
Chongqing Integrated Logistics Demonstration Project (RRP PRC 48024-002) 
 

PROJECT CLIMATE RISK ASSESSMENT AND MANAGEMENT 

I. Basic Project Information 
 

Project Title: Chongqing Integrated Logistics Demonstration Project 

Project Budget: ADB financing $150 million, Total cost of Project $427.79 million 

Location: People’s Republic of China, Chongqing City 

Sector: Multimodal logistics, water transport (non-urban) 

Theme: Road safety, economic growth and capacity development 

Brief Description: 
The impact of the project will be the improvement of logistics services in the Yangtze River Economic 
Development Belt and One-Belt One-Road region. The outcome of the project will be the demonstration of 
an efficient and integrated multimodal logistics system in Chongqing. The project has the following outputs: 
 

(i) Output 1: Chongqing transportation logistics park developed. This output will develop a park 
with three functional areas, namely (i) roadway logistics hub and city distribution center,  (ii) 
logistics financial exchange center, and (iii) road-rail intermodal logistics hub. This will be the 
major terminal for Chongqing, located at Tuanjiecun within the Shapingba district, and at the 
starting point of Yu-Xin-Ou line. The completion of the logistics park will directly support and 
benefit the international rail corridor operations; 

(ii) Output 2: Nanpeng logistics park constructed. This output will develop a park with three 
functional zones, namely (i) freight transfer area; (ii) customs inspection staging area, and (iii) 
type B (open access for other companies) bonded zone This will be the secondary terminal 
located at Nanpeng within the Banan district; 

(iii) Output 3: Yangtze River inland waterway Ro-Ro transport demonstrated. This output will (i) 
build energy efficient Ro-Ro ships (approximately 4000 tons each); (ii) procure alternate energy 
(e.g. liquefied petroleum gas) tractors and trailers for the Ro-Ro operation; and (iii) establish a 
Ro-Ro logistics information system. The Ro-Ro operation shall use Guojiatuo Port in 
Chongqing and Yinxingtuo Port at Yichang; 

(iv) Output 4: Logistics information system established. This output will develop a system including 
(i) information infrastructure and interfaces; (ii) logistics information sharing platform; (iii) 
logistics trade service platform; iv) logistics governance service platform; and (v) logistics value 
added services. The logistics information system will serve as the integrated logistics 
information system for the entire city of Chongqing and will serve as the platform for logistics 
information sharing, logistics operation, logistics trading, government clearances and logistics 
financial services; and 

(v) Output 5: Institutional capacity strengthened. This output will provide technical support for 
project implementation and training to improve the management capacity of the staff in the 
executing agency and the implementing agency and other related entities on logistics 
development and operation. 

 
II. Summary of Climate Risk Screening and Assessment  

 

A. Sensitivity of project component(s) to climate/weather conditions and sea level 
Chongqing is on the south-east side of the Sichuan Basin, at the upper reaches of the Yangtze River.  It 
has a well-developed river network, with 96 rivers crossing the urban areas. It has an extensive river 
network and regularly experiences floods. Heavy rainfall in the mountainous headstream areas of major 
rivers, such as Yangtze and Jialing and is characterized by large discharges and high flood peaks of long 
duration (about 8 days).  Flood from medium and small rivers is usually caused by local torrential rain and is 
high intensity but short duration (1-3 days). Most severe floods occur when high water levels of the Yangtze 
and Jialing block flow from other rivers and tributaries. In general, flood protection and stormwater drainage 
networks in Chongqing are outdated and do not have adequate capacity. The climate is subtropical humid 
monsoon.  Annual average temperature is 18°C and the extreme maximum temperature is 43°C.  Annual 
average precipitation is 1100mm, 80% of which falls between May and October.  Maximum precipitation 
was 225.7 millimeters (mm) recorded in July 1962. 
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This assessment is for the outputs that involve physical works, Output 1 and Output 2. 
 
Shapingba District. Output 1: Chongqing Transportation Logistics Park is located in Tuanjiecun in 
Shapingba District.  The district is located in the Sichuan Basin South Yangtze River Valley.  The project 
site is within the Jialing River watershed.  Jialing river joins Yangtze River at downtown Chongqing.  Data 
was available from Beipei hydrological station. Beipei is the major hydrometric station of Jialing River at 
downtown Chongqing, inside Shapingba District. Since recording started in 1939, a total of 8 major floods 
have been recorded, with the 1981 being the largest one, with the observed water level as high as 208.17 
masl. The project site is in the Jialing River watershed. The site may be at risk of flash flood from torrential 
rain when Jialing River is in flood, the high water level of Jialing River could block the storm water drain 
from the project site. 
 
Banan District. Output 2: Nanpeng Logistics Park is located in Nanpeng within Banan District. Banan 
District is located 30 kilometers (km) from downtown Chongqing.  Banan District is a transition zone of 
Chuandong Valley and Nanyuan Basin.  The project site is mixed hill and valley, high in the south-east 
about 427 metres above sea level (masl), and low in the north-west (380 masl).  A 60 km section of the 
Yangtze River flows through the District from west to east.  The project site may be affected by Huaxi River 
and its tributaries. Hydrometric station data was not available for this site. 
 
Project components that are most vulnerable to climate change impacts and key climate sensitivities 
include:  

 
Project component: 

1. Building structures; 
2. Drainage infrastructure; 
3. Landscaped areas; 
4. Construction activities; 
5. Logistics operations. 

 
Sensitivity to climate/weather conditions: 

1. Increase in summer temperature extremes; 
2. Increase in peak flood height, intensity and 

frequency of rainfall; 
3. Increased risk of flood, erosion and landslide;  
4. Increased need for emergency response 

capacity. 
 

B. Climate Risk Screening 
 

Initial climate risk screening was carried out using AWARE for Projects and climate change risk was 
identified as medium on the basis of a high risk of increased flood and medium risk of increased 
temperature (see Annex 1: Aware Climate Risk Screening Report).  Projected climate change effects will 
increase risk of flood which could disrupt logistics and transport services.  The Design standards for site 
stormwater drainage and landscaping should take into account future need for increased flood capacity.  
During operation, there may be a need for increased maintenance of drainage infrastructure and an 
emergency response plan for major flood events.  The project area will also be subject to increased 
summer temperatures, this has implications for building and landscaping design, cooling and shading 
requirements. 

Risk topic: 
 

1. Temperature increase; 
2. Increased frequency and 

intensity of rainfall; 
3. Increased risk of flood and 

landslide. 

Description of the risk 
 

1. Increased requirement for cooling of buildings and 
shading of windows and external landscaped areas. 

2. Buildings and infrastructure may be at increased risk of 
failure and may require more regular routine and major 
maintenance; 

3. Stormwater drainage design standards calculated using 
historic climate data may not have sufficient capacity for 
projected increases in rainfall intensity and volume; 

4. During periods of high river water levels, the stormwater 
drainage network may back-up and increase risk of flood 
of project sites. 

5. Severe weather events may result in increased incidence 
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of disruption of logistics and transport services and a 
need for improved emergency and disaster response 
planning and capacity. 

