BALANCING THE BLUE-GREEN-GREY NETWORKS

THE SPONGE CITY PLANNING IN A COLD COSTAL CITY IN NORTHEAST CHINA



Project Name: Balancing the Blue-Green-Grey Networks:The Sponge City Planning in a Cold Costal City in Northeast China
Project Address: Zhuanghe, Liaoning Province, China

Area: 2,080,000m?2

Year of Planning: 2024

Award Category: Analusis & Master Planning(Unbuilt Projects)

Project Statement

Zhuanghe City is one of the important nodes of the coastal economic belt in Northeast China, surrounded by
both the Bo Sea and the Yellow Sea. Rapid urbanization and dramatic climate change have led to an increase in the
hardened area of the city and an increase in extreme precipitation situations. As a result, the city is often subject to
extreme risk situations of tidal waves and extreme precipitation during the rainy season in the summer, and large-
scale concentrated snowfalls in the winter, which drive the city into a grey infrastructure paralysis situations.

The theme of this projectis ‘Balancing the “Blue-Green-Grey” Networks' , which aims to create a cross-
seasonal, cross-spatial networks of urban landscapes. By creating a sustainable urban water networks, a rain-flood
resilient urban green networks, and an urban grey networks that allow snow to be piled up in winter, the project aims
to achieve a balance between supply and demand of ecological, living, and production functions in both time and
space. Therefore, this project integrates sponge planning with landscape enhancement, and puts different strengths
of resilience demand into different landscape systems to achieve comprehensive enhancement of sponge resilience

and landscape quality.



Project Narrative and Contents

1.Design background and problem analysis

Zhuanghe City is located in the southeast of Liaodong Peninsula of China, nearly 143 kilometres away from Dalian
City, the first port city in Northeast China, surrounded by the Yellow Sea and the Bo Sea. It is affected by the warm
temperate monsoon climate, which is located between 39°25" and 40°12' north latitude, and also by the winter
climate in cold regions.

The project is located in the new urban area of Zhuanghe City, with an area of about 17,100 square metres. Rapid
urbanization and drastic climate changes have led to an increase in hardened areas and extreme precipitation
situations in Zhuanghe City. In the summer, the city is often exposed to extreme risk conditions of seawater tides and
extreme precipitation during the rainy season, while in the winter, large-scale concentrated snowfalls drive the city
into a grey infrastructure paralysis condition. At the same time, the site faces problems of seawater intrusion into the
groundwater, high levels of surface pollution, and severe salinisation of the land.

Therefore, the design objective of this project is to " balancing the 'blue-green-grey' networks", aiming to
establish an inter-seasonal and inter-spatial urban landscape network system. By creating a sustainable urban water
networks, a rainwater resilient urban green networks, and an urban grey networks that can pile up snow in winter, the
project will achieve a balance between supply and demand of ecological, living, and production functions in both time
and space. This project plans to integrate sponge planning with landscape enhancement, placing different strengths
of resilience needs into different landscape systems, realising the comprehensive enhancement of sponge resilience

and landscape quality, and solving the multi-scale and multi-level risk problems faced by the city.



2.Rainfall simulation and sponge demand analysis

The project takes 3 and 20 years of return period as the rainfall simulation analysis situation, identifies the rainfall
risk points and risk causes within the design scope, and the requirements of surface pollutant control, and simulates
the situation of rainfall and tidal water; determines the total amount of rainfall, rainfall drainage channels, rainfall
retention module locations, and adjusts the water system, green networks, and grey infrastructure planning with the

existing spatial layout, so as to satisfy the design requirements.

3.Planning Vision and Planning Strategies

Based on the rainwater simulation and sponge demand in the above steps, the project tries to respond to the
issues of sustainable urban water networks, ecological resilience of urban green networks, and multi-seasonal
resilience of urban grey networks, and to create a multi-functional mixed urban landscape networks system, which can
be expressed in two levels: basic sponge strategies and special sponge strategies.

(1) Special Sponge Strategies

Facing the cross-seasonal and cross-spatial rainfall and flooding problems in the cold coastal area, the project
creates an urban resilient wetland park that meets the extreme precipitation and extreme tidal wave superimposed on
each other, in order to meet the risk of flooding in multi-dimensional situations; and creates a grey infrastructure to
meet the snow piling and melting situations in winter and combines with the design of the road section to meet the

space for snow piling and pedestrian traffic at the same time.



