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Program — Day 2

I N

(VBN E RV Sassion | Adaptation at house, street or district level

Session I Introduction to the CRC Toolbox and
backgrounds, including demo and Q&A

Session Il  Application of the Toolbox in practice;
structuring and facilitating an adaptation
planning workshop, setting adaptation
targets including Q&A

15451615 oreak

(CACERVA LI Scssion |V Hands-on training of the use of the Nur
Sultan CRC Toolbox: Create a climate
resilient design

IFAEERVAI I Saossion \/  Setting the adaptation targets

LV eV Session VI Application of the CRC Toolbox in Nur
Sultan
Deltares




CRCTool -

Training Objectives

« Overview of the planning process for urban
adaptation

« Understanding the elements of the CRCTool

« Becoming familiair with the CRCTool

« Understanding the parameters in the Toolbox,
the model and process steps

« Ability to use and apply the CRCTool
independently in your work
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CRCTool —
Training components

1. Planning for urban adaptation (context)

2. CRCTool in planning process

3. Climate Resilient City Tool

4. Underlying parameters, conceptual model
5. Examples, best practices and case studies
6. Process: steps to take to use the tool
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1. Planning for urban adaptation

« Context of urban adaptation

« What are the main challenges AND opportunities?
Results of the stress test
= Physical vulnerability
= Governance vulnerability
Opportunities created by adaptation actions

« What are key considerations for urban adaptation planning?

 What is the role of toolbox in this process?

Deltares




Collaborative planning

experts from many disciplines + local stakeholders
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Stakeholders

Stakeholder analysis: Who is to be involved?

DRINKING & WASTE
WATER SYSTEM

DRAINAGE
SYSTEM

Deltares

Public Private

« State °
 amad >

x) « Province °
« City *
« Water board

each with many .

Bureaus, Departments,

Divisions, ...

Owner-occupier

Real estate developers
Housing associations
Water supply companies
Power companies
Telecom companies
Insurance companies

Mortgage banks

Note: different parties involved in each phase of a (re)development process !



Nur Sultan stakeholder setting

Time / project phase

1 - Project Initiative Phase 2 - Feasibility study 3 - Project set-up 4 - Preliminary design 5 - Project design 6 - Construction 7 - Maintenance
(including Initial (including Environmental
Environmental Impact Assessment) Entity
Examination)
Fuel and Energy Complex and Utilities Unit, NS Akimat Akimat

Environment Protection and Nature Use Unit of NS Akimat

< |Yelorda Ecosystem Yelorda Ecosystem
]
§ Astanagenplan, Astanagorarchitectura or design entities
Q
>
w Architecture, City Building and Land Relations Unit of NS Akimat
Construction companies
District Akimats
Environment Protection Environment Protection
and Nature Unit of NS and Nature Unit of NS
Akimat Akimat
P Akimat Management
€
b
}9- Private companies with a
% license
‘& State Expertise RSE
<

Economy and Budget
Planning Unit of NS Akimat
within its competence

PPP Center

Akimat - District
Akimat's Subordinates
Province/State

Private




Tools to support planning

» Plan process overview

» Requirements for a practical tool:
— Human centred, interactive, inclusive
— Visualisation
- Open data

Climate Change Adaptation Cycle

Define planning purpose

Assess climate impacts and

p< vulnerabilities
¢ Set, review, and/or revise

adaptation goals, strategies,

) ) and actions
(T i

P

Adjust actions
as needed

Monitor

Deltares

Implement
adaptation actions

Prepare the ground
for adaptation

Assess risks &
79 vulnerabilities to
Y climate change

Monitor &
evaluate

\ Identify
j adaptation
W options

Implement
your plan

Assess
adaptation
options
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Ast CID Alternatief Groep Frans Robbert

2. Climate Resilient City
Tool in planning process

What are the main steps in the adaptation planning
process?

« What is the function of the Resilient City Tool (how to use?)
* Which elements are in the CRCTool?

» Which role does the CRCTool play in the adaptation planning
process?
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Adaptation planning process

Deltares

Resilient City
Toolbox

O ®

Initiative phase
research and analysis
program development
Design phase
conceptual design
preliminary design
site plan
Implementation plan

@ &

Activities
Vulnerability scan
Strategy, approach

Selection of measures

.... design
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Climate Resilient City Toolbox

« CRCTool: collection of various tools

« Measure-pre-ranking, overview of adaptation options
— Adaptation support tool, rapid evaluations
— Creative design
— Participatory elaboration, modelling, evaluation

« CRCTool in the adaptation process:
To see:
a. What can be done,
b. Where in the project area
c. How effective that is

Deltares




Climate Resilient City Tool - Nur Sult
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3. Adaptation Support Too

AST)

What can’t the AST do?