6. Local ecosystems may have difficulty to adapt under the 
extreme climate change scenario. 

Climate Risk Classification  
Medium (Annex 1 includes AWARE climate risk screening report) 

C. Climate Risk Assessment 
 

A desk-based initial climate risk and vulnerability assessment (CRVA) was undertaken; see Annex 2 for 
Terms of Reference. The CRVA report is included in Annex 3. The CRVA makes use of the results of the 40 
IPCC Fifth Assessment Report General Circulation Models (GCMs).  The climate data of Chongqing 
meteorological station was used to construct the baseline site-specific climate conditions. A pattern scaling 
method was adopted to build a model ensemble from the 40 GCM outputs to project climate change 
impacts for the project area. The median value from the model ensemble was used to represent the 
projected future changes. Given the uncertainty of future greenhouse gas emission rates and climate 
sensitivity, the CRVA presents a range of projections based on different representative greenhouse gas 
concentration pathways. The mid scenario of climate change projections is based on the Representative 
Concentration Pathway (RCP) 6.0 and mid-climate sensitivity. The low scenario projections are based on 
RCP4.5 with low-climate sensitivity and the high scenario projections are based on RCP8.5 with high-
climate sensitivity (see Annex 3, Appendix 1 of the CRVA report for a full explanation of RCPs). A general 
extreme value (GEV) function was applied to the daily observations to investigate extreme rainfall and 
future changes. Some other derived climate variables may be required in the Eco-Logistic park design. In 
this study, the heat accumulation and its future projection were calculated from the temperature 
observations and their future projections, while baseline and future projection of solar radiation derived from 
the Sky Surface Downward Flux from NASA Langley Research Center Atmospheric Science Data Center 
and GCMs. 
The following key projections were made: 
 

(i) The annual mean temperature is projected to increase by 1.4ºC by 2050 applying the 
midscenario and by 2.8 ºC if the high scenario is applied. By 2100, projections indicate an 
increase of 2.7ºC applying the mid scenario and 6.4 ºC applying the high scenario.  The highest 
temperature recorded for Banan and Shapingba Districts was 42.2 ºC.  Even with a 6.4 ºC as 
projected under a high scenario, the highest temperature will still be under 50 ºC.  

(ii) By 2050, the range of annual rainfall increase is 1.7 to 4.7% applying low and high scenario 
projections, with a mid increase of 2.3%.  By 2100, the range is 2.4 to 11.2% with mid increase 
of 4.7%.  Rainfall is projected to increase in all months, except October, when it is projected to 
decrease slightly.  Rainfall increase is most significant and has the largest uncertainty range 
during the rainy season.  The intensity of 5 and 20 year return events of annual maximum daily 
rainfall will likely increase by 6% by 2050 applying the mid scenario, with an uncertainty range 
between 4 to 12% and by 12% by 2100 applying the mid scenario, with an uncertainty range of 
6 to 28%. 

(iii) In Chongqing, the current 20 year return annual maximum daily rainfall is 180.29 mm.  The mid 
scenario projection is 192.44mm by 2050, which represents a 6.7% increase in rain intensity.  
The high scenario projection is 204.12 mm by 2100, which represents a 13.2% increase in rain 
intensity.  The increase in monthly normal rainfall may not be noticeable but there will be a 
significant increase in extreme rainfall and flood risk. 

(iv) For the project site, the mid scenario projection of heat accumulation above 10ºC will increase 
12% by 2050 and 25% by 2100. Solar radiation is projected to increase slightly for all months. 

 
The projected increases in temperature and extreme rainfall indicate that project components may be 
subject to increased heat stress, flood, landslide and debris flow which could result in damage to buildings, 
infrastructure and equipment, disruption of logistics and transport services, require increased frequency of 
maintenance and renewal and development of emergency response capacity. The projected temperature 
increase implies a substantial heat accumulation change for the site. The heat accumulation may be 
relevant to the eco-logistic park construction concept as identified by FSR. Therefore it is recommended 
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that to take heat accumulation increase into eco-logistic park design, when it becomes relevant.      
 

 
III. Climate Risk Management Response within the Project 

 

The CRVA recommended that the detailed design takes account of projected climate change impacts and 
considers adoption of a number of adaptation options:   

1. It has been recommended that the design standards for the sewage and stormwater drainage 
networks for the logistics parks are increased by 6% for non-critical components and 10% for 
critical components. 

2. The logistics park design levels shall consider the potential backwater flood effects on the storm 
water drainage network so as to avoid damage to critical ground level facilities and installations.  

3. Opportunities to optimize infiltration and flood retention capacity to reduce peak flows to offsite 
drainage networks should be incorporated within the design.  The concept design has included 
permeable paving and rainwater collection, retention and reuse systems to maximise site flood 
retention capacity and to minimise site run-off.  

4. These climate adaptation measures were discussed and agreed with the Chongqing Municipal 
Government (CMG) and the project design institutes.  When the detailed design is completed the 
adopted adaptation measures and the incremental cost of adaptation measures and % of the total 
project cost will be confirmed. 

 
In addition to project-specific climate adaptation measures, Chongqing Hydraulic Bureau, have 
confirmed that a flood improvement program will increase flood protection for Shapingba and Banan 
Districts to a 1:100 flood level.  The program will include the construction of 10 reservoirs with total 
water storage capacity of 4.9 billion m

3
, improved river channel management and enforcement of 

development regulations in the floodplain and development of a flood early warning system. Two of the 
reservoirs were constructed in 2015, another reservoir and significant river bank improvement programs 
are planned for 2016. 
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Annex 1: Aware Climate Risk Screening Report 
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Annex 2: Terms of Reference for Climate Change Specialist 
 

Climate Change Specialist (10 days). The Climate Change Specialist will assess climate 
change risks and vulnerability of the project components and options for managing identified 
risks during design, construction and operation.   
 
Scope of Work. The following tasks will be carried out: 

(i) Identify project components that are sensitive to climate/weather conditions; 
(ii) Carry out a desk-based climate risk and vulnerability assessment of project 

components, analyse future climatic/hydrological variables/parameters, assess 
risk of impacts on climate sensitive project components, and identify potential 
adaptation interventions during design and operation to manage such risks; 

(iii) Discuss potential adaptation interventions with ADB project leader prior to wider 
discussion.  Discuss feasibility of adaptation options with relevant Design 
Institutes once approved by ADB. 

(iv) Prepare a technical report on the study, including the overall methodology, data 
used, assumptions made, key findings and their implications for the project 
preparation, including projected climate change in the project sites/areas, 
potential impacts of projected climate change on project components; possible 
adaptation interventions to address impacts/risks to ensure climate resilient 
design, construction, operation and maintenance of project components; and 
consideration of wider implications of climate change and associated impacts for 
road network development, caveats and limitations of the study.  The report 
should attempt to confirm the adaptation interventions agreed with the project 
team and any implications (budget/time etc) for design and implementation. 