(2) Basic Sponge Strategies
Through the building of a "redundant” coastal sponge water system, a "multi-level" urban green habitat networks
system, and a "mixed- functional" urban green spaces, in order to meet the demand for ecological resilience to

rainfall and flooding, biodiversity, and public activities in the city.

4.Specific strategies and realisations

(1) Special Sponge Strategies

B Facing the co-occurrence of rain and tide (SPATIAL)

In order to face the co-occurrence of rain and tide on the project, the project has set up a partially floodable eco-
park in the area close to the coastal area. In the newly installed sponge system, the project has set up floodable areas
with different intensities. At the mouth of the sea, ecological floating islands are set up to meet the demands of
production and ecology at the same time; in the area of the central park, the project has set up wet plant landscape
communities to meet the requirements of inundation; in the landscape corridor, ecological dykes of different
elevations are placed.

B Dealing with winter snow disasters (seasonal)

In order to face the problem that the green infrastructure is unable to dissipate solid snow when large-scale
snowfall occurs in winter; the mature winter diversity snow stacking cross-section of pavements in Japan and other
countries is adopted; the amount of snow stacking on the road cross-section is calculated and planned based on the
data of past winter snowfalls in Zhuanghe City; and the snow stacking, pedestrians and motor vehicle traffic are

satisfied at the same time during the winter season.



(2) Basic sponge strategy

B Constructing a coastal urban sponge system

The project creates a multi-level coastal urban sponge system coupled with " dot (miniature green space) - line
(road) - plane (large-scale green space or lake)". In the non-rainy season, several small sponges in the city can backfill
and nourish groundwater and springs to achieve water circulation; in the rainy season, floating islands, green
networks and grey networks in the city can jointly achieve rainwater drainage and dissipation; in the event of storm
surges, roads become the main drainage channels in the city, and can realize rainwater channels in extreme situations.
Meet the urban sponge needs under different scenarios.

B Enhance the green space habitat quality of sponge system

In the urban sponge planning, the selection of native plants and the construction of stable plant communities are
considered at the same time to achieve the enhancement of the habitat quality of green space. In different flooded
areas, the project plans wet plant communities and semi-wet plant communities, and combines the habitat habits of
different organisms to achieve rapid urban ecological environment restoration.

B Enriching public activities in green space

In the urban landscape upgrading, with the urban ecological sponge structure as the base, according to the
different intensity of construction density and the intensity of public activity demand, and combining the spatial
relationship between different urban functions and ecological structure, implanting the slow travelling system, open
space system and nature education system. And around the blue-green space axis planning urban business district,
cultural industry park and sports integrated area, the citizen life, public education, urban economy, clean energy and

other urban development plate and sponge ecosystem closely integrated.



5. Comprehensive Benefit Enhancement

The sponge planning of this project is based on the enhancement of the city's rainfall and flood risk capacity.

In order to meet the overall requirements of improving the quality of urban green space habitat and the quality of
urban public activities.

The project tries to create a 'balanced blue-green-grey' landscape networks system of urban ecology, which is
planned to achieve a 15% increase in the green network's ability to resist the risk of co-tidal flooding, a 60% increase
in the carrying capacity of the urban grey infrastructure in winter, a 26-fold increase in the richness of the urban plant
species, a 40% improvement in the quality of the urban green habitats, and a 300% increase in the urban biodiversity

in a period of 5-10 years, which is a comprehensive benefits enhancement targets.
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FLOOD SIMULATION

6-HOUR RAINFALL MODELLING FOR A 20-YEAR RETURN PERIOD
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The rainfall model is designed to be
constructed with the rainfall of 182mm
IN 6 Hours during the 20-year return
period, to calculate the WATER STORAGE CA-
paciTy of the wetland space in the river
system, and to determine the size and
depth of the wetland water storage
space.

The total precipitation in the planning
area is 232,000 m? for 6 hours of precip-
itation in the 20-year return period,
about 60,000 m? for SOURCE CONTROL re-
duction, and 172,000 m? for END-OF-PIPE
STORAGE space.