Deltares

What does the AST look like?

How does the AST work?

What can the AST do?
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The Climate Resilient City Tool

 What does the CRCTool look like?

- Online user interface, easy to use
— IT structure

Nur Sultan customized version:

https://nursultan.crctool.org/en

https://nursultan.crctool.org/nl

https://nursultan.crctool.org/ru

Deltares
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You can print and file this legal agreement on the user terms and conditions of this Toolbox Klimaatbestendige Stad (Climate Resilient City Toolbox) website (hereinafter “User Agreement”), e.g. prior to accepting these terms and conditions.
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MuctpymeHT Knumatuyeckn Yctonumeeix flopogos

KOHTYpHble niuHuK - SRTM - Contour lines

KapTa HaBoaHeHuA - Flood map

aspodoTocHuMoK - Mapbox
aspogoTocHuMoK - ESRI

NOBABWTH CINOW (BETA)

YcnoeHoe 0003HayeHue

a3podoTocHuMoK - ESRI

Peaynbrarsl

Knumat

BMeCcTUMOCTb XpaHunuiwia (m3):

KoathduumeHT BpeMeHu Bo3sparta (-):

MononHeHue noasemHsix sog (mm/roa):
3BanoTpaHcnMpauus (CymmapHoe ucnapesue) (mm/fog)0
CHUXeHue Tennosblaenenus (°C): 0

Mpoxnagxbie 30Hb! (4UCo):

CTOMMOCTb

CtpoutensbcTso (€):

TexHuyeckoe oocnyxusaHue (€/Ion):

KayecTso Boab!

CHUXEHNE COAEPKaHUA naTtoreHa (%)
CHWAKEHHUE COAEPKAHUA NUTATENbHbIX BELecTB (%):

AncopdupyoLue 3arpasHuTent (%):

MOKA3ATb B BUAOE TABNULIbI




Mpumensemsie Mepbi

O

MuctpymeHT Knumatuyeckn Yctonumeeix flopogos

Bbl He npume

uToOL! HauaTL

KOHTYpHble niuHuK - SRTM - Contour lines

KapTa HaeBoaHeHusA - Flood map

aspodoTocHuMoK - Mapbox

aspodoTocHumok - ESRI

NOBABWTH CINOW (BETA)

YcnoeHoe 0003HayeHue

KapTa HaBoaHeHUA - Flood
<=0.1m
0.1-0.25m
0.25 - 0.5m

Wos-o075m
Wo.7s - 10m

aspodoTocHUMOK - ESRI

A

e = 2

Pesynbrathl = M
Knumat

BMeCcTUMOCTb XpaHunuiwia (m3): 0
KoathduumeHT BpeMeHu Bo3sparta (-): 0
MononHenue noasemMHsix 8og (mm/rog): 0

38aN0OTPAHCIUPALMUA (CYMMapHOe ucnaperue) (mm/rog)o

CHuXeHue Tennosblaenexus (°C): 0
MpoxnagHsbie 30Hbl (YUCNo): 0
CTOMMOCTb

CtpoutensbcTso (€): 0
TexHuyeckoe oocnyxusaHue (€/Ion): 0

KayecTso BoAb!

CHUXeHUe cofepxanua natoreHa (%) 0
CHWAKEHHUE COAEPKAHUA NUTATENbHbIX BELecTB (%): 0
AncopdupyoLue 3arpasHuTent (%): 0