 
Deliverables. The climate change specialist is expected to provide the following deliverables: 

(i) A technical report on the study, including: key findings and their implications for the 
design, construction and maintenance of project components; methodological 
framework; data, scenarios and assumptions underlying the study; key findings 
including projected climate change in the project sites/areas, potential impacts of 
projected climate change on project components; possible adaptation interventions 
to address impacts/risks to ensure climate resilient design, construction, operation 
and maintenance of project components; and wider implications of climate change 
and associated impacts for road network development, caveats and limitations of the 
study. 

(ii) Review and contribute to climate change appendix for Report and Recommendation 
to the President. 

 
Qualifications and experience. The Climate Change Specialist will be a climate scientist with 
at least 10 years of experiences working in the fields of climate change scenario analysis, 
climate change impact, vulnerability and adaptation in Asia.  He/she will also need to a track 
record of advising on adaptation options and communicating climate science with 
multidisciplinary teams and a wide range of audiences. 
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Annex 3: Climate Change Risk and Vulnerability Report 
 

 
 
 
 

 

 
 
 
TECHNICAL ASSISTANCE CONSULTANT’S REPORT 
 

Climate Risk and Vulnerability and Assessment of 
Chongqing Integrated Logistics Demonstration Project 
People’s Republic of China 
 
 
Project Number: SC 105545 
September 2015 
 
 
 
 
 
 
 
 
 
 
Prepared by Wei Ye 
 
 
This Consultant’s Report does not necessarily reflect the views of ADB or the Government concerned, 
and ADB and the Government cannot be held liable for its contents. (For project preparatory technical 
Assistance): All the views expressed herein may not be incorporated into the proposed project’s design. 
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I. INTRODUCTION 

 
1. Climate change will pose various threats to urban infrastructure. In order to achieve a 
sustainable development, it is important to make climate adaptation adjustments to engineering 
specifications, alignments, and master planning; incorporate associated environmental 
measures; and adjust maintenance and contract scheduling in urban infrastructure development 
(ADB 2010). An effective climate-proofing of urban infrastructure development requires project 
specific climate change risk, vulnerability assessment and identifying, evaluating and 
implementing feasible adaptation measures to strengthen project resilience to future climate 
change impact. This report presents the climate change risk, vulnerability and assessment 
(CRVA) for the Chongqing Integrated Logistics Demonstration Project (the Project) in the 
People’s Republic of China (PRC). Two future timeslice, i.e., 2050 and 2100, were used to 
illustrate the impact consequences. 
 

A. Background of the Project and the Project Area 
 
2. Chongqing is located at the southwest of the PRC. With an area of 82,403 km2 and total 
population of 29.5 million, it is the biggest city between the PRC’s developed coastal area and 
the less developed western area. Geographically, Chongqing is on the southeast edge of the 
Sichuan Basin, at the upper reach of the Yangzi River, which is the most important inland 
waterway transport corridor in the PRC. Surrounded by mountains, Chongqing has well 
developed river network system. Yangzi, the longest river in the PRC, passes through 
Chongqing from the southwest to the northeast. Other major rivers passing Chongqing include 
Jialing, Wu, Fu, Qi and Daning. 
 
3. Chongqing is far away from ocean and belongs to subtropical humid monsoon climate 
zone. Its climate features include mild climate, four distinct seasons, abundant rainfall, long 

frost-free season, low sunlight and foggy. The annual average temperature is 18C and the 

extreme maximum temperature is 43C recorded in August 15, 1951. The average frost-free 
period is as long as 337 days. The average annual relative humidity is between 78-83%. The 
average annual precipitation is about 1100mm, accompany with a relative high spatial and 
temporal variation. The precipitation between May to October accounts for about 80% of the 
annual total. The maximum precipitation is 225.7 millimeter (mm) recorded in July 5, 1962. The 
annual average sunshine is 1,260 hours, only 28.4% of the total available annual sunshine 
hours (ADB 2015a). 
 
4. Due to its unique geographic location, Chongqing becomes the central connection point 
for road transportation, water transportation and rail transportation and is one of major transport 
and logistics centers of the PRC. However, the random, isolated and separated small logistics 
centers evolved from the past without systematic planning cannot meet the fast economic 
development need. The logistics development has become critical to facilitate the future 
economic development in the PRC. In 2013, in order to optimize the logistics development in 
Chongqing, the CMG issued Guidelines for Speeding-up the Yangtze River Upper Reach 
Logistics Center Development, which outlines the requirements of relocating the current small 
and scattered trade and logistics centers away from the central city, to reduce the traffic 
congestion and air pollution in the downtown area. The proposed project components will 
contribute to the development of Chongqing logistics infrastructure system directly, with the goal 
of this project being to improve logistics efficiency, lower logistic costs and thus strengths 
economy locally, regionally and beyond.  
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Figure 1.1: Location of the project sites and Shapingba meteorological station 

 
5. The proposed component is in line with CMG, the national and regional logistics 
development strategies and will benefit the regional economic development, environmental 
improvement, and increasing the standard of living in Chongqing urban area. 
 
6. Logistics is a system which covers transportation, storage, distribution, information 
management and related services, and its design comprises logistics system plan, logistics 
subsystem plan and logistics park plan. The proposed project has four components and the 
outputs are summarized below: 
 

(i) Output 1: Chongqing transportation logistics park developed. This output 
will develop a park with three functional areas, namely (i) roadway logistics hub 
and city distribution center,  (ii) logistics financial exchange center,  and (iii) road-
rail intermodal logistics hub. This will be the major terminal for Chongqing, 
located at Tuanjiecun within the Shapingba district, and at the starting point of 
Yu-Xin-Ou line. The completion of the logistics park will directly support and 
benefit the international rail corridor operations.  

(ii) Output 2: Nanpeng logistics park constructed. This output will develop a park 
with three functional zones, namely (i) freight transfer area; (ii) customs 
inspection staging area, and (iii) type B (open access for other companies) 
bonded zone This will be the secondary terminal located at Nanpeng within the 
Banan district. 

(iii) Output 3: Yangtze River inland waterway Ro-Ro transport demonstrated. 
This output will (i) build energy efficient Ro-Ro ships (approximately 4000 tons 

 Chongqing 

Nanpeng Logistics Park 
Park 

Chongqing Transportation 

Logistics Park 

Shapingba District 

Banan District 
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each); (ii) procure alternate energy (e.g. liquefied petroleum gas) tractors and 
trailers for the Ro-Ro operation; and (iii) establish a Ro-Ro logistics information 
system. The Ro-Ro operation shall use Guojiatuo Port in Chongqing and 
Yinxingtuo Port at Yichang. 

(iv) Output 4: Logistics information system established. This output will develop 
a system including (i) information infrastructure and interfaces; (ii) logistics 
information sharing platform; (iii) logistics trade service platform; iv) logistics 
governance service platform; and (v) logistics value added services. The logistics 
information system will serve as the integrated logistics information system for 
the entire city of Chongqing and will serve as the platform for logistics information 
sharing, logistics operation, logistics trading, government clearances and 
logistics financial services. 