Constant water
surface

Flood storage
I vater surface

Our project takes the central wetland park as the main
water storage node, city parks as auxiliary water storage
nodes, and the water system corridor as the catchment
drainage channel, to carry the rainfall of 232,000m3within 6
hours in the 20-year reproduction period, and completely
store the rainwater
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When a rainfall situation exceeding the
3-year return period occurs, and the dis-
charge of rainwater exceeds the dis-
charge load of the stormwater pipe, a
large drainage flood channel system is
planned, and the vertical design of the
road system is designed to discharge
the exceeding rainwater into the flood
storage facilities efficiently

The main principles followed:

1, EXTERNAL WATER RETENTION. Ensure that
rainwater outside the red line of the
northeast catchment area does not enter
the interior zone of the site, and control
the flow by intercepting flood ditches

2, QUICK DISCHARGE OF INTERNAL WATER. Ex-
cessive rainwater within the planning area
is drained away as quickly as possible

3. SuB-AREA DRAINAGE. Reduce the
impact of water diversion between the
districts

OOD IN COASTAL CITIES

15-MIN RAINFALL MODELLING FOR A 3-YEAR RETURN PERIOD
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Rainfall model:
Rainfall modeling: rainfall for the triennial(3-years)

recurrence period was modeled as 21.9 mm using a
15-minute concentrated rainfall model, and rainfall in
Zhuanghe City is mostly transient, so a preliminary rain-
fall model was constructed using 2-HOUR transient
rainfall as an example

1-HOUR RAINFALL MODELLING FOR A 20-YEAR RETURN PERIOD
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Rainfall model:
The model is constructed for the 1-hour rainstorm

intensity of 62.2 mm rainfall based a 20-year return
period. Since most of the rainfall in Zhuanghe City is
transient, a preliminary rainfall model is constructed for
the 1 HOUR transient rainfall to calculate the DRAIN-
AGE CAPACITY of the river system and the drainage
depth of the road floodway

1-HOUR RAINFALL MODELLING FOR A 20-YEAR RETURN PERIOD (modified)
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Rainfall model:

the design of the pipe canal 349 widened by 3m (
3M OF PROTECTIVE ROADSIDE GREEN BELT ), to
re-simulate the test; the results turn out that no pipe
canals or nodes are found overloaded; indicating the
model parameter settings to meet the needs of the
drainage design




SPONGE PLANNING AND LANDSCAPE PLANNING IMPROVEMENT

URBAN SPONGE SYSTEM MASTER PLAN

REALM FRAMEWORK

PUBLIC

Water system

= Catchment nodes

~+ Watchment direction

# Regulation and stor-
age Wetlands

Class | residential land
Class Il residential-fand
Class 11l residential land

Commercial land
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Sports land
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Tertiary education land
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I Protected green spaces
[ Street green spaces

Water

--+ Flow direction

Water system network

Primary green space
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SUNKEN GREEN SPACE

Adjustable stor-
Area/mi  age volume/m?

6320 1264.00
6607.69 1321.54
4637.31 927.46

12755.41 2551.08
18417.90 3683.58
20341.50 4068.30
16799.10 3359.82
15333.70 3066.74
10095.80 2019.16
13164.50 2632.90
12755.41 2632.90

GRASS-PLANTING TRENCHES

Adjustable stor-

;
\
H
o, H 2 3
\ ' Area/m  age volume/m
\
b ' ] 165 33
\ 2 280 56
t 3 140 28
4 345 69
3 240 48
6 200 40
7 200 43
8 215 51
9 250 50

190 38
240 48

- Adjustable storage volume: m3 .

WATER STORAGE SPACE

E - According to the allocation of

' the total stormwater control rate

1 of each sub-district, the construc-
1 tion index of WATER STORAGE SPACE of
the parcels within each sub-district
will be guided
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SPECIFIC ARRANGMENT OF URBAN SPONGE

RAIN GARDENS
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- Percentage of total green area: 1.5%
- Adjustable storage volume: m3

ECOLOGICAL SHORELINE

[}

The ecological shoreline has a
total length of 4500m, covers an
area of about 9 hectares and is
arranged on both sides of the
main water system, which is divid-
ed into two forms of ecorocicaL
SHORELINE @and LANDSCAPE SHORELINE.

