
Full-Cycle Water-Sensitive Design: 
Rose Scientific Research and Industrial Park in Nanyang, China



PROJECT STATEMENT

Nanyang has a long history of rose cultivation and is a major rose production area in China. In recent years, the rose industry has shifted from traditional 

nurseries to high-end research and development, leading to the establishment of the Rose Scientific Research and Industrial Park. With a planned area of 12.8 

hectares, the goal of this design project is to create a high-end research and development area for the Nanyang rose industry, integrating scientific research, 

nurseries, residential areas, exhibitions, hotels, and other comprehensive services. However, due to climate change, Nanyang, located in the transition zone between 

northern and southern China, has experienced frequent extreme weather and water-related disasters. The site has significant runoff and limited drainage, posing a 

high risk of flooding. Thus, the core issue in this design project is how to create a park that balances flood safety, reasonable water use, and livability.

The design team adopted a water-sensitive design concept, utilizing the SWMM model and a multi-objective optimization algorithm to establish a full-cycle 

design and management system based on water supply and demand analysis, multi-objective optimization of LID system, and intelligent management of rainwater 

resource utilization. Spatially, the design coordinated the layout of scientific research, residential, and integrated service functions to achieve landscape coupling 

of LID practices with the main buildings. Additionally, it balanced the spatial needs of stormwater management and rose cultivation, creating diverse plant 

habitats and rose-themed landscapes. The combination of water-sensitive design, building layout, and plant design ultimately allowed the park to effectively 

balance multi ple goals of safety resilience, industrial efficiency, and environmental livability.



PROJECT NARRATIVE AND CONTENTS

01 BACKGROUND

In the context of upgrading the urban rose industry, the Rose Scientific Research and Industrial Park was planned in Nanyang's Wancheng District, adjacent to 

Nanyang Railway Station, with the World Rose Expo site to the south and Nanyang Jiangying Airport to the southwest, offering significant transport advantages. 

The surrounding area is primarily farmland, with the Bai River city channel to the west. The terrain is relatively flat, but urban road infrastructure around the 

site is still under construction, and the ditch and culvert systems are incomplete, posing significant drainage challenges for the future. Thus, while the site has 

geographical advantages and development opportunities for the rose industry, it also faces substantial flood risks.

Regional Water and Drought Temporal-Spatial Variability: Nanyang, located in Henan Province, is in the climate transition zone between northern and southern 

China, with a strong influence from the monsoon climate. The distribution of rainfall in time and space is highly uneven, with significant inter-annual variations, 

and annual rainfall fluctuations reaching 112%. Additionally, the complex terrain of Henan Province, with the Taihang and Funiu Mountains, creates uplift and 

convergence effects on airflow, easily forming areas of heavy rainfall. In recent years, global climate change has led to frequent extreme weather, resulting in 

multi ple severe water-related disasters.

Rose Industry Upgrade Iteration: Nanyang is known as the "City of Roses" in China, with a rose cultivation area of 155,000 acres and an annual output of 

1.6 billion rose seedlings. These seedlings are exported to over 20 countries and regions, including Germany, the Netherlands, and Japan, accounting for 70% 

of China's exports. However, the traditional rose industry mainly focuses on conventional seedling cultivation, with the development of new rose varieties and 

information management still in their early stages. The city urgently needs to build a high-end industrial park led by the rose industry to provide new growth 

points for the rose industry development.



PROJECT NARRATIVE AND CONTENTS

02 STRATEGY:

To address regional and surrounding flood risks and drainage pressures, and based on the functional needs of upgrading the rose industry, the design plan 

focuses on full-cycle water-sensitive design, integrating industrial functions and landscape recreation systems to achieve the three major goals of safety 

resilience, industrial efficiency, and environmental livability. The design integrates industrial functions, landscape functions, and flood management systems, which 

operate synergistically to create a beautiful, efficient, safe, and convenient rose scientific research and industrial park. The main strategies include:

Water sensitive design：The plan explores the construction of a quantitative design management approach based on low-impact development (LID) concepts. 

Through the NSGA-II algorithm and the SWMM model, the plan develops a cost-effective design scheme that mitigates flood risks for an area with variable 

drought and flood conditions. It successfully achieves the goal of utilizing all small to medium rainfall and reducing risks during heavy and extreme rainfall 

events.