MOKA3ATb B BUAOE TABNULIbI




© () Pesynbrathl = M
Knumart
BMeCcTUMOCTb XpaHunuiwia (m3): 0
4 N Az 3z
search ann L ﬁ Z=- 0=
5 a8 2 l !E ﬁ KO3MMULMEHT BpEMEHU B038paTa (-): 0
) . MononHenue noasemMHsix 8og (mm/rog): 0
KaHaBbl [JobaBneHune BuoapeHaxHble : [peHaxHo-
' JepeBbeB B g KaHaBbl (C { VHhunbTpaumoHHo- 3sanoTpaHcnupauus (CymmapHoe ucnapenue) (mm/rog)o
W YNUYHBIA Nensax — —&s—— ApeHaxeMm) TPaHCMNOPTHbIE e S o B TR "
(ANT) cnusel ’
28 N o a3 N OF oS 2 N X F & a1 YK K MpoXnagHsie 30Hs! (41cro): 0
Y3HATb BONbLUE - Y3HATH BONbLUE - ¥3HATb BONbLLE - ¥3HATb BOINbLWE -
— . CTOMMOCTb
Cnow rpasus lopoackoe NHTeHcuBHas Rt rOpO/ICKOiA Nnec L 9
[ ( cenbcKkoe 3eneHas Kphlla : .
P, & vam 5 e . TexHuyeckoe obcnyxusanue (£/7on): 0
3787 X03SACTBO —l e, = L. 1
187 N 573 N F & 527 [ &N s06 i fF A
Y3HATb BONbLLE - Y3HATb BOINbLE - ¥3HATb BOJIbWE - ¥3HATb BOJbLUE - CHUXEeHUEe coepxaHua natorexa (%) 0
CHWAKEHHUE COAEPKAHUA NUTATENbHbIX BELecTB (%): 0
[Monkie goporu [MpoHuLaemble o Y6patb accansr, [MpoHuuaemble
acanbTMpoBaHHbIe } 4yToGbl nocaguts rd TpOTYapsl ! AACORDAYRAUNE SAEAS TR (8 9
77, CUCTEMBI MOKPLITUS 3eneHble (XxpaHeHue)
(MHUNBETPaums) HacaxaeHus
401 a0 N a0 N B oD T MOKA3ATS B BIGE TABMVILSI
vasrosonsie RN sasrosonsve. [ ERREN p——y vasrosonse [N
§ i
3eneHble Kpbily ¢ ® green roofs OBwupHble BoasHas kpblilia
3aepKKoW magweg - 3eMeHble KpbILLn 8
| BOJIOOTBOAA I 0 |
70 N § 70 X £ 462 N 437 Ni
a 0o
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= MuctpymeHT Knumatuyecku Yctonumsbix lopoaoBs

< iHASRa BLIEPATE

BuoapeHaxHbie KaHaBbl (C ApeHaxeM)

Buocean (buoapeHakHble KaHasbl) - 3T0 POB C PACTUTENLHOCTBIO, MOPUCTLIM AHOM
W HVBKE Hero Crowvi rpasusa, HanoNMHEHHbI re0TEKCTUNeM C MHDUNLETPALUOHHOM
Tpybon/apeHaxHon Tpybon. OH obecneynsaet XpaHeHne, MHMUNLTpauuo 1
TPAHCMNOPTUPOBKY AOXAEBOW BOAbI, CNOCODCTBYA NPY 3TOM NOBLILLEHWIO
Buonornyeckoro pasHoodpasna U KayecTea KU3HK.

YcnoeHoe 0003HayeHue

KapTa HaBOAHEHUA - FIoom
<=0.1m
0.1-0.25m
0.25 - 0.5m

Wos -o075m
o7 - 10m

aspodoTocHUMOK - ESRI

Pesynbrathl = M
Knumat

BMeCcTUMOCTb XpaHunuiwia (m3): 0
Koag®uuueHT BpeMeHu Bo3spara (-): 0
MononHenue noasemMHsix 8og (mm/rog): 0

38aN0OTPAHCIUPALMUA (CYMMapHOe ucnaperue) (mm/rog)o

CHuXeHue Tennosblaenexus (°C): 0
MpoxnagHbie 30Hb! (YUCNO): 0
CTOMMOCTb

CtpoutensbcTao (€): 0
TexHuyeckoe oocnyxusaHue (€/Ion): 0

KayecTso BoAb!

CHUXeHUe cofepxanua natoreHa (%) 0
CHWAKEHHUE COAEPKAHUA NUTATENbHbIX BELecTB (%): 0
AncopdupyoLyue 3arpasHuTent (%): 0

MOKA3ATb B BUAOE TABNULIbI




= MuctpymeHT Knumatuyeckn Yctonumeeix flopogos e &+ a2

(/] - : P Ay ' Yenosroe obosraverue | PegynbTathl

BuiGpate Mepy KapTa HaBoaHeHuA - Floog

<=0.1m
- 0.1-0.25m
BuoapeHaxHble kaHaBbl (¢ ! , "oy ? 0.25 - 0.5m
[peHaxeMm) 1 , d Wlos-o075m
N - .0.75 - 10m MononHeHue noasemHbix 8oa (mm/rog):

Knumar

BMeCcTUMOCTb XpaHunuiwia (m3):

Koag®uuueHT BpeMeHu Bo3spara (-):

382 A a3pooTOCHUMOK - ESRI 3Ban0OTPaHCNMpauus (CymmapHoe ucnapexue) (mm/rog)0

CHIKEHNE TENNOBLIAENEHNA (°C): 0

MpoxnagHbie 30Hb! (YUCNO):