- The ecological shoreline is mainly
arranged in THE SELDOM REACHED AREA ,
and the landscape shoreline is
mainly arranged in the water
system within the park green area
and the area easily reached area
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VISION OF THE PROJECT

RISKS AND CHALLENGES

&

LACK OF STABILITY OF URBAN WATER
SYSTEM

¢ UNEVEN SPATIAL AND TEMPORAL DISTRIBUTION OF PRECIPITATION

)

¢

® ROUGH INFILTRATION AND FREQUENT FLOODING

® LACK OF URBAN WATER SOURCES

LOSS OF URBAN RESPONSE TO TIDAL
RISKS

¢ LAND SALINIZATION DUE TO SEAWATER INTRUSION
® NEGATIVE EFFECT OF SEAWATER TIDE LEVEL TOP SUPPORT

® DOUBLE TIDE SUPERPOSITION STRESSING ON THE DRAINAGE SYSTEM

INVALID OF GREY INFRASTRUCTURE IN
WINTER

® SNOWMELT USE ACCOMPANIED BY HIGH INPUT AND HIGH POLLU-
TION :

® LACK OF SNOWFALL UTILIZING LEADS TO URBAN WATER LOSS IN
WINTER

IMPROVING THE GREEN NETWORK STABILITY

STRATEGIES

' BAsiC SPONGE STRATEGIES 4+ SPECIFIC SPONGE

I

(

1 BUILDING A COASTAL
ALITY OF GREEN

2 IMPROVING THE QU-

ABI-

Main green space
Secondary green space

Auxiliary green space

ENHANCING THE GREY INFRASTUCTURE USES

STRATEGIESj

3 ENRICHING THE
FUNCTIONS OF GREEN
SPACES

1 FACING THE CO-OC-  |ng
CURRENCE OF RAIN AND

TIDE (SPATIAL)

PLAN EMBANKMENT SPACE TO MEET TIDE BUFFER-

2 DEALING WITH WINTER ot
SNOW DISASTERS (SEA- .y
SONAL)

RESERVE RESILIENCE AREA TO SATISFY SNOW




SPECIFIC SPONGE STRATEGIES
FACING THE CO-OCCURRENCE OF RAIN AND TIDE (SPATIAL)

THE COASTLINE SUFFERS FROM PERIODICAL SEAWATER EROSION
MAINLY DURING THE RAINY SEASON(FROM JUNE TO AUGUST),AND
WINTER THAWING TIME. IN RESPONSE TO THIS SITUATION, WE HAVE
DESIGNED A COASTAL WALKWAY SUITABLE FOR BOTH PERIODS. IN RE-
SPONSE TO THE SEAWATER INUNDATION DURING THE RAINY SEASON,
WE HAVE PLANTED: SALT'TOLERANT PLANTS AIMED AT SOIL AND

n~n_4

v DURING THE RAINY SEASON ---WHEN THE SEA DURING LOW WATER, WATER DOES NOT FLOOD THE PERIOD OF STANDING WATER IS THE TIME
WATER CONSER? T]QN LEVEL RISES AND FLOODS THE TRAIL BELOW, THE THE TRAILS, PLANT ROOTS LOCK THE SOIL IN THE WHEN PLANTS GROW MOST VIGOROUSLY
‘, ’ | N ! WATER WILL BE PURIFIED BY UNDERWATER PLANTS WATER
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SPECIFIC SPONGE STRATEGIES

DEALING WITH WINTER SNOW DISASTERS (SEASONAL)

THE PLANNING IS BASED ON THE CALCULATION OF ROAD
SURFACE SNOW ACCUMULATION, AND THE INTERIOR
GREEN AREA CAN BE USED AS A PILING SITE.

