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Climate Change +

air pollution

Flood: annual flood damage cost 100 billion US $ Draught: 400 of 662 cities in shortage of water Pollution: 75% of the nation’s surface, Habitat loss: 509
64 % of underground water years



Conventional solutions of single-minded
engineering are not sustainable




The alternative solutions:

After so much suffering, it is time now to revive the ancient wisdom to develop the nature-based and holist sol
ecological infrastructure ( green infrastructure ) that are critical for securing ecosystems services

Provision

Regulation

Life supporting
Spiritual and cultural
services

MR EHFESRIPSESES : *
A Nl NS ea R
WHRERSKAR
FRAKRESKES N
Tk GRS RAaE
Upstream nature conservation Bihs kS
Agricultural non-point source pollution EAEESES

Rural and waste management -
River system restoration
Industrial pollution treatment




Action level-1 Planning green infrastructure across scale




Identifying the ecological security patterns based on the
and modeling of the ecological processes

High security point
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Threshold
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Security pattern
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Action Level 2- “Creating working Big Feet”

means creating nature-based engineering models inspired by ancient wisdom, particulat
agriculture. We have developed replicable modules based on traditional farming technio

Traditional wisdom Design engineering module Post operational test

diddddd,
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- DO mCOD m NH3N
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Modern ecological engineering Replicable modules



Terracing

Sink

Flow

Source




Design modules that are replicable at massive scale

W 7Y, WP ) V P A\
d 4 te . 1 24 VR M 3 t
o R S A RE I R o k15 ¥ 4t 1 N ol L ¥ TR & #4 GE 33 BOARE TR

. A (6 & 8 - éa &) | 8 & | () o (8
\7'; 4 } | “ ‘ ~ p b SRR X \gw ~ y \‘J/, 8 W v/ & \\ o/ ) " e "
n -“;“v A A ‘,1 JJ o A ﬁ o i
: L v - .
éL- iyt . ,"“‘ ot reid [ At iy b { v": b o4 - !
S dyrcily; bifar il - iRk ‘ riseis -
. - -
- N—— <t W ‘ frece vvamvas o mo e
et AR § Totr s * v frar s e Craw i
ienatacige sad 4t A rhdare | [ e weaie TENY 1 g
ESR T T -_;I' ‘\ LTI .:»‘»::“»-r‘l‘ LrT ‘ (: ‘:,»-.
v et b b 4 AN A At & o Al
"——_J\"‘« - * ..J ..:-. :L- E: ‘ ,'. . C\\
‘* “\‘ —— Fvaugl /’ - ,‘.-.*A\‘; -~
- “/ AT X fx } ) \;";_, - J
— ¢ e y . e 1
\ * ‘ = —— . 4 ; .

=48 i I it
= =N ITiEES G

Sponge City Landscape Construction Drawings == =ss
BAEt @R KB FE *

TR XL



P

..
i
.
’
W
)+
-
3
»
i
1
b
T

W
’ \
. \’ i
A - '
N d . \v_ w
. N Z3 :
_,,”Wv 3 d
- % ..1
| 'S g
. -
- I,
. U
.

N i

: g
! w
™ 1 .. ’ - i
: .

A
T |
-

e
- v ,“,&

v
* N
. r ¥
LR AR (i
-
.
. .
)
W




While focusing on some

major targets, such as

1
Flood adaptation

2
Stormwater regulation

3
Water cleansing

4
Climate resiliency

5
Soil remediation

These projects are
always holistically and
systematically
designed to provide
all kinds of ecosystem
services — for native
species, people and
the planet as whole



Green Sponge for water resilient City

Sanya, Hainan Island, The First Official Demonstrative project of Sponge City a
Ecological Restoration Movement in China




Action level 1 Planning a green sponge system




Action level 2
Creating Green Sponge

Dong’an Wetland Park
Sanya, Hainan, 67 ha
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In Sanya, Hainan Island, creating ey A sy
a green sponge in the center of Bl N
the urban environment was an
essential adaptation strategy for
increasing resilience to climate
change, particularly in an area
where tropical storms can easily
overwhelm conventional
drainage systemes.




The revival of ancient wisdom: The pond and dyke system
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Inspired by the ancient pond-and-dike systems and islanding techniques in the Peal
Delta, and using simple cut-and-fill methods, a necklace of ponds and dikes was cre

the periphery of the park that catches and filters urban runoff from the surroundin;
communities.
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In the central part of the park, dirt and fill were used to create islands that are planted
trees to create a forested wetland. Both ponding and islanding will dramatically increas
retention capacity of the park and increase the ecotones between water and land to sp
removal of nutrients.