(v) Output 5: Institutional capacity strengthened. This output will provide 
technical support for project implementation and training to improve the 
management capacity of the staff in the executing agency and the implementing 
agency and other related entities on logistics development and operation. 

 
7. The project has several innovative features by introducing and applying new concepts 
and technologies. Some of them are summarized in the following:  

(i) Cloud Based Logistics Information System 
(ii) Stormwater Management and Rainwater Reuse 
(iii) Ecological Logistic Park 
(iv) Public-Private-Partnership (PPP) 

 
8. The Nanpeng Logistics Park component is located in Banan District of Chongqing while 
the Tuanjiecun Logistics Park component is located in Shapingba District. The river systems in 
Chongqing and the locations of the two logistics parks are shown in Figure 1.1. Output 1 
involves substantial infrastructure development that requires designing and planning before 
construction. 
 
Banan District 
 
9. The proposed Nanpeng Logistics Park is located inside the Chongqing Roadway 
Logistics Base, which is in Banan District, 30 kilometers (km) away from downtown Chongqing. 
Banan District has longitude from 106°25’29” to 106°59’58”E and the latitude from 29°07’45” to 
29°46’23”. The total area of the district is 1825 square kilometres (km2). Banan District is a 
transition zone of Chuandong Valley and Nanyuan Basin. The topography is long and narrow in 
the east and flat in the south and north. The terrain of the project site is high in the southeast 
and low in the northwest, with distinct rise and fall and mixed hill and valley. The highest 
elevation is the Fangdou Mountain of 1132.6 meters above sea level (masl). The elevation of 
north edge, which is the erosion control point of the district, is 154masl. The difference of 
elevation is 979 meters (m). The topography of the project site is also hilly, with the highest 
elevation being 427masl and the lowest being 380masl, an elevation difference of 47m. 
 
10. The characteristic of local metrological parameters are shown in Table 1.1. Average 
number of sunshine days in a year is 185 with sunshine ratio of 23%. In August, due to 
subtropical high pressure, there are more sunny days, with 213.8 hours of sunlight time and 
52% of sunshine ratio. In December, sunlight is the lowest, with 29.8 hours sunlight time and 
19% of sunshine ratio. Average number of rainfall days in a year is 158. In winter, due to dry 
cold air from north rainfall is low. During spring, warm humid seasonal wind comes, along with 
increase of temperature and rainfall. In summer, because of subtropical pressure it becomes dry 
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and hot. In September, as subtropical pressure leaves the area, drizzles come which makes it a 
second rainfall season. 
 
11. The Yangtze River flows through Banan from west to east, with river section over 60 km. 
There are 98 rivers in this district that are all tributaries of the Yangtze River. The total flow 
distance of these tributaries within the district is 204.9 km and the catchment area is 1504.35 
km2. 
 
Shagpingba District 
 
12. Shapingba District belongs to the Sichuan Basin South Yangtze River Valley. It has a 
similar climate as Banan District. The general climate information of Shapingba is also listed on 
Table 1.1. The proposed Chongqing Transportation Logistics Park is located inside the district in 
the area of Jialing River watershed. Jialing River is originated from Min Mountain and Qinlin 
Mountain area. Jialing River passes through Shapingba and joins Yangtze River at downtown 
Chongqing. The total length of Jialing River within Chongqing is 153.8 km and the catchment 
area is 8146 km2. According to the data collected at Beipei hydrological station, the maximum 
flow rate of Jialing River is 44,800 m3/s, the average flow rate is 2,120 m3/s, highest water level 
is 208.17 m, the lowest water level is 176.81 m and average water level is 179.64 m.  

 
Table 1.1: Local Metrological Parameters in Banan District 

1. Parameter 2. Description 3. Banaa 4. Shapingba 

Temperature Average: 
Highest temperature: 
Lowest temperature:  

18.4°C 
42.2°C 
-2.4°C 

17.8°C 
42.2°C 
-1.8°C 

5. Precipitation Average precipitation: 
Maximum daily precipitation:  
Maximum hourly 
precipitation: 

1151.5 mm 
192.9 mm 
65.2 mm 

1151.5 mm 
191.7 mm 

6. Average 
Humidity 

 80.0% 79% 

7. Average 
Pressure 

 98.39 kPa  

8. Wind 
direction and speed 

Annual predominant wind 
direction and frequency:  
Summer predominant wind 
direction: NNW 
Annual average wind speed:  
Annual static wind frequency:  

N 13% 
 
NNW 
 
1.1 m/s 
33% 

NNW 29% 
 
 
 
1.5 m/s 
33% 

9. Special 
meteorology 

Average annual foggy days: 
Average annual sunlight 
duration: 
Average annual 
thunderstorm day:  

68.3 days 
1259.5 hour 
 
28.3 days 

43 days 
1140.5 hour 

Source: Nanpeng EIT, Shapingba EIT. 

 

Potential risks of climate change to the project components 
 
13. The potential climate risks to urban infrastructure such as logistic park mainly come from 
temperature and precipitation, and usually caused by their extremes and aftermath. In terms of 
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temperature, the high temperature caused extreme heat places stress on road infrastructure; 
softens the asphalt causing traffic rutting and potentially resulting in cracking. Extremely low 
temperature can cause fatigue and thermal cracking of the pavement. In terms of precipitation, 
a torrential rain can lead to urban waterlogging if the drainage system has inadequate capacity. 
Flood resulted from torrential or heavy rainfall can cause severe water damage to roads. 
 
14. The latest climate science points to an increasingly rapid pace of climate change over 
the forthcoming decades. Such change will likely alter the long term climatic averages and, in 
particular, the frequency and severity of extreme weather events. Hence the heat extremes and 
extreme rainfall, as well as floods are likely to become more intense and more frequent during 
this century. 
 
15. Chongqing has a well-developed river network system with 96 rivers crossing its urban 
area. Beside the Yangtze and Jialing Rivers, there are 20 rivers that have catchment area larger 
than 100km2. River flood has been the biggest climate hazard to the city, and then it is followed 
by the urban flood (waterlogging) caused by localized severe storm. The flood of Yangtze and 
Jialing Rivers are caused by long time heavy rainfall in their headstream of the large mountains 
areas outside of the city boundary. This type of flood is generally characterised by large amount 
discharge and high flood peak, with long duration (about 8 days), such as the flood in 1954 and 
1998. The flood from the middle and/or small rivers is usually caused by the local torrential rain, 
which is characterised by high intensity and short duration (1-3 days). The biggest flood 
happened when Yangtze or Jialing and the flood from the other rivers joined at the city. The 
high water level of the Yangtze and Jialing blocks river flows from other rivers, such as the flood 
in 1870 and 1981. 
 