IN ROAD CROSS-SECTION DESIGN, THE INFLUENCE OF
SNOWEFALL FACTORS IS CONSIDERED IN DETAIL. AS A GOOD
DEMONSTRATION FOR THE DESIGN OF THE CROSS-SECTION
IN THE COLD WINTER REGIONS, THE ROAD CROSS-SECTION
IS DESIGNED TO SATISFY THE WIDTH OF THE SNOW PILING
IN SNOWY AREAS
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CITY PARK

ONE SNOW PILE CALCULATION

A PILE OF SNOW WIDTH REFERS TO THE NEW SNOW REMOVAL OPERATIONS SUCH AS SNOW TEMPORARILY PILED UP TO THE SIDE OF

(f\>¥ THE ROAD WIDTH

W 1543 /V] V,<0.722m3/m V=K .ﬂ.h .
+0.909)7,+0.655 7, >0.722m3/m I =

Where: V, for a pile of snow (m? / m); k, for a pile of snow coefficients; p, for the density of new snow (g/cm?); p, for the density of primary snow (g/cm?); h, for
the planning of the object of the depth of the snow (m); wa for the one-time pile of snow removal object width (=W, + W, + W,) (m); W, for the width of the
winter driveways; W, for the width of the middle road side strips; W, is the width of the road shoulder side strip

SECONDARY SNOW CALCULATION

THE SECONDARY SNOW PILE WIDTH REFERS TO THE WIDENING OF SNOW REMOVAL OPERATIONS, SUCH AS LONG TIME SNOW PILE
WHEN THE ROAD WIDTH

2,225+, -3 <10m3/
Toras pastimdin oy, P,

W=y 1
. §W2+4) J/,>10m3/m P,

X X

X %X

Where: V, for the secondary snow pile (m* / m); k, for the secondary snow coefficient; p, for the natural snow density (g/cm?); p, for the secondary snowfall den-

sity (g/cm?); h, for the planning object snow depth (m); wb for the secondary snow pile snow removal object width (= W, + W, + W, + W, + W, + W) (m); W,
for the primary snow piling width; W, is the winter sidewalk width
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BASIC SPONGE STRATEGIES
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STORMWATER RETENTION

'BUILDING A COASTAL LAN

URBAN WATER NETWORKS AND PIPE NETWORKS IN CROSS ACTION

EVAPORATION

U

SEEPAGE

COLLECTING
RAINWATER
THROUGH PIPES
AND CISTERNS
FOR GREENING
WATERING, ROAD
CLEANING, ETC

EXCESS STORM-

WATER INFILTRA-

TION INTO MU-
NICIPAL STORM-
WATER DRAINS

THROUGH CUL-

VERTS

URBAN FLOODING RISING RIVERS

= (\
N

FLOOD CONTROL DITCHES FLOOD DEFENCES CAN
SOLVE THE PROBLEM OF SHARE THE PRESSURE OF
URBAN FLOODING INTO RIVER DRAINAGE DURING

RIVERS FLOODS

s
v v

\\*

HEAVY RAINFALL

FLOOD DEFENCES CAN BE
INVOLVED IN URBAN
DRAINAGE AND WATER
STORAGE DURING HEAVY
RAINFALLS

SEAWATER INTRUSION

/AFTER THE END OF THE FLOOD SEASON, THE SHORT-TERM WETLAND FORMED BY THE FLOOD
(CONTROL DITCH CAN CONSERVE GROUNDWATER AND RESIST THE INTRUSION OF SEAWATER

RAINWATER PURIFICATION

INTEGRATED TREATMENT THROUGH WETLAND SYSTEM

PRECIPITATE

DSCAPE SPONGE SYSTE

PLANT
ABSORPTION

MICROBIAL
DECOMPOSITION BALANCE

ECOLOGICAL GREEN Is-
LANDS CAN REDUCE THE
FLOW RATE OF WATER
AND SETTLE THE IMPURI-
TIES IN THE WATER. AT
THE SAME TIME, PLANTS
ARE USED TO PURIFY
WATER BY ABSORBING NI-
TROGEN, PHOSPHORUS
AND POTASSIUM AND MI-
CROORGANISMS DECOM-
POSE ORGANIC MATTER

FOOD CHAIN

e

LOW WATER

HIGH WATER

FRESH WATER FROM WETLAND
PONDS PROTECTS DRY WATER
SOURCES AND MAINTAINS THE
'WATER TABLE DURING LOW
WATER CONDITIONS IN THE DRY
SEASON

