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THE YUDAI (Jade-Ribbon) RIVER RESILIENT CAMPUS IN GREEN INFRASTRUTURE OF

DRAINAGE , ZHENJIANG , CHINA

Zhenjiang : located on the south
bank of the Yangtze River

Jade-ribbon River e

Zhenjiang

PROJECT STATEMENT

The Yudai(Jade-Ribbon) River stretches from Mengjiawan Reservoir in the west to the ancient canal in the east,
which is the main drainage channel in Jingkou District of Zhenjiang City, and is also an important landscape river
in Mengcheng, Dongfeng, Dantu communities and Jiangsu University. Since 2016, the the small watershed of
Jade Belt River has been comprehensively renovated. In cooperation with the sponge transformation of Jiangsu
University and the construction of Mengjiawan Reservoir, a continuous effect has been formed to ensure urban
water security, improve the environment of urban water, and comprehenswely solve regional problems with
systematic planning and reasenable |mplementatlon measures.

As a pilot project to build a “Sponge Clty in Zhenjiang City, it realizes the whole pr&;—eL_s-s\‘; of "source-process-
end" governance, positively affects the hydrologlcal cycle of, the river, basin, and reduces the frequency and
degree of downstream waterlogging disasters. In addition, the project also mtegrates blue-green infrastructure
with open spaces in campuses and communities to __reduce the floor space and cost of stormwater facilities, and
provide sustainable development strategies\fOr schools and surrounding communities.



Background

Zhenjiang, with rich waters and mountains, has the natural chasm of the Yangtze River and is the headstream of Wu
culture in the Three Kingdoms, gathering the three major water systems of the Yangtze River, Qinhuai River and Taihu
Lake. Today, this old city with a high density in the rainy region of the south has encountered some problems including
limited construction and development space, weak water system infrastructure, and severe waterlogging during rainy
periods. In order to solve these water environment problems in urban areas and combining the urban rainwater and
water system management concepts and technical methods of many developed countries, China proposes the concept
of “Sponge City” . Sixteen cities, including Zhenjiang, became the first batch of pilots in 2015.

The Jade-Ribbon River is the main drainage channel of one of the 11 independent catchment zones in the pilot area,
with a catchment area of about 392.39hm?, originating from the Mengjiawan Reservoir and flowing east into the ancient
canal, with a total length of 2.8 kilometers. In 2016, entrusted by the owner, we worked with our partners to complete the
comprehensive treatment project the small watershed of the Jade-Ribbon River , adopting a systematic plan including
source reduction, process diversion, terminal treatment, landscape improvement, and community revitalization, and
jointly using green and gray facilities to in order to eliminate the black and odorous water of the river to improve the
overall environment.

Key Issues

Issues of water environment in the watershed
There are problems such as insufficient water supply, pollution of surrounding household garbage , the affluxion of

municipal rainwater drainage on both sides of the bank, small and almost flat river drops, and insufficient hydrodynamics.

In addition, the narrowest part of the middle and lower reaches of the rainfall flood period is only 6 meters, and the river
channel has insufficient capacity of drawing off floodwater, resulting in waterlogging in the low-lying areas of the school
and surrounding communities.

Campus’s needs for development

The terrain of Jiangsu University is complex and large, with a total area of about 1.5km?, accounting for 40% of the
entire catchment area, which is an important component to achieve the goal of transforming catchment area of the Jade
Belt River. However, as the largest receiving water and landscape river on campus, the Jade Belt River has a "negative
space" that separates the campus due to its straight and rigid shoreline, narrow river channel, water quality and quantity,
and waterlogging problems.

Overall Goal

The concept of a single LID facility practices the whole-process governance thinking of "source reduction-process triage-
end treatment" for the first time, combined with corresponding calculation methods, including model method, volume
method, empirical formula method and other methods to make progressive efforts, thus deriving corresponding control
indicators.According to the field conditions, the treatment goals to be achieved by the project including the followings:

The total annual runoff control rate reaches 75%

Reduction of non-point source pollution reaches 60%

Drainage and standard of waterlogging prevention reaches the highest level in 30 years

River water quality reaches the Class IV surface water discharge standard.

The rainwater pipes and channels effectively cope with rainfall of 36 to 45 millimeters per hour

Thus ensuring safety of urban water, improving the urban water environment, and comprehensively solving regional
problems with systematic planning and reasonable implementation measures.

Main Strategies

Innovatively apply the whole-process governance concept of "source-process-end" to positively influence the
hydrological cycle of the river basin and reduce the frequency and degree of downstream waterlogging disasters.

By comprehensively applying the conventional calculation design and model analysis and verification, the top-level
design of the Jade Belt River area was carried out, forminng a project package with optimal economy and technology
and strong implementability so as to verify and evaluate the construction effect of the project.

Optimize the structure of biological detention facilities, and use technologies such as source LID, multi-stage
biological filters, and high-load gravity flow wetlands to collect and purify rainwater.

Integrate gray and blue infrastructure with green and open space in the area to provide sustainable development
strategies for the construction of schools and surrounding communities.