16. Chongqing does not have large engineering project for flood protection at its upstreams. 
Most of the flood protection engineering project in the city is not up to standard, hence cannot 
provide effective protection. Part of the urban drainage system was built during the 1960s to 70s 
of last century and does not have sufficient storm water drain capacity. These has made 
Chongqing vulnerable flood and historically flood has caused tremendous damage at 
Chongqing. The flood in July 1981 inundated vast urban area along the Yangtze and Jialing 
Rivers; affected more than 133,000 people; damaged 2,560 km2 of housing; cut-off the train 
transport from Chongqing for 9 days; and stopped the Yangtze River navigation for 7 days. The 
direct economic loss is as high as RMB180 million (1981 price). Clearly river and urban flood is 
the biggest climate risk to the proposed project in terms of its potential damage it may cause to 
the logistic park infrastructure and the disruption of the transport system hence the normal 
operation of the parks (Chongqing Hydraulic Bureau, 2006). 
 
17. The project also aims to introduce new techniques in storm water management and 
rainwater reuse, as well as the concept of ecological logistic park in project design and 
construction. The project feasibility study report pointed out that to determine an effective 
ecological strategy and planning, detailed climate data and derived information is needed. In 
addition to temperature and precipitation, this study analyses the baseline data and future 
climate projection for some of this data, including solar radiation and heat and cold 
accumulation. 
 

II. METHODOLOGY 
 
18. A risk is the product of the interaction between hazards, exposure and vulnerability. In 
this study, hazard is used to denote the threat from climate factors of rainfall and, to a less 
extent, temperature, their extremes and aftermath. Exposure is referred to the presence of 
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assets that could be adversely affected when climate hazards happen and which, thereby, are 
subject to potential future harm, loss, or damage. With the context of the proposed project, it is 
the requirement of the all-climate continuous logistics service of the project. Vulnerability is 
defined generally as the susceptibility to be adversely affected, such as the insufficient drainage 
capacity and lack of flood protection. The vulnerability can be either physical or socio-economic. 
This section discusses the method of analyzing the climate factors that may pose threat to 
pertinent project components based on their historical observation and future projections under 
climate change. 
 
19. The future climate projection is subject to considerable uncertainty. One important 
aspect in climate change V&A assessment is to comprehend such an uncertainty range in 
decision making and policy planning process. Within this context, any climate change scenario 
constructed on single Greenhouse Gas (GHG) emission rate and/or individual GCM outputs is 
generally considered inappropriate for V&A assessment purposes, because it cannot provide 
information of the uncertainty range associated with its projection. The first important uncertainty 
is the uncertainty of future GHG emission rate. To reflect such an uncertainty, different GHG 
Representative Concentration Pathways (RCPs) was used by IPCC AR5 to represent different 
trajectories of future social-economic development. The second important uncertainty is resulted 
from our limited understanding to the climate systems, hence possible errors in GCM simulation 
of the real world. The climate sensitivity resulted from a comprehensive scientific experiment 
involved a large number of GCMs was introduced to produce a possible uncertain range and 
was generally adopted in V&A assessment. Thus a combination of different RCPs and climate 
sensitivities could be used to characterise the future climate change scenario as well as 
associated uncertainty range. RCP6.0 with mid-climate sensitivity represents a middle range 
future global change scenario, which was used as an indicator of the mid scenario projection of 
the future global change, while RCP4.5 with low-climate sensitivity and RCP8.5 with high-
climate sensitivity was used as an indicator of the corresponding low and high bound of the 
uncertainty range (Table 2.1). The third important uncertainty in climate change scenario 
generation is the difference between GCM simulations. As the current climate science still 
cannot identify any individual GCM that may be superior to others in simulating future climate 
change, it makes the V&A assessment a challenge task given the difference of GCM simulation 
results for a given area. To account for such an uncertainty in V&A assessment, a pattern 
scaling method was adopted and applied to wide range of GCMs to build a model ensemble. 
The average of models’ simulation of changes for a climate variable is normally used to capture 
the middle conditions, as that the average often agrees better with observed climate than any 
individual model estimates (Reichler and Kim 2008). In this study however, the 50 percentile of 
the GCM model ensemble was used in order to prevent the influence of huge outliers in some 
GCM simulation on the final change projection values. 
 
20. The method was thus termed as ‘ensemble based pattern scaling’. Details of the method 
as well as the steps of constructing the future climate change scenario can be found in 
Appendix, including the 40 IPCC AR5 GCMs used for model ensemble. 
 

Table 2.1: Three climate projections and their input conditions represent the 
uncertainty ranges 

Climate projection Representative Concentration Pathways Climate sensitivity 

Mid scenario RCP6.0 Mid 
Low scenario RCP4.5 Low 
High scenario RCP8.5 High 

     
21. For this study, only site-specific climate change scenario is needed due to the small 
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spatial scale of the project area. The site specific temperature change scenario was constructed 
by perturbing the station observed daily data using the normalised GCM pattern value from the 
GCM grid where the climate station is located. In this study, all observation data from a station 
was used to represent the baseline climate condition for the site. 
 
22. For site specific extreme value analysis, we first chose an intensity value (such as 100 
year return maximum daily precipitation) and then selected its normalised pattern value from the 
GCM gird where the site is located. The value is then applied to the same precipitation intensity 
that derived from the observed historical data to generate the future change scenarios. 
 
23. In the following two sections, the method described above is adopted to generate the 
change projections for climate variables that may become hazardous to the proposed project. 
Rainfall data were collected for the Shapingba meteorological station inside the project 
component of Tuanjiecun Logistic Park. Table 2.2 lists the information for the station, and its 
location shows in Figure 1.1. 

 
Table 2.2: Information of the meteorological stations 

Station Name Longitude (°) Latitude (°) Altitude (m) Observation period 

Shapingba 106.47 29.58 259.1 1951-2013 

 
III. CLIMATE OBSERVATION AND CHANGE PROJECTIONS 

 
A. Observational temperature data and their future projections 

 
24. The proposed project is located in the sub-tropic monsoon Asia climate zone with warm 
temperature. The climate change will very likely cause temperature increase for the project 
area. By 2050, the annual average temperature is projected to increase 1.4°C under mid 
scenario with an uncertainty range of 1.0 to 2.8°C from the low and high scenarios. By 2100, it 
is 2.7°C under mid scenario with a range between 1.4 to 6.4°C. Figure 3.1 shows the observed 
monthly normal mean temperature and its future climate change projections of Shapingba. The 
projection has relative small uncertainty between low and mid projection, but has a high 
uncertainty under high climate scenario. The maximum and minimum temperature has the 
similar magnitude change as the mean temperature. 
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Figure 3.1: Shapingba monthly normal temperature and future projection. The bar 
indicates the uncertainty range of the projection as defined in Table 2 

 
B. Observational Rainfall Data and Ttheir Ffuture Projections  

 
Baseline: 

 
25. The precipitation in Chongqing is characterised by relative high inter-annual variability 
and seasonality. The annual average rainfall of Shapingba is 1100 mm with a coefficient of 
variation (Cv) of 0.17. The maximum was 1617 mm recorded in 2014, while the minimum was 
740 mm of 1958 (Figure 3.2). The average rainfall of the rainy season from May to September 
(5 month) is 757 mm, which accounts for almost 60% of the annual total. The rainfall will likely to 
increase under climate change. By 2050, the range of annual rainfall increase is 1.7 to 4.7% 
under low and high scenario, with mid increase of 2.3%; and by 2100 the range is 2.4 to 11.2% 
with mid increase of 4.7%. 
 
