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CLIMATE CHANGE ASSESSMENT 
 

I. BASIC PROJECT INFORMATION 
 
Project Title: Guangxi Li River Comprehensive Ecological Management and Demonstration 

Project 

Project Cost (€ million): 341.1 

Location: Guangxi Zhuang Autonomous Region, People’s Republic of China (PRC) 

Sector: Multisector 

Theme:  

Brief Description: 
 

The proposed project aims to improve environmental and economic conditions 
in Guilin. The proposed project outputs are: 

(i) Institutional capacity and knowledge in river management and 
sustainable tourism strengthened; 

(ii) River ecological protection infrastructure enhanced; and 
(iii) Sustainable village preservation and low-carbon facilities 

implemented. 
Major project subcomponents include ecological river rehabilitation, 
underground pipelines for both stormwater drainage and sewage collection and 
treatment, tourism service and management facilities, and restoration of ancient 
villages.  

Source: Asian Development Bank 

 
II. SUMMARY OF CLIMATE CHANGE FINANCE 

 
Project Financing Climate Finance 

Source 
Amount1 
(€ million) 

Adaptation 
(€ million) 

Mitigation 
(€ million) 

Asian Development Bank    

 Ordinary capital resources (regular loan) 133.5 24.25 23.37 

Government 207.5 37.72 37.14 

Source: Asian Development Bank. 

  

 
1 €0.953834 = $1.00 as of 5 July 2022. 

http://www.adb.org/Documents/RRPs/?id=53079-001-3
http://www.adb.org/Documents/RRPs/?id=53079-001-3
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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. Ecological river rehabilitation. The Li River and its tributaries are prone to flooding during the rainy 
season due to heavy rainfall in the catchment area. Increases in rainfall intensity and frequency of severe 
storms will exacerbate the flood risks of the river system. Erosion risk may increase for some river sections. 
2. Underground pipelines and sewage treatment. Increased rainfall intensity is likely to cause 
increased volumes of stormwater that may cause urban flooding and have a negative impact on both 
stormwater drainage and sewage collection pipelines. Increased urban flooding may also affect sewage 
treatment facilities. 
3. Tourism infrastructure. Increased rainfall intensity may have a negative impact on tourism 
management centers and electrical boats because of higher river flow levels and speed. Increased 
temperatures may cause higher electricity demands to tourism management buildings. Increases in the 
frequency and severity of extreme weather events may affect the Smart Li River system and NMT. 
4. Restoration of ancient villages. increases in rainfall intensity and frequency of extreme storm events 
may have a negative impact on ancient villages that are subject to landslide risks. Increases in temperature 
during the dry season may also cause higher fire risks to wooden houses in ancient villages.  

B. Climate Risk Screening 
1. Temperature increase. Based on observed data of from 1951 to 2010, the annual mean temperatures 
are 19.6 °C, 18.9 °C, and 16.7 °C in Guilin, Yangshuo, and Longsheng, respectively. The annual mean has 
been fairly stable but there is a slight increasing trend. It is projected that annual mean temperatures are 
likely to increase 2.0 °C, 1.9 °C and 2.0 °C in 2050 under medium climate change scenarios for Guilin, 
Yangshuo, and Longsheng, respectively. Increases of temperature during the dry season may affect the 
operation of tourism management facilities negatively by higher electricity demands. 
2. Rainfall increase. The average annual precipitations from 1952 to 2010 were 1,893.9 mm, 1,688.6 
mm, and 1,583.8 mm in Guilin, Yangshuo, and Longsheng, respectively. There is not a clear change trend 
in annual precipitation over the analysis period while inter-annual variation is large. It is projected that annual 
rainfall is likely to increase 4.7%, 5.6%, and 5.0% in 2050 under medium climate change scenarios for 
Guilin, Yangshuo, and Longsheng, respectively. The daily maximum rainfall is projected to increase 12 – 
13% in the project sites. 
3. Increase in rainfall intensity and flooding. Project activities may be affected by increases in rainfall 
intensity and flooding affecting rivers, stormwater drainage and sewage pipelines, sewage treatment 
facilities, and tourism management facilities. With projected increases in daily maximum rainfalls, it is 
estimated that peak flood volumes of the Li River and its tributaries will increase approximately 25% in 2050 
under the medium climate change scenarios. This will significantly exacerbate the flood risks of project 
sites.  