CTOMMOCTb

CtpoutensbcTao (€):

TexHuyeckoe oocnyxusaHue (€/Ion):
KayecTeo soap!
CHWXEHUE COAepKaHua natoreHa (%):

CHWAKEHHUE COAEPKAHUA NUTATENbHbIX BELecTB (%):

Ancopbupyolime 3arpasHutent (%):

MOKA3ATb B BUAOE TABNULIbI
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= MuctpymeHT Knumatuyeckn Yctonumeeix flopogos e &+ a2

o - _ gt e ' Yenosroe obosraverue | PegynbTathl

BuiGpate Mepy KapTa HaBoaHeHuA - Floog

<=0.1m
- 0.1-0.25m
BrvogpeHaxHble kaHaBbl (C \ - "oy ? | 0.25 - 0.5m
[ApeHaxem) 1 . d Wos -o0.75m
= . ' .0‘75 - 10m MononHeHue noasemHbix 8oa (mm/rog):

Knumar

BMeCcTUMOCTb XpaHunuiwia (m3):

Koag®uuueHT BpeMeHu Bo3spara (-):

382 —— : aspodoTocHUMOoK - ESRI 3Ban0OTPaHCNMpauus (CymmapHoe ucnapexue) (mm/rog)0

CHIKEHNE TENNOBLIAENEHNA (°C): 0

MpoxnagHbie 30Hb! (YUCNO):

CTOMMOCTb

CtpoutensbcTao (€):

TexHuyeckoe oocnyxusaHue (€/Ion):
KayecTeo BOAb!
CHUXEHNE COAEPKaHUA naTtoreHa (%)

CHWAKEHHUE COAEPKAHUA NUTATENbHbIX BELecTB (%):

AncopdupyoLyue 3arpasHuTent (%):

MOKA3ATb B BUAOE TABNULIbI
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= MuctpymeHT Knumatuyecku Yctonumsbix lopoaoBs

BuibpaHHble Mepsl

Area-1

Mepa
BuoapeHaxHble KaHasbl (C
ApEHAKEM)

COENAHO

YcnoeHoe 0003HayeHue

KapTa HaBoaHeHus - Flood
<=0.1m
0.1-0.25m
0.25 - 0.5m

Wos -o075m
o7 - 10m

aspodoTocHUMOK - ESRI

C

Pesynbrathl : 1l

Knumar

BMecTUMOCTb XpaHunuwa (m3): 716
Mepa 716 m3
KoadhduuyueHT BpeMeru 8o3spara (-): 419
Mepa 3.19-
MononHeHwe nog3emHbix 8og (mm/frog): 14.54
Mepa 14.54 mm/rod
3BanoTpaHcnupauua (CymmapHoe ucnapexue) (mm/rdn)8
Mepa -0.18 mm/lod
CHuxeHune Tennosbiaenexuns (°C):

Mepa

MpoxnagHbie 30Hbi (YKUCNo):

Mepa 0 yucno

CTOMMOCTb
CTpouTenseTso (€):
Mepa

TexHuyeckoe obcnyxusadue (€/Toa):

Mepa 1534 €/lod

KayecTeo soap!

CHWXeHne coaepxaHua natoreHa (%):

Mepa

CHUXEeHUe COAepKaHna nuTaTenbHbIX BewecTs (%) 0.61

Mepa

AncopOupyroliue 3arpasHuTent (%):

Mepa

MOKA3ATbH B BUOE TABNUL|bI




= MuctpymeHT Knumatuyecku Yctonumsbix lopoaoBs

Mpumensemsie Mepbi

YcnoeHoe 0003HayeHue

KapTa HaBoaHeHus - Flood
<=0.1m
0.1-0.25m
0.25 - 0.5m

Wos -o075m
o7 - 10m

aspodoTocHUMOK - ESRI

Peaynbrathl

Knumat

BMeCcTUMOCTb XpaHunuiwia (m3):

Koag®uuueHT BpeMeHu Bo3spara (-): 419
MononHexue nogsemMusix 8o (mm/rog): 14.54
3BanoTpaHcnMpauus (CymmapHoe ucnapexue) (mm/4n)8
CHUXeHue Tennosblaenenus (°C): 0.02

MpoxnagHbie 30Hb! (YUCNO):

CTOMMOCTb

CtpoutensbcTao (€): 153354

TexHuyeckoe oocnyxusaHue (€/Ion): 1534

KayecTso BoAb!