26. The monthly rainfall change from the mid scenario projection is relative small, 
particularly for the dry season. Rainfall is projected to increase for all months except October, 
which was projected to be decreased slightly. The rainfall increase in the rainy season is relative 
large, and generally has large uncertainty range, and the uncertainty range is skewed to a large 
rainfall increase from the mid scenario projection (Figure 3.3). 
 

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12

Baseline

2050 projection

2100 projection



27 
 

 

 
Figure 3.2: Shapingba annual precipitation. Annual average=1100 mm, Cv=0.17 
 
 

 
Figure 3.3: Shapingba Monthly normal precipitation and future projections (mm).  
 
The bar indicates the uncertainty range of the projection as defined in Table 2 
 
Extreme rainfall and its projection 
 
27. According to the extreme value theorem, for normalized maxima (minima) of a sequence 
of independent and identically distributed random variables such as annual daily maximum 
rainfall, the generalized extreme value (GEV) distribution is the only possible limit distribution, 
and it is often used as an approximation to model the maxima (minima) of long (finite) 
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sequences of random variables. In this study the GEV distribution was applied to investigate 
extreme rainfall and their future changes. A detailed method description and analysis process 
can be found in Ye and Li (2011). 
 
28. The GEV distribution was applied to the annual maximum daily precipitation analysis. 
Figure 3.4 illustrates the results. Table 3.1 summarises some of the key precipitation intensities 
and theirs future changes. As shown in Table 3.1, the current 20 year return maximum daily 
rainfall is 180.29 mm for Shapingba. The mid scenario projection for such an event is 192.44 
mm by 2050 and 204.13 mm by 2100, which represents a 6.7% and 13.2% increase in rain 
intensity. The upper bound change, projected by the high scenario, could reach 205.40 mm and 
237.99 mm for 2050 and 2100 respectively, or a rain intensity increase of 13.9% at 2050 and 
32.0% at 2100. 
 
29. In summary, the climate change will likely lead to rainfall increase for the project area. 
The increase in normal rainfall may just be noticeable, but the change in heavy rainfall is likely 
to be significant, which implies an increased flood risk in the future. 
 

Table 3.1: Shapingba GEV Results of Annual Maximum 1 day Rainfall and its 
Future Projections 

 
Return 
period 
(year) 

Baseline 
2050 scenario 2100 scenario 

Low Mid High Low Mid High 
Annual maximum daily rainfall projections (mm) 

5 125.61 130.80 132.70 140.19 132.64 139.46 158.87 
10 151.96 158.59 161.05 170.73 160.97 169.78 194.96 
20 180.29 189.16 192.44 205.40 192.34 204.13 237.99 
50 222.00 235.33 240.25 259.68 240.10 257.76 309.22 

100 257.46 275.58 282.26 308.68 282.05 306.06 377.07 
   Change (%) 
5 -- 4.1 5.6 11.6 5.6 11.0 26.5 

10 -- 4.4 6.0 12.4 5.9 11.7 28.3 
20 -- 4.9 6.7 13.9 6.7 13.2 32.0 
50 -- 6.0 8.2 17.0 8.2 16.1 39.3 

100 -- 7.0 9.6 19.9 9.6 18.9 46.5 
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Figure 3.4: Shapingba annual maximum daily precipitation GEV distribution 

 
C. Climate change impact on other climate variables 

 
30. One of the objectives of the project is to develop the two logistics parks to be the 
ecological and environmental friendly logistics parks. The design of the project will incorporate 
the concepts of ecological logistics park development, based on the principles of ecological and 
environmental protection, energy saving, and green development. To support the ecological 
logistics park development, additional climate data and information, such as heat accumulation 
and solar radiation, are needed. The data and its associated climate change impact was 
analyzed as below. 
 
31. No daily solar radiation data was available for Shapingba. Hence a baseline solar 
radiation data was derived from the Sky Surface Downward Flux from NASA Langley Research 
Center Atmospheric Science Data Center 
(http://eosweb.larc.nasa.gov/PRODOCS/srb/table_srb.html). The solar radiation is projected to 

increase slightly for all months (Figure 3.5).  The heat accumulation above 10C base 
temperature of Shapingba was calculated from the daily minimum and maximum temperature 
for the period of 1951 to 2012. The result is shown in Figure 3.6. The annual heat accumulation 
varies from 3199 degree-days to 3752 degree-days. The annual average heat accumulation is 
3435 degree-days. The climate change impact on the heat accumulation was assessed for each 
month. The Figure 3.7 shows the monthly normal heat accumulation and their future projections 
for the Shapingba site. 
 

http://eosweb.larc.nasa.gov/PRODOCS/srb/table_srb.html
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Figure 3.5: Monthly normal solar radiation of Chongqing and future projections (W/m2). 

The bar indicates the uncertainty range of the projection as defined in Table 2. 
 

 
Figure 3.6: The observed heat accumulation of Shapingba (degree-days) 
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Figure 3.7: Monthly normal heat accumulation of Shapingba and future projections 

(degree-days).  
The bar indicates the uncertainty range of the projection as defined in Table 2 

 
IV. CLIMATE CHANGE IMPACT ON THE PROJECT AND IMPLICATIONS ON PROJECT 

DESIGN 
 
32. To support the climate change risk and vulnerability assessment, the climate change 
information needs to be pertinent to the project components that are sensitive to the climate. As 
indicated in previous section, the project area is very likely becoming warmer in the future, 
which on the one hand is beneficial to the transport system because of the reduced frequency of 
fog and frost hence the risk of stoppage and damage to transport. On the other hand, an 
increased temperature implies intensified heat wave which may damage the road surface. 
Nevertheless, the temperature of the project area is very mild. The recorded highest 
temperature is 42.2°C for both Banan and Shapingba. With 6.4°C increase by 2100 as 
projected by the high scenario, the highest temperature will still be under 50°C, which should 
not have significant effects on pertinent project components. 
 
33. In contrast to temperature, climate change impact on heavy rainfall such as storm event 
is much significant, and the heavy rainfall and it triggered flood pose a high risk to the project 
components, therefore should be the major climate hazard in the project design consideration. 
For the purpose of assessing climate change impact on river flood, it is necessary to develop a 
hydrologic model to reveal the relationship between rainfall and flood. The development of 
hydrological model for flood simulation is beyond the scope of this study. However, the 
enhanced heavy rainfall intensity of Shapingba indicated, in general, an increase in river flood 
risk. 
 
34. The urban flood is directly caused by the localized torrential rainfall, hence has good 
linear relationship with the local rainfall (Chongqing Hydraulic Bureau, 2006). As showing in 
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Table 4, the intensity of 5 to 20 year return maximum daily rainfall will likely have 6% increase 
by 2050 projected by the mid scenario; with an uncertainty range between 4 to 12%. The 
projected 2100 increase is even larger; which is 12% of mid scenario, and an uncertainty range 
between 6 to 28%. The 5, 10 and 20 year return events are equivalent to the frequency of 20%, 
10% and 5% respectively. 
 