Climate Risk Classification: High 

C. Climate Risk and Adaptation Assessment 
Based on relevant ADB guidelines and the potential climate risks of this project, a four-step assessment 
method has been developed for this CRA, including (i) analysis of historic climate and events; (ii) analysis 
of projections of future climate; (iii) assessment of climate change impacts and risks; and (iv) working with 
the transaction TA consultants, PMO and DI to develop adaptation options for the final project design. Data 
used in this study includes historical data from 1952 to 2010 and NEX-GDDP dataset, including downscaled 
projections from the 21 models for scenarios with daily scenarios produced and distributed under CMIP5. 
 

1. Ecological river rehabilitation 
Potential climate risk: Increases in intensity of rainfall are likely to exacerbate flooding risks of the Li River 
catchment, including the main river and tributaries. 
Adaptation options: Ecological River rehabilitation works are to be designed and constructed with 
increased drainage capacity according to results simulated by the initial hydrology models. Further detailed 
hydrology and hydraulic model will be carried out for each section of river works under supervision of 
hydrologists in the PMC to support the design and construction during the implementation stage. Erosion 
management measure are also recommended to be built in the landscape improvement activities. 

2. Underground pipelines and sewage treatment facilities 
Potential climate risk: Increases in intensity of rainfall are likely to exacerbate the urban flooding risks 
areas with pipeline and sewage treatment works of this project. 
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Adaptation options: Stormwater drainage pipelines are to be designed and constructed with extra 25% of 
drainage capacity. Sewage collection pipes will be designed and constructed with manholes located at sites 
that are not subject to water logging. Sewage treatment facilities will also be designed with flood protection 
measures. 

3. Tourism infrastructure 
Potential climate risk: Increases in temperature may cause higher demands of power supply to relevant 
buildings. Increased frequency and severity of extreme climate events may cause interruptions to the Smart 
Li River system, electrical boats, and the operation of tourism centers. Increases in rainfall intensity may 
cause higher river flow levels and have a negative impact on NMT sections that are subject to flooding risks. 
Adaptation options: Tourism centers will be designed with sufficient power supply capacity. Higher quality 
equipment will be adopted by the Smart Li River System to cope with extreme climate events. Stormwater 
drainage pipelines will be designed and constructed with extra 25% of drainage capacity. NMT sections 
subject to flooding will be designed and constructed with higher standards. 

4. Ancient villages. 
Potential climate risk: Increases in frequency and intensity of extreme rainfall events may exacerbate the 
landslide risks of some houses in the proposed ancient village restoration work. Increases in temperature 
may cause higher fire risks for those wooden houses in those ancient villages during dry season. 
Adaptation options: Necessary steps to be taken to examine the status of geological stabilities of all 
villages. The restoration work should avoid cutting hills surrounding those villages and clearing vegetation 
during the project implementation. For the fire risks, the project will develop fire management procedures 
for villages, and deliver awareness raising or training on fire safety and disaster management for community 
residents and adopt appropriate fire safety measures as part of building design.  

D. Climate Risk Screening Tool and/or Procedure Used 
AwareTM for Projects was used as a risk screening tool. 
DI = design institute, NMT = nonmotorized transport, PMC = project management consultancy, PMO = project 
management unit, TA = technical assistance, CMIP5 = World Climate Research Program Coupled Model 
Intercomparison Project - Phase 5 
Source: Asian Development Bank. 
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IV. CLIMATE ADAPTATION PLANS WITHIN THE PROJECT 
 

Adaptation Activity Target Climate Risk Estimated 
Adaptation 

Costs 
(€ million) 

Adaptation Finance 
Justification 

Increase the design flood 
volumes for 10 river 
sections with a total length 
of 68.34 km. 

Higher peak flood volumes 
and heights caused by 
increases in rainfall 
intensity and frequency are 
imposing increased flood 
risks. 

17.29 
(ADB 

financing: 
6.68) 

Incremental cost to increase 
the design flood volume for 
18%-25% for 10 sections of 
river works (total length - 
68.34 km) is €17.29 million. 

Add sponge city 
infrastructure, including 
wetlands, rain gardens, 
grass swales, grass 
embankment protection, 
permeable parking spaces, 
etc., to all project 
subcomponents where is 
practical.  

Increases in rainfall 
intensity may exacerbate 
urban inundation risks by 
causing increased in 
stormwater volumes under 
future climate conditions. 

11.46 
(ADB 

financing: 
4.43) 

Sponge city infrastructure is a 
nature-based solution for 
urban development, which will 
reduce stormwater peak 
runoff and pollution of with 
increased detention and 
infiltration through those 
infrastructure. Developing a 
total of 311,493 m2 of sponge 
city infrastructure costs 
€11.46 million. 