AT NORMAL WATER LEVEL, WET-
LAND PONDS CAN REPLENISH
AND PURIFY WATER QUALITY
TOGETHER WITH LAKE WATER
BODIES AND ENHANCE INTERNAL
BIODIVERSITY

DURING THE FLOOD SEASON,
WETLAND PONDS CAN STORE
RAINWATER THAT CANNOT BE
DISCHARGED IN TIME DURING
FLOODING AND FLOOD SEASON,
AND EXCHANGE WATER AND
MATERIALS

WA 7R A/AA

SEAREN GREN BLLT

MEN/ETPAL LRANV

WETLAND PARK STORMWATER SYSTEM

LAY

WETLAND POND

BANKMENT

PROTECTION OF FRESHWATER RESOURCES

PREVENTING SALTWATER INTRUSION

GROUND D
OUTLET

RAINWATER INFILTRATION INTO
THE SOIL THROUGH UNDERGROUND
PIPES

YSTEMS
L7

ADJUST PIPE DIAMETER

AND LOCATION TO DRAIN-

AGE REQUIREMENTS FOR
DIFFERENT SITES

S’ X
=
DISCHARGE OF STORMWATER, INDUS-

TRIAL WASTEWATER AND DOMESTIC
SEWAGE BY CATEGORY

DURING THE RAINY
SEASON, RAINWATER
FLOWS INTO THE
STREET ALONG THE
SLOPE OF THE
‘GROUND SURFACE

COMBINED WITH THE GRADIENT OF
THE ROAD AND THE SLOPE OF THE
ROAD SURFACE, THE RAINWATER
FLOWS ALONG THE ROAD NETWORK,
DURING WHICH THE RAINWATER PIPE
NETWORK AND GRASS DITCHES DIS-
CHARGE THE RAINWATER, AND THE
EXCESS RAINWATER FLOWS INTO THE
URBAN WATER SYSTEM

ECOLOGICAL TERRACE EM-

IN WINTER, THE RE-
SERVED SPACE FOR
SNOW PILES ON BOTH
SIDES OF THE ROAD IS
USED TO STORE THE
CLEARED SNOW ON
THE ROAD SURFACE
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BASIC SPONGE STRATEGIES

IMPROVING THE QUALITY OF GREEN HABITATS
ECOLOGICAL CONSERVATION MEASURES WETLAND ECOLOGICAL STYLES ECOLOGICAL WATER STORAGE PATTERN

NATURAL BERM ACTIVITY SITE SPRING WETLAND COAST  SUMMER WETLAND COAST  WINTER WETLAB%D COAST  HIGH WATER SEASON LOW WATER SEASON
DECORATIVE SHRUBBERY THE PLANTING PRINCILE OF S ; 5% S50 Owwuew s

WAY IN THE CROWD ACTIVI-
TY SPACE IS BASED ON ECO-

TRISING WATER SUR-
LOGICAL VALUE, PLANT PEACEL. o )
MORPHOLOGYANDSAFETY  ZPpsix. gt Hedd = e I\N\(Gea 2 Sseltmeer 00 400000 AEEo S s aE g T

ECOLOGICAL VALUE OF GRAMINA- LR CVATER

CEOUS PLANTS CAN BE USED TO s

CREATE AN ECOLOGICAL LEISURE 1o

1 &N

SPACE

DENSE AQUATIC PLANT GROWTH DURING
THE SUMMER MONTHS

IN THE SPRING IT IS A SMALL
MICRO-WETLAND

IN WINTER THERE ARE A LOT OF REEDS
ALONG THE WATER'S EDGE

ECOLOGICAL RIPARIAN VEGETATION COMMUNITIES WETLAND ECOLOGICAL PLANT COMMUNITIES COASTAL ECOLOGICAL PLANT COMMUNITIES
RIVERSIDE DESIGN ; IN THE SPRING IS A SM &3 i

MICRO-WETLAND Physocarpus Cami sty o200 A

0 '-, l i e LOC;';D NEAR THI; DEEP ROOT SYSTEMS R "

