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URBAN RESILIENCE & INTEGRATED ECOSYSTEMS: A HOLISTIC & 

PRAGMATIC APPROACH OF URBAN RIVERS



INTEGRATED URBAN WATER MANAGEMENT PRINCIPLES 

FOR MORE RESILIENCE

CLASSIC URBAN WATER

MANAGEMENT

INTEGRATED URBAN WATER

MANAGEMENT

WATER FOLLOWS ONE WAY PATH 
FROM SUPPLY, TO SINGLE USE, TO 
TREATMENT AND DISPOSAL

WATER CAN BE RECLAIMED AND REUSED 
MULTIPLE TIMES, FROM HIGHER TO LOWER 
QUALITY



INTEGRATED URBAN WATER MANAGEMENT PRINCIPLES 

FOR MORE RESILIENCE

CLASSIC URBAN WATER

MANAGEMENT

INTEGRATED URBAN WATER

MANAGEMENT

STORMWATER IS A NUISANCE TO BE 
CONVEYED QUICKLY FROM URBAN 
AREAS

STORMWATER IS A RESOURCE TO BE HARVESTED 
AS A WATER SUPPLY AND INFILTRATED OR 
RETAINED TO SUPPORT AQUIFERS, WATERWAYS 
AND VEGETATION

Waterblog.com



INTEGRATED URBAN WATER MANAGEMENT PRINCIPLES 

FOR MORE RESILIENCE

CLASSIC URBAN WATER

MANAGEMENT

INTEGRATED URBAN WATER

MANAGEMENT

GREY INFRASTRUCTURE IS MADE OF 
CONCRETE, METAL OR PLASTIC

GREEN INFRASTRUCTURE INCLUDES SOIL AND 
VEGETATION



UNBALANCED LINEAR URBAN METABOLISM



BALANCED URBAN METABOLISM



A TYPICAL APPROACH OF THE SPONGE CITY

RESILIENT URBAN 

RIVER

SPONGE PUBLIC 

SPACE
INTEGRATED 

WATER 

MANAGEMENT 

INSIDE URBAN 

BLOCKS

WATER 

HARVESTING FOR 

DOMESTIC USE

GREEN & BLUE 
NETWORKS FOR A 
BETTER MOBILITY

WATER AS A 

LANDMARK IN THE 

CITY



1. THE CASE OF SINGAPORE : CREATING A CITY OF 

GARDENS AND WATER

SINGAPORE HAS DEVELOPED A NETWORK OF WATERWAYS AND 

RESERVOIRS TO OVERCOME ITS WATER CHALLENGES. 

2/3 OF THE NATION FUNCTIONS AS LOCAL CATCHMENT AREAS 

COLLECTING AND STORING RAINWATER IN 17 RESERVOIRS, 32 

MAJOR RIVERS AND MORE THAN 7000KM OF CANALS AND DRAINS 

FOR WATER SUPPLY. 
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THROUGH CAREFUL PLANNING, SINGAPORE HAS CLOSED ITS 

WATER LOOP AND BUILT A DIVERSIFIED AND SUSTAINABLE 

WATER SUPPLY FROM FOUR SOURCES:

-WATER FROM LOCAL CATCHMENT AREAS

-IMPORTED WATER 

-NEWATER (HIGH-GRADE RECLAIMED WATER) 

- DESALINATED WATER 

1. THE CASE OF SINGAPORE : CREATING A CITY OF 

GARDENS AND WATER



THE CASE OF SINGAPORE : TRADITIONAL STORMWATER  

MANAGEMENT

STORMWATER 
GOES INTO THE 
DRAINS AND THEN 
DIRECTLY TO THE 
CANALS

THE WATER LEVEL 
IN THE CANALS 
RISES VERY 
QUICKLY

© Public Utilities Board 
(“PUB”), Singapore 



© Public Utilities Board 
(“PUB”), Singapore 

THE CASE OF SINGAPORE : INTEGRATED STORMWATER  

MANAGEMENT

STORMWATER IS 
TREATED ON SITE 
AND THEN SLOWLY 
RELEASED INTO 
DRAINS AND CANAL

CLEANER WATER 
FLOWS INTO THE 
RESERVOIRS
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THE CASE OF SINGAPORE : STORMWATER MANAGEMENT

RAINWATER IS RELATIVELY CLEAN. WHEN IT COMES IN CONTACT WITH THE 

SURFACES OF A CATCHMENT, IT PICKS UP SEDIMENTS, NUTRIENTS AND OTHER 

IMPURITIES. 

WITH THE USE OF  WATERS DESIGN FEATURES, THIS RAINWATER RUNOFF WILL 

BE TEMPORARILY DETAINED AND CLEANSED BEFORE IT FLOWS INTO 

RESERVOIRS. 