35. The design of ecological logistic park development needs to take the climate change 
impact on heat accumulation and solar radiation into account. The climate change impact on 
heat accumulation was analysed based on Shapingba observed historical daily temperature, 
while the climate change impact on solar radiation was analysed based on the solar radiation 
data derived from the Sky Surface Downward Flux from NASA Langley Research Center 
Atmospheric Science Data Center. 
 

V. THE ADAPTATION OPTIONS 
 
36. As discussed previously, flood is the major climate risk to the project. To avoid costly 
maintenance and/or business disruption in the future, the project should take the climate change 
impact induced additional flood risk into project design and construction consideration. In the 
following part, the adaptation options are discussed in two general categories. 
 
37. “Hard” options: adjustments to design of relevant project components. 
 

(i) River flood is main climate risk to the project, but detailed climate change 
vulnerability and assessment is beyond the scope of this study. However, a plan 
has been made by the CMG for both short and long term to protect the transport 
system and important industries, which including river channel dredging, 
embankment improvement and building reservoirs at the up-streams for flood 
water storage. There are 10 reservoirs in the plan, which has a total water 
storage capacity of 4.9 billion m3. The urban flood protection engineering will 
based 100 year return flood for both Shapingba and Banan Districts (Chongqing 
Hydraulic Bureau, 2006). 

(ii) The drainage system may need to be adjusted to a higher design standard. A 
conservative 6% increment of the sewage and drainage capacity is 
recommended, and a 10% increment for the critical components would be more 
appropriate, given the difficulty of repair and replacement of urban drainage 
system in the future. 

(iii) Stormwater Management and Rainwater Reuse. Conventionally the surface 
runoffs are collected through catch basins and discharges to the nearby rivers 
through stormwater drainage pipes. The practice changes the ecological 
condition and increases the flood level in downstream, and also pollute river. The 
common urban flooding in PRC cities during heavy rains is the direct result of this 
practice. The current acceptable practice for stormwater management is that 
project development should have little or no impact to the stormwater. This can 
be achieved by design and install stormwater management facilities such as 
infiltrations, detention ponds, rain water recycle and reuse, etc. The proposed 
project will include the stormwater management facilities to collect, store, recycle 
and reuse the stormwater so as to minimize the ecological impact for the 
stormwater (ADB 2015b). 

(iv) Ecological Logistic Park. The climate variables that may be related to the eco-
logistic park design are solar radiation and heat accumulation. The solar radiation 
may increase slightly due to climate change, but the climate change impact on 
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heat accumulation is much more significant. The baseline long term average heat 
accumulation of Shapingba is 3435 degree-days. The climate change impact 
projection is 12% increase by 2050 with the uncertainty range between 9% to 
12%; and 25% increase by 2100, with the uncertainty range between 12% to 
63%. Whan it becomes relevant, the design concept of of eco-logistics park 
should take the heat accumulation change into consideration. 

 
38. “Soft” measures: ecological solutions, institutional and technical capacity 
building to enhance risk awareness and ability for ongoing risk assessment & 
management, knowledge management to improve risk assessment as new information 
emerges. It is difficulty to rely completely on engineering measure in flood protection for 
Chongqing. For a foreseeable future, it is still necessary to adopt non-engineering measures to 
reduce the flood risk, including. There are a number of non-engineering measures in flood 
protection plan (Chongqing Hydraulic Bureau, 2006). All these measures will provide as 
effective adaptation to protect pertinent project components. The key measures include: 

(i) Integrated river channel management, restoring the ecosystem along the river 
banks and the river catchment to protect embankment; 

(ii) Making and completing the urban flood protection regulations; 
(iii) Strictly enforcement of the regulation in managing the river channels; 
(iv) Developing and improving the flood early warning system; and 
(v) Setting up management levels for the buildings and other engineering 

construction along the river channels.  

 
VI. CONCLUSION 

 
39. This report produces quantitative climate change information relevant to the project by 
making use of the pattern scaling based GCM ensemble method. The advantage of the method 
is that it not only takes the key uncertainties in climate change science into future projection 
consideration, but also treats these key uncertainties independently. Therefore climate change 
projections and their associated uncertainty range can be produced consistently through 
combination of the different scenarios. A quantitative impact assessment can then be conducted 
by building the risk profile for the key vulnerable components, and targeted adaptation options 
can subsequently be identified and evaluated. 
 
40. The biggest climate related risk to the project is river flood and urban flood caused by 
heavy rainfall. The climate change scenario analysis indicated an enhanced risk profile for both 
river and urban floods. Several adaptation options were identified and discussed.d 
 
41. This study was constrained by a number of limitations:  

 
(i) Detailed climate change impact on the river flood at Chongqing requires the 

development of hydrological model, which was not conducted in this study. 
(ii) The flood assessment was based on the hydrological information of Chongqing 

in general. No specific hydrological data is available for the two project sites.  
(iii) The urban flood assessment is built on daily rainfall observation of 08:00 to 

08:00. For urban flood modelling and assessment normally requires sub-daily 
hydro-met observations, i.e., hourly time series data. Further study can be 
carried out when this information becomes available.  

(iv) The adaptation options discussed were presented as initial recommendations. 
Although the mid scenario may be used in supporting design adjustment or 
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adaptation planning, some critical transport infrastructure may be required to 
sustain high climate risk; hence a projection developed on a higher change 
scenario may be needed.  

(v) No economic data was available to investigate the cost-benefit of implementing 
such adaptation options. However, we recommend selection of appropriate 
adaptations and/or their combination to be considered in project design wherever 
it is feasible.  
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APPENDIX: PATTERN SCALING METHOD 
 
Pattern scaling is \based on the theory that, firstly, a simple climate model can accurately 
represent the global responses of a GCM, even when the response is non-linear  (Raper  et  al. 
2001), and secondly, a wide range of climatic variables represented by a GCM are a  linear 
function of the global annual mean temperature change represented by the same GCM at 
different spatial and/or temporal scales (Mitchell, 2003, Whetton et al. 2005). Pattern-scaling 
does not seem to be a very large source of error in constructing regional climate projections for 
extreme scenarios (Ruosteenoja, et al. 2007),  however, in applying pattern-scaling, two 
fundamental sources of error related to its underlying theory need to be addressed: 1) 
Nonlinearity error: the local responses of climate variables, precipitation in particular, may not 
be inherently linear functions of the global mean temperature change; and 2) Noise due to the 
internal variability of the GCM. Pattern scaling may be described as follows: for a given climate 

variable V, its anomaly V for a particular grid cell (i), month (j) and year or period (y) under a 
forcing scenario (such as RCP4.5) can be expressed as: 

∆𝑉∗ = ∆𝑇𝑦 ∙ ∆𝑉′𝑖𝑗  

T being the annual global mean temperature change. 
 