& HAVE A HIGH CAPACITY i« » . :
'IB:{\;\ELREAAE‘IL( IN CEN T8 coREaTen mer\E/;G:;&TJﬁgTHE -Sallnnymlemeom; s
e N ,
IN THE SUMMER, AQUATIC ~ A/ 8 ERANT AND PURIFYING 5
SMALL WATER STORAGE POINTS 1 @ < TyphaorientalisC. Pres! i : i
= = Salinity tolerance 03%~ 04% . et k.
o PLANTS GROW THICKLY ) e Ay
| = e —— ..,’*i*
RS v
B 1’ . ABLE TO REJUVENATE = Salnity tolerance 0.3%~0.6% Wi ARSL
= : o - SOIL ERODED BY SEA s Alnthus atissima (V) Swingle
SHALLOW ROOTED WATER Lemna minor L N
PLANTS CAN CON- A 2
TAIN WATER QUAL- SR : -
ITY DURING HIGH WATER " S2linity tolerance 0.2%~ 0.3%

PERIODS, AQUATIC Salixmatsudana Koidz.
PLANTS ARE SUBMERGED N
UNDERWATER AND IM- W
PROVE THE SOIL AND o
WATER QUALITY = Salinity tolerance 0.3% ~ 0.6%

Toonasinensis (A. Juss.) Roem.

X

IN WINTER THERE IS A
LOT OF REEDBUSH ALONG
THE WATER'S EDGE

TRAIL DESIGN AWAY FROM
THE RIVER BANK

~ Vallisneria natans (Lour.) H. Hara Salinity tolerance 0.3%~0.4% @3 }
DEEP ROOT SYSTEMS " Pyrus betulifolia Bunge
THE URBAN RIPARIAN WATER- 3 BETTER CONSERVE NU- ol
FRONT IS DIVIDED INTO THREE DIF- FLOATING ISLAND TRIENTS AND PURIFY
FERENT ZONES ACCORDING TO THE _IFibANT COMMUNI- f}cl)JIALLlI\pYD WATER Sdmenoplecms(mmg

DISTANCE AND SCALE FROM THE
WATER

RAIN-COLLECTING GRASS SWALES

RAINWATER CATCHMENT TRENCHES

< RAINWATER GARDEN
= . .n.l '*.t. »@' “%ﬂ
g ihin - Y 5.3
o

- A.' 4 '»‘ib
WETLAND CATCHM%I‘T AREA °,

RIVERBANK CHANNELS BANKSIDE PUDDLES ZONAL PLANT COMMUNITIES CENTRAL WETLAND PARKS SALT-TOLERANT PLANTS RAINWATER FLOWER FIELDS



BASIC SPONGE STRATEGIES

ENRICHING THE FUNCTIONS OF GREEN SPACES
URBAN WATER SYSTEM AXIS CENTRAL PARK AXIS COASTAL EMBANKMENT AXIS

VIEWING STROLLS MARKET GATHERING AEROBIC LIFE YOUTH HOSTEL NATURAL COGNITION AGRICULTURAL EDU- VIEW ON SEAWALL ECO-ISLAND WALKING PHOTOVOLTAIC
CATION POWER GENERATION

N 'CORRIDOR
s X%

P
ehf

5 aq & &
p ‘ X 2%
A Gy v 14 &
2 T

SEAWALL pAR

DE 1 NODE 2 NODE 2 NODE 3 NODE 2

MUDFLAT PARK CITIZEN PARK RIVERFRONT FOREST ROAD LAKESIDE MANOR FORESTED STREAM URBAN GREEN CORRIDOR ECOLOGICA ISLAND SEAWALL PARK




EVALUATION OF SPONGE PLANNING BENEFIT IMPROVEMENT

THE CITY AND THE REGION
WILL DEVELOP IN A COOR-
DINATED APPROACH WITH
A FAVORABLE URBAN ECO-

5 10 15 20

saltwater intrusion square in the pilot area/kni
T1 IR 4 Maximum distance of seawater intrusion/m

4

THE URBAN PLANT SPECIES

0,
e A 40 /O IMPROVEMENT IN THE
QUALITY OF THE URBAN GREEN

HABITATS

o A 300% INCREASE IN THE

URBAN BIODIVERSITY IN A PERIOD
ofF 5-10 YEARS

NATURAL

SHIP BETWEEN PEOPLE AND WATER,
CONTINUE THE WATER SYSTEM CUL-
TURE, AND CREATE A WATER LAND-

~
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