Building additional 
resilience to climate 
change caused flood risks 
and extreme climate events 
for tourism infrastructure, 
including higher standard 
for the design and material 
used for proposed tourism 
infrastructure.  

Increases in rainfall 
intensity and flood volumes 
may impose risks to many 
tourism facilities, such as 
waterfront facilities, NMT, 
boat docking sites, which 
are built along the river 
embankment.  

16.26 
(ADB 

financing: 
6.28) 

Construction with improved 
structures and materials of 
infrastructure along Li River to 
resist increased flood volume 
and scouring force. Build 
reliable power supply and 
internet connection to adapt to 
increase in extreme climate 
events for tourist centers and 
destinations. The incremental 
cost is €16.26 million.  

Build additional capacity for 
stormwater pipelines and 
ditches, additional flood 
protection measures for 
sewage pipelines and 
treatment facilities, 
including appropriate site 
selection for manholes, and 
flood protection walls 
micro-sewage treatment 
facility, WWTPs, and pump 
stations. 

Increases in rainfall 
intensity will exacerbate the 
water logging risks in both 
urban and rural project 
areas. This imposes 
serious risks to stormwater 
and sewage drainage 
network in both urban and 
rural project sites, and 
WWTPs and pump stations 
as well. 

6.95 
(ADB 

financing: 
2.68) 

 

Construct additional drainage 
capacity for 37.59 km of 
stormwater drainage network 
and build flood projection 
walls for 57 sewage treatment 
facilities will cost €6.95 million. 
Additionally, sites will be 
selected to minimize flood 
risk.  

Developing an ecological 
protection module in the 
Smart Li River System to 
provide with one-stop 
environmental database for 
monitoring of water quality, 
pollutants, waste 
management, forestry, 
soils, and river system, 

Increases in extreme 
rainfall events will cause 
deteriorated catchment 
environments, such as soil 
erosion, pollution to 
waterways, and exacerbate 
the flood risks. 

7.59 
(ADB 

financing: 
2.93) 

Developing ecological 
protection module in the 
Smart Li River System will 
cost €7.59 million. 
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Adaptation Activity Target Climate Risk Estimated 
Adaptation 

Costs 
(€ million) 

Adaptation Finance 
Justification 

which will greatly improve 
the climate resilience of the 
Li River system. 

Adopting higher quality 
equipment for the Smart Li 
River system. 

Increases in severity of 
extreme climate events 
may damage outdoor smart 
city equipment. 

1.90 
(ADB 

financing: 
0.73) 

The incremental cost of 
adopting higher quality 
equipment for the Smart Li 
River Systems to adapt to 
extreme weather events will 
cost an extra of €1.90 million.  

Avoid cutting hills 
surrounding those villages 
and cleaning vegetations 
during the project 
implementation process 

Increases in intensity and 
frequency of severe rainfall 
events may cause 
increased landslide risks. 

0.0 
 

There is no cost associated 
with avoiding cutting steep 
hills and cleaning native 
vegetation in the design of 
ancient village protection 
works. 

Capacity building for 
climate change adaptation 

Raise the adaptation 
capacity of government 
staff and community by 
training, public education 
programs and research 
activities throughout the 
project implementation 
process. 

0.52 
(ADB 

financing: 
0.52) 

€0.52 million will be used for 
capacity development related 
to climate change. 

km = kilometer, m2 = square meter, NMT = nonmotorized transport, WWTP = wastewater treatment plant. 
Source: Asian Development Bank estimates. 

 
V. CLIMATE MITIGATION PLANS WITHIN THE PROJECT 

 
Mitigation Activity Estimated GHG 

Emissions Reduction 
(tCO2e/year)  

Estimated 
Mitigation Costs 

(€ million) 

Mitigation Finance 
Justification 

Nonmotorized transport 13,481.20 21.89 
(ADB financing: 

8.45) 

Accounted for 60% of the 
total cost for 64.40 km of 
nonmotorized transport 
development. 

Tree planting, green field 
development, and vegetation in 
wetlands and rain gardens 

617.84 38.06 
(ADB financing: 

14.70) 

Accounted 100% of the 
total cost for 178.66 ha of 
tree planting and wetland 
development. 

Replacing diesel boats with 
electrical boats for tourist 
service on Li River 

96.36 0.56 
(ADB financing: 

0.22) 

Accounted 100% of the 
total cost for purchasing 
20 electrical tourist boats. 

GHG = greenhouse gas, tCO2e = tons of carbon dioxide equivalent. 
Source: Asian Development Bank estimates. 


