsoonal climate while the southern area has a sub-tropical humid 
monsoonal climate. The average annual temperature of Anhui Province is between 14°C and 17°C.  
Compared with the climate in other parts of the PRC, Anhui Province is characterized by rain 
concentrating during the hot season and a remarkable continental monsoonal climate. In addition, 
Anhui Province has a mild climate, abundant sunshine, distinctive seasons (warm spring, hot 
summer, cool fall and cold winter) and an obvious monsoon due to its geographical position. 

2. The climate change risk assessment for this project is aimed at (a) using the scientific, evidence 
based data to understand the range of climate change and variability and what impact these could 
have on the project; (b) understanding better the project’s vulnerability to the current and future 
climate; (c) using a risk-based approach assessing what measures can be put in place now and in the 
future to increase the resilience of the project; and (d) minimizing the risk of significant impacts of 
climate change and variability. 
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3. Climate change poses various range of impacts to this project. Projected temperature increases 

in Huangshan may stress physical structures and degrade materials. Projected increases in 
rainfall variability and intensities of extreme rainfall events may potentially increase the flood 
risks. Sudden intense storms following a drought may lead to flash floods due to the poor 
absorbent capacity of soil. Reinforced structural materials should be considered in the design and 
construction of wastewater and stormwater drains using various forms of pipes, pipe beddings, 
walkways, retaining structures or flood dams along rivers, wastewater treatment stations, and 
tourism facilities. Elevated groundwater table and flooding would need extra infiltration via 
enhanced pipe flow capacity or emergency outlets in rural wastewater treatment stations. The 
adaptation option is to design for a sponge city with structural enhancements, foundation stability, 
inflow capacity, flood water surge resistance, emergency by-pass outfalls, and carbon neutral 
land use. 

D. Climate Risk Screening Tool and/or Procedure Used 
Based on probabilistic algorithm climate change model,e Thinkhazard,f the climate vulnerabilities and 
risks of Huangshan are mainly urban flood and extreme heat with high hazard level, water scarcity and 
wildfire with medium-hazard level. The other risks of cyclone, landslide, earthquake, river flood and 
coastal flood are accessed to be low hazard level. Dataset on climate change projection adopted in this 
report was derived by the Beijing Climate Center Climate System Model version 1.1 Modified 
(BCC_CSM1.1-M). The climate change in Huangshan was further simulated by MarkSim DSSAT 
weather file generatorg under the greenhouse gas emission scenarios of the RCPs – RCP 2.6, RCP 
4.5, RCP 6.0, and RCP8.5 as per the IPCC/AR5. 
ADB = Asian Development Bank, AR5 = Fifth Assessment Report, CMIP5 = Coupled Model Intercomparison 
Project, Phase 5, IPCC = Intergovernmental Panel on Climate Change, mm = millimeter, PMO = project 
management office, PRC = People’s Republic of China, RCP = representative concentration pathway. 
a Sharma, V. S. and Gunasekare, M. T. K. (ed.), Global tea science: Current status and future needs, Burleigh 

Dodds Science Publishing, Cambridge, UK, 2018. 
b Asian Development Bank, 2018. Information Sources to Support ADB Climate Risk Assessments and 

Management: Technical Note. Mandaluyong city, Philippines: Asian Development Bank. 
c Asian Development Bank, 2016. Guidelines for Climate Proofing Investment in the Water Sector: with Water 

Supply and Sanitation. Mandaluyong City, Philippines: Asian Development Bank. 
d IPCC, 2012: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation. A 

Special Report of Working Groups I and II of the Intergovernmental Panel on Climate Change [Field, C.B., V. 
Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. 
Tignor, and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, UK, and New York, NY, USA, 582 pp. 

e Beijing Climate Center Climate System Model version 1.1 Modified. 
f John Douglas, Alanna Simpson, Stuart Fraser, Marijn Kuijper, Hessel Winsemius, Andreas Burzel, Audrey 

Hohmann, Nicolas Taillefer, Sophie Vermooten, Frederic Jacon and Pierre Giraud, 2017.  Method report: 
Thinkhazard-identify natural hazards in your project area and understand how to reduce their impact.  Global 
Facility for Disaster Reduction and Recovery (GFDRR), the World Bank. 

g http://gismap.ciat.cgiar.org/MarksimGCM/#. 
Source: Asian Development Bank. 
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IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 

ADB = Asian Development Bank. 
a Asian Development Bank. Sustainable Development and Climate Change Department; Strategy and Policy 

Department. 2017. Guidance Note on Counting Climate Finance at ADB. Memorandum. 5 January (internal). 
Source: Asian Development Bank. 