CHWKEHUE COAEPKAHUA naToreHa (%) 0.69
CHWKEHUe COAEPKaHUA NUTaTenbHbix BewecTs (%): 0.61

AncopdupyoLyue 3arpasHuTent (%): 0.69

MOKA3ATb B BUAOE TABNULIbI




MuctpymeHT Knumatuyeckn Yctonumeeix flopogos

OBITACTb NPOEKTA LIENEBOE 3A0AHWE NMPOEKTA -
Pesynbrathl = M@

Llenu u Kniouessie nokazateni 3heKTUBHOCTH ikt o

BMECTUMOCTb XpaHUnuLia:

Knumar
KoaduuMeHT BpEMEHU BO3BpaTa:
Uens Lienegoe zHayenme MononHexHue noa3eMHbIX BOA:
38aN0TPaHCNUPaLUKUs (CYMMapHOE UCNapeHue):
BmecTumocTs 5000 m3 | . ) o CHIDKEHWE TEennosblAeneHns:
-
Xpadunuuwia
MpoxnagHbie 30Hbl
KoadhuumeHt 5
BpemeHy 2038paTa CTOMMOCTb
CTpOMTENBLCTBO:

MononHeHue 0 mm/Ton B3

TexHuyeckoe o0CnyXuBaHue:

nogsemMHbix Bo4

3Ban0TpaHCIMpayua 0 mm/Ton B3 KayecTeo oAbl

CHWXEHUE COAEPKaHUA NaToreHa:
-

CHUXEHUE COAEPKAHNA NUTATENbHbIX BELECTB!

(cymmapHoe ucnapeHue)

CHuxeHue 0 =

COpOUPYIOLLME 3arpA3HUTENN:
TENNOBLIAENEHUA f"ﬂ poupyroLy P
TpoxnagHsie 30Hs! 0 uncno &

MOKA3ATb B BUAOE TABNULIbI

CroumocTb
Uenb LieneBsoe 3Ha4YeHune
Crpoutenscreo 0

Texunuyeckoe 0 £/Tor




WHCTPYMEHT KnumaTu4ecku

YcToi4uBbiX Mopoaos

X

HoBbIl NPoeKT

OTKpbITb NPOEKT

HacTpoiku MpoekTa

COXpaHWUTb NPOEKT

3KCNopTUPOBaTL NPOEKT

LokymeHTauua

Monb30BaTENbCKOE CornalueHne




= MuctpymeHT Knumatuyeckn Yctonumeeix flopogos o i

Do

BbibpaHHble Mepbi ’ PN b3 ' YenoeHoe oosraverne | PeaynibTarh : o

KapTa HaBoaHeHus - Flood
<=0.1m
0.1-0.25m
0.25 - 0.5m

Knumar

BMecTUMOCTb XpaHunuwa (m3): 716

Mepa NaN m3

.0.5 -0.75m Koadh@uuneHT Bpemern so3spara (-): 419
.0475 - 10m Mepa NaN -

aspodoTocHUMOK - ESRI MononHeHUe NoA3eMHbIX 804 (mm/Moa): 14.54

C

Mepa NaN mm/Tod
3BanoTpaHcnupauua (CymmapHoe ucnapexue) (mm/rdn)8
Mepa NaN mm/lod

CHuxeHune Tennosbiaenexus (°C): 0.02

Mepa NaN °C

® MpoxnagHbie 30Hbi (YKUCNo): 0
CHENAHO : : : i o Mepa NaN vucro

CToumocTb
CTpouTenseTso (€): 153354
Mepa NaN €

TexHuyeckoe obcnyxusadue (€/Toa): 1534

Mepa NaN €/roé

KayecTeo BOAD!

CHUXeHNE cogepxaHna natoreHa (%): 0.69
Mepa NaN %
CHUXEeHUe COAepKaHna nuTaTenbHbIX BewecTs (%) 0.61

Mepa NaN %

AncopGupytoLue 3arpasHUTENH (%): 0.69

Mepa NaN %

MOKA3ATbH B BUOE TABNUL|bI




CRCT: Effectiveness of measures

Adaptation goal

Key performance

Calculation method

Pluvial flooding

Storage capacity [m3]
Return time factor [-]

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
Adsorbing polutants

Conceptual model

Cost

Construction cost
Maintenance cost

Guidelines and practice

Deltares
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Using the CRCTool online

 Manual steps
— Setup and map manipulation: determine layers to use
— Scenario metrics: determine the metrics to evaluate performance
— Exporting data: select areas to implement measures, or measures to implement;
— Save and export the map and corresponding effectiveness results to your computer