STORMWATER MANAGEMENT :CATCHMENT ELEMENTS

CATCHMENT ELEMENTS : SURFACES FOUND IN OUR URBAN ENVIRONMENT 

- CIRCULATION INFRASTRUCTURE :  VEHICLE ROADS, BICYCLE

PATHS AND PEDESTRIAN WALKWAYS

- STRUCTURES : BUILDINGS, SHELTERS AND URBAN PLAZAS

- SOFTSCAPE : FIELDS AND PARKS

- WATERWAYS : RIVERS, CANALS AND OUTLET DRAINS

- WATERBODIES : LAKES, PONDS AND RESERVOIRS 
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CATCHMENT ELEMENTS : THE URBAN PLAZA

CONVENTIONAL TREATMENT

LANDSCAPE AND HYDROLOGY ARE OFTEN KEPT AS SEPARATE SYSTEMS IN 

THE DESIGN OF URBAN PUBLIC PLAZAS

SEPARATION OF 

STORMWATER SYSTEM 

AND WATER FEATURE

SEPARATION OF 

LANDSCAPE & 

HYDROLOGY



CATCHMENT ELEMENTS : THE URBAN INTEGRATED PLAZA

WATER QUALITY IMPROVEMENT ENHANCES THE AESTHETIC AND 

RECREATIONAL VALUE OF THE WATERBODIES

AQUATIC PLANTS  AND SUBSTRATE 

CLEAN COLLECTED WATER WHILE 

ENHANCING THE ENVIRONMENT

COLLECTED RAINWATER 

IRRIGATES PLANTS

RAINWATER IS COLLECTED IN 

WATERBODIES

© Public Utilities Board 
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CATCHMENT ELEMENTS : ARCHITECTURAL STRUCTURES

ROOFTOP , SKY GARDEN OR TERRACE :

RAINWATER CAN FIRST BE COLLECTED AND CLEANED (USING RAIN 

GARDENS OR CLEANSING BIOTOPES) ON THE ROOF, THEN CHANNELLED TO 

THE VARIOUS WATER FEATURES. 

THE CLEANSED RAINWATER CAN BE USED TO WATER THE PLANTS OR FOR 

THE WASHING OF PAVEMENTS AND WALKWAYS. 

WATER FROM SEVERAL 

ROOFTOPS COLLECTED 

INTO A LARGER 

WATERBODY
WATER FILTERED 

THROUGH GREEN 

ROOFS :

- PORTION FOR 

WATERING 

- REST  FOR WATER 

FEATURE

CLEANED WATER SLOWLY 

RELEASED IN RESERVOIR OR 

RIVER



CATCHMENT ELEMENTS : ARCHITECTURAL STRUCTURES

NUREMBERG PRISMA, GERMANY: SEQUENTIAL CLEANSING SYSTEMS

MULTI-LEVEL PLANTERS OF CLEANSING BIOTOPES 

CLEAN RAINWATER WHILE CREATING A PLEASANT 

ATMOSPHERE IN THE BUILDING ALL YEAR ROUND. 

THE WATER FROM THE CLEANSING BIOTOPES FEEDS 

INTERIOR AND EXTERIOR PONDS THIS CREATES A 

CONSTANT LIGHT WIND THAT MODERATES THE HEAT 

DURING THE SUMMER. 

WATER IS USED AS NATURAL AIR CONDITIONNING, 

FIRE-FIGHTING AND IRRIGATION

© Public Utilities Board 
(“PUB”), Singapore 

INTENSIVE GREEN ROOF IN SINGAPORE



2. COPENHAGEN SPONGE CITY APPROACH (DENMARK)

INTEGRATING RESILIENT STREETS & URBAN PONDS WITHIN THE URBAN CANAL NETWORK

FROM THE METROPOLITAN TO THE LOCAL FINGER 
PLAN
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2. COPENHAGEN SPONGE CITY APPROACH (DENMARK)

PUBLIC SPACES TURNED INTO URBAN PONDS RETAINING 
AND CLEANING STORMWATER 



3. NINGBO XIAOJIA RIVER & GREEN BELT (CHINA)



3. NINGBO XIAOJIA RIVER & GREEN BELT (CHINA)

Ningbo is a growing industrial city of 7 million 
inhabitants. Local authorities are looking for 
scenarios of preservation of a green and blue 
belt around the city, protecting the water canal 
networks and the traditional villages from 
urbanization and conferring them a social and 
economic sustainability.
The master plan proposes a sponge area of 22 
km2 where water becomes the central element 
of environmental protection, social life and 
economic activities. 
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3. NINGBO XIAOJIA RIVER & GREEN BELT (CHINA)

The rehabilitated water system is
made of a dense network of water
canals that can absorb enough storm
water during cloudburst while
waterfront villages are protected.

Multiple ponds are created
downstream the mountains to harvest
storm water and smoothly redistribute
it in different directions.

Private cars are banned of the area
and are replaced by a system of
shared electric vehicles.

Farmlands include educational farms
and selling points for organic food.