Adaptation 
Activity 

Target Climate Risk 

Estimated 
Adaptation 

Costs 
(€ million) 

Adaptation Finance Justification 

1. Sponge city 
facilities 

Intense high and/or low 
quantity of 
precipitation, resulting 
in flooding or drought 

5.84 

The sponge city facilities are applied in the 
construction of urban drainage, pavement and 
flood control to enhance the climate change 
adaptative capacity. The main facilities include 
environmental stormwater environmental 
catch pit, ecological tree pit, porous surfacing. 
ADB financing cost estimate of the sponge city 
facilities applied in the project is considered as 
adaptation finance. 

2. Constructed 
wetland 

1. Elevated high or low 
temperatures, resulting 
in extreme heat wave 
and vegetation 
degradation 
 
2. Precipitation pattern 
change resulting in 
drought 

0.55 

Extreme weather with high temperature and/or 
extended period of dry seasons would cause 
drought, wetlands designs with vegetation and 
water ponds would help reinforcing resilience 
against water shortage. ADB financing cost 
estimate of wetland component in this project 
is considered as adaptation finance. 

3. Carbon bio-
sequestration 
through 
vegetation 
plantation 

Intense precipitation 
resulting in soil erosion 

0.58 

The vegetation and plantation help to reduce 
soil erosion and water siltation. Considered as 
dual benefit, half of the cost of vegetation 
financed by ADB is considered adaptation 
finance. 

4. Forest health 
monitoring 
and disease 
prevention 

Increased frequency of 
forest fires and pest or 
disease outbreaks 

3.35 

The project will improve forest health 
management and pest or disease outbreak 
management. Reference on the examples of 
potential adaptation activities under 
Subcategory 4 in App 1 of the Guidance Note 
on Counting Climate Finance.a The project is 
regards as a dual benefit project. ADB 
financing of the entire project cost is 
apportioned equally between adaptation and 
mitigation. 

5. Eco-
compensation 
for green 
farming 

Precipitation pattern 
and temperature 
change resulting in 
environment condition 
change for crops 

2.08 

The eco-compensation scheme contributes to 
strengthen adaptation and resilience of 
agricultural activities against climate change. 
Considered as dual benefit, half of the cost of 
vegetation financed by ADB is considered 
adaptation finance. 

6. Hydrology 
Information 
System 

Intense high and/or low 
quantity of 
precipitation, resulting 
in flooding, drought or 
water resource 
degradation 

1.40 

The project will enhance capacity of 
monitoring, forecast, and early warning for 
flooding and water environment deterioration, 
which will help to identify and respond to 
extreme weather or hydrological events 
arising from climate variability and climate 
change. ADB financing of the entire project is 
considered as adaptation finance. 
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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 

Carbon bio-
sequestration 
through 
vegetation 
plantation 

3,667 0.58 

The vegetation plantation component 
(including new green land and improved 
cropland) in the project that will contribute to 
carbon bio-sequestration qualifies as a 
mitigation component, following Subcategory 
4.2 in App 1 of the Guidance Note on Counting 
Climate Finance.b Considered as dual benefit, 
half of the cost of vegetation plantation 
financed by ADB is considered mitigation 
finance. 

Forest health 
monitoring 
and disease 
prevention 

18,557 3.35 

The project will improve forest health 
management and pest/disease outbreak 
management. The project is expected to 
contribute to both climate change mitigation 
and adaptation. The ADB financing of the 
entire project cost is apportioned equally 
between adaptation and mitigation. 

Eco-
compensatio
n scheme of 
greener tea 
production 

23,333 2.08 

The scheme will promote green agricultural 
practices, resulting in reduction of fertilizer use 
and non-carbon dioxide GHG emissions from 
agricultural practices. The subproject, which 
includes the eco-compensation scheme 
implementation and the supporting 
consultancy services, is considered a 
mitigation project per Subcategory 4.1 in App 1 
of the Guidance Note on Counting Climate 
Finance (footnote b). Considered as dual 
benefit, half of ADB financing of the subproject 
is considered mitigation finance. 

Improved 
wastewater 
treatment 
management 

5,026 7.65 

The improved wastewater treatment 
management in the project, including urban 
drainage and rural wastewater management, 
will reduce the methane generation and GHGs 
emission. The ADB financed cost of new 
wastewater collection pipes, new rural 
wastewater treatment stations and septic tank 
renovation is considered mitigation finance. 

ADB = Asian Development Bank, GHG = greenhouse gas, kWh = kilowatt-hour, tCO2e = tons of carbon dioxide 
equivalent. 
a Energy savings/year x emission factor = GHG emissions reduction. 
b Asian Development Bank. Sustainable Development and Climate Change Department; Strategy and Policy 

Department. 2017. Guidance Note on Counting Climate Finance at ADB. Memorandum. 5 January (internal). 
Source: Asian Development Bank. 