Deltares
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Using the CRCTool online

Draw project areal

Choose:

Type of scenario: NunotHas obnacTb

Climate resilience capacity: heat-stress, drought,
pluvial flood, water safety

Multi-functional landuse: not important to very
important

Scale level: city to building scale
Existsing space types: current existing space

typology
Sub-surface availability: very low to high

Surface characteristics: flat roofs to sloped roofs
Soil type: sand, peat, clay, bed rock
Slope: sloping or flat area, low or high ground

Deltares

= Climate Resilient Cities Toolbox

PROJECT AREA PROJECT TARGET

Area size: 163330m? CHANGE AREA

Scenario Name

Business district ¥: o

Climate Resilience Capacity 0
Heatstress

[:] Drought

Pluvial flood

[l Water safety

Multi-functional landuse 0

O Not important

O important

® Very important

Scale level 0

J City

Neighbourhood

Street

Building <

41



Using the CRCTool online

« Targets have been defined
« Select a location for a measure OR
« Select a measure you would like to implement

Deltares

Results

Climate

Storage capacity (m3):

Return time factor (-):
Groundwater recharge (mm/year)
Evapotranspiration (mm/year):
Heat reduction (°C):

Cool areas (number):

Cost

Construction (£)

Maintenance (€/year):

3 — ﬂ

4057
165
46.97
46.26

0.43

4283333

w

126045

VIEW AS TABLE
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CRCTool - Measure properties

Geometry of measures
All measures are given a measure area, an inflow area, and a measure depth

 Measure area [m2] is the surface area of an adapation measure, it is obtained from the
measure drawn on the map and the width and radius in case of a line or point measure

Measures drawn as a line have the additional property:

« Width [m] is the width of the measure that stores water. This value is set by the user.
Measures drawn as a point have the additional property:

« Radius [m] is the radius of the measure that stores water This value is set by the user.

 Measure depth [m] is the depth of water that can be stored in the facility, or the depth of
water that can be stored on the area of the measure. This depth is set by the user.

Deltares 43



CRCTool - Measure properties

* Inflow area [m2] is the surface area that drains towards a measure, it is set by the user as
a multiplier of the measure area.

— Measures at roof level normally have an inflow area ithat has the same size as the measure area
(Inflow area factor =1)

— Measures at ground level can have an inflow area that is (sometimes much) larger than the
measure area (Inflow area factor > 1)

Deltares
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What is the CRCTool meant for?

« The CRCTool can be used to co-create packages of adaptation measures for a more climate-
resilient urban environment.

* Planners, water managers and other stakeholders (local representatives, experts, constructors,
financers, etc.) are supported by the CRCTool in their dialogue about options and alternatives;

« The CRCTool can also be used individually, to explore options and preferences

« The CRCTool provides the user with an overview of different measures and a first estimate of
hydrological effectiveness and costs, so that alternatives can be discussed and evaluated.

B Kemast Bestendige Stad Toolbon Ast CID Altornatiof Groep Frans Robbert

Toegepaste maatrogelen

> &
®

Deltares
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Results and output

» Results of design workshops: one or more alternative conceptual plans for retrofitting adaptation measures
in an area — district and/or sub-district scale; to be used in the next phase to be elaborated and evaluated in more

detail.

« The output of the CRCTool is input for the designers — landscape architects, urban planners, architects — to
make more detailed preliminary designs.

Deltares
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What the CRCTool cannot do:

« Calculated effectiveness, costs and benefits by the CRCTool are first-order estimates; reliability
depends on available local data.

» Local conditions will be different in practice and so will be the actual on-the-ground performance
and costs.

» Differences in estimated performance of less than 5-10 % should not be taken as significant. First-
order estimates can however be used to discuss and compare alternative plans.

» Discussions among the stakeholders are important even when the differences in estimates are small
as experts and stakeholders each place a different weight or value on each performance metric.

Deltares
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4. Underlying parameters,
model of CRCTool

How is the CRCTool built up?

 What are the underlying parameters,
assumptions?

 CRCTool conceptual model

« Considerations for local application

Deltares




How is CRCTool built up?