The local change pattern value ∆𝑉′𝑖𝑗 was calculated from the GCM simulation anomaly 

∆𝑉𝑦𝑖𝑗using linear least squares regression, that is, the slope of the fitted linear line. 

 

∆𝑉′𝑖𝑗 =
∑ ∆𝑇𝑦∆𝑉𝑦𝑖𝑗
𝑚
𝑦=1

∑ (𝑚
𝑦=1 ∆𝑇𝑦)

2
 

 
where m is the number of future sample periods used, from 2006-2100,19 periods in total. The 
average of 5 years represents a period. The pattern of solar radiation, relative humidity, as well 
as temperature and precipitation all use the same methodology. 
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Table A-1: IPCC AR5 GCMs used in this scenario generation and their horizontal and 
vertical resolutions. Models with daily data available are used for extreme rainfall event 
scenario generation 

Model label 

Resolution 

(longitude° 

latitude°) 

Daily Institution 

ACCESS1.0 1.8751.25  No 
Commonwealth Scientific and Industrial Research 
Organisation/Bureau of Meteorology (CSIRO-BOM) 
Australia 

ACCESS1.3 1.8751.25 Yes 
Commonwealth Scientific and Industrial Research 
Organisation/Bureau of Meteorology (CSIRO-BOM) 
Australia 

BCC-CSM1.1 2.81252.8125 No Beijing Climate Center (BCC) PRC 

BCC-CSM1.1(m) 2.81252.8125 No Beijing Climate Center (BCC) PRC 

BNU-ESM 2.81252.8125 No Beijing Normal University (BNU) PRC 

CanESM2 2.81252.8125 Yes 
Canadian Centre for Climate Modelling and 
Analysis (CCCma) Canada 

CCSM4 1.250.9375 Yes 
National Center for Atmospheric Research (NCAR) 
USA 

CESM1(BGC) 1.250.9375 Yes 
National Center for Atmospheric Research (NCAR) 
USA 

CESM1(CAM5) 1.250.9375 No 
National Center for Atmospheric Research (NCAR) 
USA 

CMCC-CM 0.750.75 Yes 
Centro Euro-Mediterraneo sui Cambiamenti 
Climatici (CMCC) Italy 

CMCC-CMS 1.8751.875 Yes 
Centro Euro-Mediterraneo sui Cambiamenti 
Climatici (CMCC) Italy  

CNRM-CM5 1.41.4 Yes 
Centre National de Recherches Météorologiques 
(CNRM-CERFACS) France 

CSIRO-Mk3.6.0 1.8751.875 Yes 
Commonwealth Scientific and Industrial Research 
Organisation (CSIRO) Australia 

EC-EARTH 1.1251.125 No 
EC-EARTH consortium published at Irish Centre for 
High-End Computing (ICHEC) Netherlands/Ireland 

FGOALS-g2 2.81x1.66 No 
Institute of Atmospheric Physics, Chinese Academy 
of Sciences(LSAG-CESS) PRC 

FGOALS-s2 2.81x1.66 No 
Institute of Atmospheric Physics, Chinese Academy 
of Sciences(LSAG-IAP) PRC 

GFDL-CM3 2.5 × 2.0 No 
Geophysical Fluid Dynamics Laboratory (GFDL) 
USA 

GFDL-ESM2G 2.5x2.0 Yes 
Geophysical Fluid Dynamics Laboratory (GFDL) 
USA 

GFDL-ESM2M 2.5x2.0 Yes 
Geophysical Fluid Dynamics Laboratory (GFDL) 
USA 

GISS-E2-H 2.5×2×L40 No 
NASA Goddard Institute for Space Studies (NASA-
GISS) USA 

GISS-E2-H-CC 2.5×2×L40 No 
NASA Goddard Institute for Space Studies (NASA-
GISS) USA 

GISS-E2-R 2.5×2×L40 No 
NASA Goddard Institute for Space Studies (NASA-
GISS) USA 

GISS-E2-R-CC 2.5x2×L40 No 
NASA Goddard Institute for Space Studies (NASA-
GISS) USA 

HadCM3 3.75x2.5 No Met Office Hadley Centre (MOHC) UK 
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HadGEM2-AO 1.875 × 1.2413 No 
National Institute of Meteorological Research, 
Korea Meteorological Administration (NIMR-KMA) 
South Korea 

HadGEM2-CC 1.875 × 1.2413 No Met Office Hadley Centre (MOHC) UK 

HadGEM2-AO 1.875 × 1.2413 No 
National Institute of Meteorological Research, 
Korea Meteorological Administration (NIMR-KMA) 
South Korea 

HadGEM2-CC 1.875 × 1.2413 No Met Office Hadley Centre (MOHC) UK 

HadGEM2-ES 1.875 × 1.2413 Yes Met Office Hadley Centre (MOHC) UK 

INM-CM4 2x1.5 Yes 
Russian Academy of Sciences, Institute of 
Numerical Mathematics (INM) Russia 

IPSL-CM5A-LR 3.75x1.875 Yes Institut Pierre Simon Laplace (IPSL) France  

IPSL-CM5A-MR 2.5x1.25874 Yes Institut Pierre Simon Laplace (IPSL) France  

IPSL-CM5B-LR 3.75x1.875 Yes Institut Pierre Simon Laplace (IPSL) France  

MIROC-ESM 
 
2.8125x2.8125 

Yes 

Atmosphere and Ocean Research Institute (The 
University of Tokyo), National Institute for 
Environmental Studies, and Japan Agency for 
Marine-Earth Science and Technology (MIROC) 
Japan 

MIROC-ESM-
CHEM 

 
2.8125x2.8125 

Yes 

Atmosphere and Ocean Research Institute (The 
University of Tokyo), National Institute for 
Environmental Studies, and Japan Agency for 
Marine-Earth Science and Technology (MIROC) 
Japan 

MIROC4h 
 
0.5625x0.5625 

No 

Atmosphere and Ocean Research Institute (The 
University of Tokyo), National Institute for 
Environmental Studies, and Japan Agency for 
Marine-Earth Science and Technology (MIROC) 
Japan 

MIROC5 
 
1.40625 × 
1.40625 

Yes 

Atmosphere and Ocean Research Institute (The 
University of Tokyo), National Institute for 
Environmental Studies, and Japan Agency for 
Marine-Earth Science and Technology (MIROC) 
Japan 

MPI-ESM-LR 1.875x1.875 Yes 
Max Planck Institute for Meteorology (MPI-M) 
Germany 

MPI-ESM-MR 1.875 × 1.875 Yes 
Max Planck Institute for Meteorology (MPI-M) 
Germany 

MRI-CGCM3 1.125x1.125 Yes 
Meteorological Research Institute (MRI) 
Japan 

NorESM1-M 2.5x1.875 Yes 
Bjerknes Centre for Climate Research, Norwegian 
Meteorological Institute (NCC) Norway  

NorESM1-ME 2x2 No 
Bjerknes Centre for Climate Research, Norwegian 
Meteorological Institute (NCC) Norway  
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