Results Achieved

The implementation of the project serves multiple purposes, such as managing floods, increasing biodiversity and
providing space for teaching, scientific popularization and recreation. At the same time, the beautiful landscape of the
riverbank cultivates people's sense of belonging to the river, which allows people to have closer contact with the water
and the river and begin to enjoy and protect the river, thus improving the residents' sense of responsibility for the
environment. And it also bring more opportunities for the development of the construction area and the surrounding
urban areas, and have important social, cultural and economic significance.



Jade-Ribbon River as the largest

receiving water and landscape river
on campus, it has a "negative space’
that separates the campus due to its
straight and rigid shoreline, narrow
river channel, water quality and
quantity, and waterlogging problems.

THE CHALLENGE:

Outdated infrastructure, crowded campus space, and
traditional campus landscaping make it difficult to meet
the needs of students and faculty and the future
development of the university.

However, the increasing number of buildings, roads
and other impervious areas, old pipeline facilities, etc.
have become the main cause of frequent flooding.

THE OPPORTUNITY :

Taking this opportunity to combine the comprehensive
goals, the Jade-Ribbon Riverc can be used as a link to
realize the campus environment from internal
optimization to regional sharing.
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MASTER PLAN
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Overall Goal Integrates blue-green infrastructure with open spaces
in campuses and communities 1o reduce the floor space and cost of
stormwater facilities, and provide sustainable development strategies
for.schools‘and surrounding communities. -
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SYSTEMATIC LAYOUT

‘ Percentage of source LID

Percentage of source LID
transfer volume on campus

transfer volume off campus

A2 Jiangsu University 229%, A3 Xiangjiang Century City LID
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Main Strategles Apply the whole-process governance concept of “Source-(Reduction)
- Processb (Diversion) — End(Ireatment)” to positively influence-the hydrological cycle of
the river basin.

Source reduction: LID blocks (ai-a7)
Process diversion: Pipe Network (si-83)
End treatment (ci-c2)
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SMALL-WATERSHED MANAGEMENT

Main Strategies In cooperation with the sponge transformation of Jiangsu University and
the small watershed management of Jade-Ribbon River, in order to eliminate the black and
odorous water of the river to improve the overall enyvironment.

i r | § N e 1.8 km Reconstruction of riparian zone
| |1‘ \L 1‘ / X N - R I 84070m’ Campus reserve land
: A S L B il | 40000 Beneficial population
R L N OR
5 e - 1 Multi-stage Biofilter
N O a=® -- Daily processing capacity 15000m?3/d
3000014 « 12 High Load Gravity Swales
’ te,r bedicarsyt (BN . €@=® -- Daily processing capacity 35000m?3/d
0.3 \

Storage
adjustme

| SOSPIRIRIIIIIRIN
— | e N
‘ reservefand
[ Z4 qhe._. . (O

VER CHANNELRESTORMTION], |
4 n
Restoration of underground channels; ; Vo
f dredging and widening;
\ \ . ff landscape revitalization

Width: 6m &

Width: 0.5~2m ©
___ STORAGE RESERVOIR

Collect rainwater from surrounding plots and
introduce multi-level biological filters

Width: 6m =

30000m* Storage reservoir



SPONGE TRANSFORMATION

Main Strategies Use technologies such as source LID, multi-stage biological filters, and high-load
Gravity Swales™ to collect and purify rainwater. Expand the river channel and renovate the
revetment provide more open space for the campus.

aEED 12 High Load Gravity Swales ™

€> 3.6 km Pervious Sidewalk
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Gravity Swales™ Flow Diagram

Landscape Walking Path : A TREATED WATER DISCHARGED
Distribution Box With Lamellar Plate R | /,THROUGH UNDERDRAIN

Grit Chamber
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(high infiltration rate (>150mm/hr)
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Gravity Swales™ is a treatment teghnology that proyides
OPTIMIZING THE CONSTRUCTION OF BIOLOGICAL RETENTION FACILITIES. EFFECTIVELY R
REMOVING SUSPENDED SOLIDS IN RAINWATER.

* Innovative use of inclined plate sedimentation
tanks for rainwater in rainwater.

- Effectively remove about 80% of suspended
solids and COD content.

The processing capacity is 35000 m®d, and the hydraulic load can reach 5-10m3/(m?3d).
Optimizing facility structure, low hydraulic conditions, and optimized wetland media can
achieve efficient removal of pollutants to achieve the goal of purifying water quality
Treatment media is engineered for high infiltration rate (>150mm/hr)
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Gravity Swales™ underdramn : TSS pollutant indicator removal rate 95%

Distribution box with or without lamellar plate for increase TSS settling
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RESULTS ACHIEVED
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{RESULTS ACHIEVED
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THE GRAVITY SWALES™ INFRASTRUCTURE CAN BE COVERED BY WALKWAY AND
INTEGRATED INTO THE LANDSCAPE TO LOOK LIKE NATURAL ELEMENTS.
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RESULTS ACHIEVED
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