* An adaptation measures selection assistant
- technical feasibility
— site suitability
— combinability assessment

 An effectiveness assessment tool

Deltares

Project location

Adaptation
measure
selection
assistent

Technical feasibility
assessment

Site suitability
assessment

Combinability
assessment

v

Adaptation
package

tool

Effectiveness
assessment

Rapid evaluation:
performance estimates

Creative improvement
& modelling

Participatory dynamic
evaluation

\ 4

Adaptation plan
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Assessment of required stormwater detention capacity:
Conceptual model of the sponge

precipitation (t)

goaddy

evaporation (t)

_ _ surface
discharge capacity discharges

losses

attenuation
K%ﬁace
/— discharges
STORAGE(t)
T seepage >

Deltares



Urban Water Balance model

The hydrological effects of the
adaptation measures are determined
by means of a multi-reservoir water
balance rainfall-runoff model

based on (ideally) long (30 years or

more) time series of meteorological |}
data, using hourly time steps. e

 Hydrological boundary
conditions of the water balance
model are based on local conditions

» Runoff is calculated for measures
with varying storage depths and
rainfall events with varying
intensities with known return
periods.
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Deltares

Storage — Discharge — Frequency curves

to assess sponge capacity as function of discharge capacity

Input:

land use data

soil property data

long series rainfall data

long series evaporation data
climate change assumptions

Water
Balance
Model

Storage capacity [m?]
~N H

SDF-curve for Utrecht Central Station area (=100 ha)
60000

Discharge capacity [m3/d]

Output:
- discharge capacity

- long series of stored volumg

S

A 4

extreme value statistics
¥

[da)

btorage — Discharge — Frequency

(SDF) curves

53



Storage-Discharge Frequency curves Nur Sultan

40

L. |

2\

Nur Sultan

35

SRSt

25

N\
N

20

=N

Required storage capacity (mm over project area)

10

Deltsi

res’ . T . . . T . . . T . . . T . . . -

Discharge capacity (mm/d over project area)
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Storage — Discharge — Frequency curves
to assess sponge capacity as function of discharge capacity

The comparison of SDF curves amongst different climate scenarios

@ climate2, T; lyr
X climatel, T=1yr
L] A climated, T=1yr
o climate2, T=2yr
180 . | x climatel, T=2yr
A Climate change s dmaedT=2y
'\ b ® climate2, T=5yr
140 [ _ 1 2 4 0/ H f I I x climatel, T=5yr
2 —4 % extra rainfa A e o5y
X @ climate2, T=10yr
A x climatel, T=10yr
p 160 = A climated,T=10yr
@ climate2, T=20yr
Y x X climatel, T=20yr
| ® - A ° A climated, T=20yr
120 L] @ climate2, T=50yr
X ’f ° % climatel, T=50yr
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Storage capacity [m3] (stormwater detention)

Detention capacity of a measure =

« the depth of water [m] that can be stored on the area of the measure X area of the
measure [m2]

Detention capacity of all measures =
« Sum of all detention capacities of measures in the project area

Deltares
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Return time factor [-]

The runoff return time (T, in years) is the

statistically determined average time it

takes for a runoff

— Forinstance, when a rainstorm with a total
depth of 7 inches occurs 50 times in a period

of 100 years, the estimated return time of
this rainstorm is 2 years to reoccur

The total runoff volumes depend on the
rainstorm and on the characteristics of the
urban area, hence so do the runoff return
times.

— For example when an adaptation measure
doubles the return time of a runoff that
causes damage, this damage will occur only
half as often, thus roughly reducing the
damage by a factor two.

— This doubling is an example of the return
time factor

Deltares
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Groundwater recharge [mm/y]

« Groundwater recharge is defined as the average net annual flux (mm/year) from the
unsaturated zone towards the saturated zone (P_gw in Figure).

 ltis calculated with the same urban water balance model that is used for calculating
effective storage and is also forced with the same meteorological data.

« Applying a measure with infiltration possibilities, like a grassed swale, can increase
the groundwater recharge of the inflow area of the measure.

* In the model the groundwater recharge is divided equally over the entire area

« The additional groundwater recharge (over the measure area) is expressed in mm/year
over the inflow area, according:

measure area

GWTeChargeinflow area = GWrechargemeasure area inflow area
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Thermal cooling effects

« Cooling effects of blue-green measures are hard to quantify in general terms.
Introduction of green infrastructure leads to an increase in evapotranspiration — unless
there is an extreme drought.

 The energy that is used for evaporation is no longer available for producing sensible
heat.

 The more water evaporates, the less air temperature will go up.

» So, as evaporation is an important variable for thermal effect, the estimated annual
evaporation that stems from our blue-green measures is estimated and presented as an

indicative metric for cooling.

« Shading is another important mechanism to reduce temperatures at street level. The
cooling effect of shading by green infrastructure is only relevant for trees that are planted.

« Cool spots are defined as places > 200 m2 with abundant shade and evapotranspiration.
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Water quality parameters

Water quality is extremely important for the functions and services that water can provide.