Villages turn their empty houses into
shared used indoor spaces for various
kinds of visitors.
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CONSTRUCTED WETLAND SYSTEMS ARE SHALLOW AND EXTENSIVE VEGETATED WATERBODIES 
THAT GENERALLY CONSIST OF THE FOLLOWING ZONES: 
- AN INLET ZONE DESIGNED AS A SEDIMENTATION BASIN TO REMOVE COARSE TO MEDIUM SIZED 
SEDIMENTS
- A MACROPHYTE ZONE (A SHALLOW HEAVILY VEGETATED AREA TO REMOVE FINE PARTICLES 
AND SOLUBLE POLLUTANTS) 
-A HIGH FLOW BYPASS CHANNEL (TO PROTECT THE MACROPHYTE ZONE) 
-WETLANDS CAN BE CONSTRUCTED ON DIFFERENT SCALES, FROM BUILDING SCALE, PARK SCALE 
TO LARGE REGIONAL SYSTEMS. 

TREATMENT ELEMENTS : 

CONSTRUCTED WETLANDS

3. NINGBO XIAOJIA RIVER & GREEN BELT (CHINA)
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WATERWAYS AND WATERBODIES : GREENING WATERWAYS

ASSOCIATE THEM WITH CLEAN MOBILITY AND VEHICLES
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4. THE CHEONGGYECHEON RESTORATIOPROJECT IN 

SOUTH KOREA

CREATION OF 5.8KM LANDSCAPED GREEN PATHWAY ALONGSIDE THE

REVITALISED CHEONGGYECHEON STREAM IN SEOUL, SOUTH KOREA.

THE CORRIDOR RUNS FROM SEOUL TO AN ECOLOGICAL CONSERVATION

AREA OUTSIDE THE CITY.

CHEONGGYECHEON RESTORATION PROJECT OPENS UP A CONGESTED,

OVERPOPULATED AND POLLUTED NEIGHBOURHOOD NORTH OF THE

HANGANG RIVER.

THE PROJECT REQUIRED THE DISMANTLING AND DEMOLITION OF AN

ELEVATED HIGHWAY, AND THE UNCOVERING OF THE HISTORIC 5.8 KM

WATERWAY THAT RAN UNDERNEATH.

THIS WAS TRANSFORMED INTO AN ECOLOGICALLY SENSITIVE GREEN

PEDESTRIAN CORRIDOR.

4. THE CHEONGGYECHEON RESTORATION PROJECT 

(SOUTH KOREA)



BEFORE AFTER
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ENVIRONMENTAL

PROVIDES FLOOD PROTECTION

INCREASES OVERALL
BIODIVERSITY WITH THE
INCREASING NUMBER OF PLANT,
FISH, BIRDS, INSECTS, MAMMALS
AND AMPHIBIANS.

REDUCES THE URBAN HEAT
ISLAND EFFECT WITH
TEMPERATURES ALONG THE
STREAM 3.3° TO 5.9°C COOLER
THAN ON A PARALLEL ROAD.

REDUCED SMALL-PARTICLE AIR

POLLUTION BY 35%.
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SOCIAL

CONTRIBUTED TO A
SIGNIFICANT INCREASE OF
BUS AND SUBWAY USE IN
SEOUL.

ATTRACTS AN AVERAGE OF
64,000 VISITORS DAILY AND
FOREIGN TOURISTS WHO
CONTRIBUTE TO IMPROVE
SEOUL ECONOMY.
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ECONOMIC

INCREASE OF THE PRICE OF
LAND BY 30-50% FOR
PROPERTIES WITHIN 50
METERS OF THE
RESTORATION PROJECT.

INCREASED NUMBER OF
BUSINESSES IN SEOUL

INCREASE OF THE NUMBER
OF WORKING PEOPLE IN

THE CHEONGGYECHEON
AREA.
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THE CHONGAE CANAL RESTORATION
PROJECT IS AN AMBITIOUS
REDEVELOPMENT INITIATIVE THAT
TRANSFORMED THE URBAN FABRIC OF
SEOUL, KOREA.

THE CHONGAE RIVER RESTORATION
PROJECT IS LOCATED AT THE
IMPORTANT SOURCE POINT OF THIS
11KM GREEN CORRIDOR THAT BEGINS
IN THE CENTRAL BUSINESS AND
COMMERCIAL DISTRICT OF THE CITY.

THE OUTCOME IS THE CREATION OF A
PEDESTRIAN FOCUSED ZONE FROM THIS
FORMER VEHICULAR ACCESS WAY
THAT BRINGS PEOPLE TO THE HISTORIC
CHONGAE RIVER WHILE MITIGATING
FLOODING AND IMPROVING WATER
QUALITY.
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THE DESIGN WAS GUIDED BY THE
WATER LEVELS FROM HOUR TO HOUR
AND SEASON TO SEASON, WHILE
ADDRESSING THE CATASTROPHIC
FLOODING THAT OCCURS DURING
INTENSE STORMS IN THE MONSOON
SEASON.

IN ADDITION TO THE ENVIRONMENTAL
RESTORATION EFFORT, THIS URBAN
OPEN SPACE HAS BECOME A CENTRAL
GATHERING PLACE FOR THE CITY
WHICH IS IN DIRE NEED OF MORE
PUBLIC LANDSCAPES. THE CLASS II
WATER QUALITY LEVEL HAS ALLOWED
FOR FAMILIES TO COME AND
REENGAGE WITH THIS HISTORICAL
RIVER.
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Thank you for your attention!
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