-Developing Smart Water Resource Management System Based on Supply-Demand Relationshi ps: The project categorizes and recycles rainwater on-site 

by combining storage and utilization facilities. By calculating the total rainfall runoff over five years, the runoff of different water qualities, the water 

resource demand of different water qualities, and the target runoff control volume, the appropriate scale of storage and utilization facilities is set to 

reduce facility vacancy rates and improve efficiency. Recycled and utilized rainwater reduces daily operation and management costs, transforming water 

hazards into water resources.In terms of management, the project connects storage and utilization facilities with water use units to create an intelligent 

water resource management system utilizing weather stations, monitoring equi pment, sensors, smart irrigation devices, and a WIFI system.

-Water-Sensitive Design: Designing a Low Flood-Risk Safety System through Multi-Objective Optimization: After multi-objective optimization, the optimal 

LID scheme efficiently reduces the flood risk  in the three industrial functional zones. For a storm scenario with a return period of 20 years, the 

peak runoff is cut by over 70%. In a 10-year return period storm, peak runoff is lowered by 74%. During a 5-year return period storm, the peak 

runoff is decreased by 79.93%. Remarkably, in a 1-year return period storm, the peak flow is completely eliminated, achieving a 100% reduction.



PROJECT NARRATIVE AND CONTENTS

02 STRATEGY:

Industrial function system: The park's functional layout is divided into three areas: integrated service, scientific research work, and residential living. Based on 

the spatial characteristics of each zone, the plan allocates flood facilities and landscape recreation elements accordingly. The integrated service area features 

public buildings and the main water body, the residential living area has scattered standalone residential buildings equi pped with independent LID practices, and 

the scientific research work area integrates research buildings, greenhouses, and rose nurseries, organically connected with LID practices to ensure flood safety in 

the rose planting area. The northern and southern areas are divided by munici pal roads, with the southern area being the scientific research work area, 

featuring centralized buildings, rose nurseries, and greenhouses to provide efficient office spaces for research work and optimized drainage facilities to ensure 

smooth drainage for rose nurseries. The northern area includes the residential living area and integrated service area. The integrated service area, along with 

the main detention pond, forms the park's main landscape area, featuring hotels, restaurants, gyms, and other service buildings. The residential living area 

consists of scattered standalone apartments arranged on both sides of the integrated service area. The standalone rainwater facilities in the residential living 

area are organically connected to the detention pond in the integrated service area through vegetative swales, achieving a spatial layout coupling service 

functions with flood management functions.

Landscape Recreation System: In terms of plant landscapes, the design skillfully integrates the unique charm of the rose industry, creating rose-themed 

landscapes such as rose nurseries, rose flower borders, and rose courtyards. These rose-themed plant landscape spaces are both industrial and display and 

recreational spaces. Additionally, incorporating vegetative swales, rain gardens, permeable cobblestone embankments, and green roofs, the park forms rich, natural 

plant habitats.



PROJECT NARRATIVE AND CONTENTS

03 BENEFITS:

The project innovatively constructs an integrated technological process for full-cycle rainwater risk control and smart water resource management, coordinating 

the diverse needs of industrial development, safety resilience, and comfort and convenience. Ultimately, it achieves three major benefits: hydrological ecology, 

economic efficiency, and industrial development. From the ecological aspect, the layout of rainwater facilities, rainwater storage culverts, and detention ponds 

achieves no external discharge of rainwater from the site and a 92% annual runoff control rate, controlling a total of 102,400 cubic meters of water. From the 

economic aspect, through the water cycle system and intelligent management system, the optimized combination of LID facilities saves 20.37% (1.2808 million 

RMB) in construction costs, reduces annual management costs by 11,360 RMB, and attracts numerous enterprises, driving the development of over ten new rose 

varieties in the city, creating significant economic value. Hotel room prices in the area have increased by an average of 120 RMB per room, boosting the 

development of the area's tertiary industry.

04  VISION:

In the face of climate change challenges, the Rose Scientific Research and Industrial Park in Nanyang, with its forward-thinking design concept and innovative 

implementation strategies, has established a model project that integrates flood safety, water resource utilization, scientific research innovation, and human 

livability. Upon completion, the Rose Scientific Research and Industrial Park will become a new highland and gateway for China's rose industry, inheriting 

Nanyang's long history of rose cultivation and leading the rose industry towards a high-end, green, and sustainable development direction.

In the field of rose research, based on the modern management of rose nurseries and convenient service facilities, the park will become a cradle for the 

development of new rose varieties and technologies, attracting top global research talents.

In terms of living services, the park, with its carefully designed flood management system and landscape, transforms flood risks into landscape resources, 

creating a harmonious and comfortable park environment.
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