Constructed wetland can accommodate 830,000 cubic meters of storm wate
dramatically reducing the risk of urban inundation.




Meshe River, Haikou, 2017
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SUBSURFACE FLOW COVERED
WITH SOIL TO AVOID SMELL

PONDS WITH SURFACE WATER
FOR FLOATING PLANTS

STABILIZATION POND FURTHER ENHANCES WATER QUALITY



Performance test
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Removal effect and cumulative removal rate of nutrients
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Looking forward....

75% surface water contaminated nationwide
85% sewage water untreated global wide



Transforming a Brownfield into an Urban Ecological San
Benjakitti Forest Park

52.7Ha (130.2-acre) ;Built : 2022 Category: Landscape - gardens, parks, ecological/environmental

In the bustling urban heart of Bangkok, our team has transformed the site of a former tobacco factory into a low-mainten:
that intercepts and reduces the destructive force of storm water, filters contaminated water and provides much-needed w




Site and elevation map

Located in the Chao Phraya River Delta, Bangkok is a densely populated city with more than 10.5 million residents. The urk

lying, with an average elevation of just 1.5 meters (4 ft. 11 in.) or less. Most of the area was originally swampland, which w
with canals and extensive groundwater pumping and irrigated for agriculture.
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- Below 0 meters
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The project is located in central Bangkok’s Khontl DIStI’
The site was formerly a tobacco factory, densely ocCupled. Wlth slngle-story warehouse:
of canopy trees scattered |n between‘; :




Five challenges

1. Global climate change and monsoon climate

2 Water quality pollution

3.Low budget

4.Short construction period and operate by army

5.Maintance




Nature-based solutions

Pre-existing:
Preserve trees and roads,and remove buildings

Earthworks:

Construct tree islets through in situ cutting and filling

Water:

Convey water into the lake area for rainwater storagé

Vegetation:
Create a “water forest” and a wetland buffer

Access:
Service nodes and interpretation/signage system




Design objectives :In addressing the multiple challenges of the site and its dense urba
the project was envisioned as a central park capable of providing holistic ecosystem se

M

LEGEND

1.Cascade

2. Constructed Wetland
3.Plaza

4.Pond with Isles
5.Sports Center

6. Nursery

7. Toilet

8.Sky Walk

9. Amphitheatre
10. Reflection Pond
11.Pedestrian Path
12.Board Walk
13.Bike+jogging Path
14.Picnic Area
15.Rice Paddy
16.Museum

17 Welcome Plaza

| 18.Parking

“holly faanll | 19.Entrance

7 ;’((N:Jmm = ot 20.Main Entrance
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Strategy2. Modular approach to Create Porous Sponge Wetlands

t can

landscape th




rting earthen fill, four constructed wetlands scattered with h

lands were created by simple cut and fill procedures to transform the impermea

ing or expo

Without import
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Concrete-paved ground into a spongy and porous landscape, which is expected to ret
200,000m? (23 million US gal) of storm water from the surrounding area during the moi




The foundation and foot of each individual islet was consolidated using recycled concre
While pre-existing trees remain at the center of individual islands, young canopy tree se

planted on each of the newly constructed mounds at minimal cost.
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The terraced shoreline is connected to a linear water-quality remediating wetland built &
and west edge of the park that filters contaminated water from the canal, and can impro
8152m3 (2 Million US gal ) of water from the poorest grade V to grade lll per day.
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The terraced shoreline is connected to a linear water-quality remediating wetland built &
and west edge of the park that filters contaminated water from the canal, and can impro
8152m3 (2 Million US gal ) of water from the poorest grade V to grade lll perday.

Benjakiti Park Water Quality Measurement (April 5,2023)
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The modulated landform with diverse micro-environments was sown with seeds and p
seedlings, creating a foundation for the subsequent evolution of a semi-natural plant c
The regylt is a low-maintenance &
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A symbiotic ecological interrelationship between fauna and flora is developing, and th
of the constructed wetland is creating a new, highly dynamic and diverse aesthetic the
contrasts with the surrounding urban landscape.
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Strategy4. Creating immersivesplaces for
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Providing badly needed public space for daily recreational activities and other cultural
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A rich variety of birds and other wildlife has taken up residence in the park.




Conclusion: An era of new civilization

More than ever, it is clear that we need a paradigm shift in planning
and designing our city to adapt the changing climate and solving the
multiple urban ecological issues.

Such a shift calls for a rethinking of the way we build our cities based
on industrial technologies,

and calls for the revival of the ancient wisdom of survival: The nature-
based solution.
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