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Sponge City approach
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RWUR: Reclaimed Water Use Ratio

PLR: Pipe Leakage Ratio

SRR: Stormwater Reuse Ratio

FCS(R): Flooding Control Standards
(Recurrency)

ﬁo\ume Capture Ratio of annual rainfall

ERBR: Ecological River Bank Ratio
WSR: Water Surface Ratio

SSRR: Suspended Solid Reduction Ratio
WQQR: Water Quality Qualified Ratio

obligatory indicators

recommended indicators



Enhance SC implementation

SCguidelinesevaluatedwith 2
AWater SensitivdUrban Planning » 3.
AClimateResilientCity Planning 4
5.
6.
7.

Never shift problems

Design for resilience

Respect local conditions

Arrange sponges systematically

Make sponges attractive

Bring relevant stakeholders around table

Good governance




Sponge measure design approach

Ecological indicator: Flood analysis (SDF)
VCRa Drought analysis

Sponge measure draft design Sponge capacity Availﬂble space
calculation l analysis

!

Draft design refinement R Sponge measures pre-selection  [€——
¢ ¢ Model evaluation

Model evaluation Co-design |
1. Current sponge measure design approach 2. Proposed sponge measure design approach
Legend

I} Water Engineer
.8 Landscape Architect

Multiple stakeholders




NEVER SHIFT PROBLEMS:
Retain - Store - Drain strategy

Retain and Detain and Store at the source
to avoid overloading the drainage capacity

Retain Store Drain

t_32491069.htm D e l t a re 5



Assessment of required stormwater detention capacity:
Conceptual model of the SPONGE
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Water balance model

The hydrological effects of the

rainty
lrnnla

adaptation measures are determined b
means of anulti-reservoir water
balance rainfalHrunoff model

based on (ideally) long (30 years or
more) time series of meteorological
data, using hourly time steps. .“

A Hydrological boundary conditionsf
the water balance model are based ¢
local conditions

A Runoffis calculated for measures witt
varying storage depths and rainfall
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events with varying intensities with
known return periods.
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Storage 1T Discharge T Freqguency curves for Qinhuai District

to assess sponge capacity as function of discharge capacity

SDF curves for Qinhuai District
FHEKXSDFiS return period
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Discharge capacity



Design workshop
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Xiangtan Climate Resilient City Tool (CRCT)
https://xiangtan.crctool.org/zh _cn/

A Customized for use in Xiantan and is available to all actors
A Ecosystem -based adaptation : mostly nature-based, blue-green solutions

A Co-create conceptual designs

NEEBER 35 T B - Adaptation Support Tool
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https://xiangtan.crctool.org/zh_cn/
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Xiangtan Adaptation Support Tool
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CRCT: Effectiveness of measures

Adaptation goal

Pluvial flooding

Key performance

Storage capacity [m3]
Return time factor [-]

Calculation method
Map and user input

Drought reduction

Groundwater recharge
(infiltration) [m/y]

Urban Water Balance Model

Heat stress reduction

Evapotranspiration [mm/y]
Coolspots [-]

Urban Water Balance Model
Literature and geometry

Water quality improvement

Pathogen reduction
Nutrient reduction
SS and adsorbed pollutants

Conceptual model

Cost

Construction cost
Maintenance cost

Guidelines and practice

Deltares



Climate Resilient City Tool for Xiangtan:
Chinese Medicine Hospital conceptual plan
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CRC Toolbox background information

o

https://publicwiki.deltares.nl/display/AST/AST2.0+Documentation

Voskamp IM, Van de Ven FHM (2015) Planning support system for climate adaptation: Composing effective
sets of blue-green measures to reduce urban vulnerability to extreme weather events. Building and
Environment 83, p 159-167. http://dx.doi.org/10.1016/j.buildenv.2014.07.018

Van de Ven FHM , RPH Snep, S Koole, RJ Brolsma, R van der Brugge, J Spijker, T Vergroesen (2016)
Adaptation Planning Support Toolbox: Measurable performance information based tools for co-creation of
resilient, ecosystem-based urban plans with urban designers, decision-makers and stakeholders,
Environmental Science & Policy, Volume 66, 2016, Pages 427-436,
https://doi.org/10.1016/].envsci.2016.06.010

McEvoy S, FHM van de Ven, MW Blind, JH Slinger (2018) Planning support tools and their effects in
participatory urban adaptation workshops, Journal of Environmental Management, Volume 207, 1 February
2018, Pages 319-333, https://doi.org/10.1016/j.;lenvman.2017.10.041

Mc Evoy S (2019) Planning support tools in urban adaptation practice. PhD thesis, TU Delft,
https://doi.org/10.4233/uuid:48b7649c-5062-4c97-bba7-970fc92d7bbf or
https://repository.tudelft.nl/islandora/object/uuid%3A48b7649¢c-5062-4c97-bba7-970fc92d7bbf

https://development.asia/explainer/how-ecosystem-based-solutions-can-develop-climate-resilient-cities
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https://publicwiki.deltares.nl/display/AST/AST2.0+Documentation
http://dx.doi.org/10.1016/j.buildenv.2014.07.018
https://doi.org/10.1016/j.envsci.2016.06.010
https://doi.org/10.1016/j.jenvman.2017.10.041
https://doi.org/10.4233/uuid:48b7649c-5062-4c97-bba7-970fc92d7bbf
https://repository.tudelft.nl/islandora/object/uuid%3A48b7649c-5062-4c97-bba7-970fc92d7bbf
https://development.asia/explainer/how-ecosystem-based-solutions-can-develop-climate-resilient-cities

Thank you for your attention

frans.vandeven@deltares.nl
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Ecosystem-based Adaptation:
Adaptation Support Tool T Training

1. Planning for urban adaptation

2. Adaptation Support Toolbox in planning process
AST

3. Adaptation Support Tool

4. Underlying parameters, conceptual model of AST

v

3

5. ASTexamples bestpracticesand case studies
AST 8

6. ASTprocess stepsto take to usethe tool
AST




CHINA
I EUROPE

Water Platform

Deltares

6 enCIb"ng de|t0 Iife January 26, 2021



e

<

4 L
———

fio% o \;!._
JINTANG 2 .v-‘h_\';'![

T eI

—e

HNNINNI3 A

2.8

Deltares



Flood risk

Water and Subsoil Resources

Deltares




Deltares

Legal form: Foundation under
Dutch law

Workforce: 840

Number of nationalities: 28
Annual turnover: 113 million euros
Locations: Delft and Utrecht

National and international
activities

Unique in-house facilities



Lab facilities, field scale experiments, open source software
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