Three groups of water quality parameters are considered:
— Nutrients (determine the eutrophication level)

— particle bound pollution (many relevant chemical pollutants tend to absorb on suspended organic particles,
clay particles and iron-coated sand particles)

- pathogenic organisms (influence public health risk)

Most measures influence the quality of stormwater runoff by different treatment processes (not all
measures perform all treatment processes):

— Capturing

— Settling

— Filtering

— Degradation

Capturing of pollutants takes place at the inlet of the measure. Also vegetation growing on/in a

measure can capture pollution, for example by intercepting rainfall. Moreover, many pollutants
degrade while still in the water column, in solution or adsorbed on suspended sediment particles.

Deltares
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Costs

* Included are both construction and maintenance costs
« Based on a unit cost price per square meter of one or multiple implementations
» Cost per square meter has been determined based on local information and experience

« Costs scale linearly with measure size. For some measures an additional non-scalable
constant cost has been included.

- 1l Based on local conditions and actual implementation the actual cost may in
reality vary significantly.
— Forinstance, costs of implementing adaptation measures in city centres are usually higher than
in suburbs.

Deltares
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5. CRCTool examples, best
practices, case studies

« Examples of CRCTool applications
« Different levels of detail

« Availability of data

Deltares




Utrecht Center — Fair area -
AST 2015

« Stakeholders involved: Municipality + Fair

« Ambition: Most green, climate resilient and healthy |

urban area in Europe

 CRCTool used with stakeholders to
— collaboratively explore potential adaptation meas

* Funding: City of Utrecht, Fair, EU
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Utrecht Center — Fair area
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Utrecht Center — Change water flow to increase
resilience

Precipitation

38% Evaporation 18% Transpiration
163 mm 78 mm
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Jsurface water || runoff 15% Surface 3% Capillary
Savern Infiltration Rise
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Utrecht Center — CRCTool to implementation 2020-2030
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Pre-feasibility study of

'~ confirmed ecosystem-based
adaptation measures for
Xiangtan

Deltares Ewaters
Frans van de Ven Weijun Zhang
Reinder Brolsma Ran Zhu
Helena Hulsman Tingting Hao

Shiyang Chen Zhengmin Lei

20 November 2020



Context of the project

« Xiangtan, Hunan province China
» Extreme storms, heat and drought => flooding, economic loss, societal damage
« Climate change is expected to aggravate the problem

Objective of Xiangtan municipal government:

Transform Xiangtan from a carbon-intensive, heavily polluting city to a low-carbon, climate resilient
and livable city

supports this development with

The Xiangtan Low-Carbon Transformation Sector Development Program

In this context
« Pre-feasibility study of confirmed ecosystem-based adaptation measures

Deltares
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Pre-feasibility study of confirmed ecosystem-based
adaptation measures for Xiangtan

Project assignments:

Deltares -

urban resilience and adaptation assessment
development of an adaptation planning support tool

provide training on applications of blue-green/nature-based solutions for flood protection and climate
resilience and climate adaptation tool

priority list of climate adaptation measures and estimate resilience improvement due to those measures
prepare conceptual designs for three pilot areas

propose suitable ecosystem-based adaptation measures for 20 low carbon communities

pre-feasibility study on suitable ecosystem-based adaptation (EbA) measures



Pilot areas
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Fuxing Middle Road
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/

New Chinese Medicine Hospital
design and building site
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Flood risk assessment

Preliminary flood hazard map
combined with land existing
and future land use

This map is the basis for the selection
of the pilot areas
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Py,

elevant actors

Xiangtan Municipal Commission of
Development and Reform

Xiangtan Water Conservancy Bureau

Xiangtan Bureau of Housing and Urban
Rural Construction

Ecology and Environment Department of
Xiangtan

Xiangtan City Administration and
Comprehensive Law Enforcement Bureau

Nature Resources and Planning Bureau of
Xiangtan City

Xiangtan Finance Bureau

Xiangtan Meteorological Bureau

E‘i Deltares

Project level

environmental impact assessment

feasibility study

project set-up

preliminary design

project design

construction

Maintenance

T
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Required storage (sponge) capacity assessment

Storage — Discharge - Frequency curves are
assessed using rainfall and land use data.

Sensitivity of the SDF curves for climate
change scenarios is assessed ﬂ
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Xiangtan Climate Resilient City Tool
https://xiangtan.crctool.org/zh cn/)

The Climate Resilient City Toolbox was customized for use in Xiantan and is available to all actors
Customization included assessment of adaptation measures effectiveness based on the local

WEEERM 23 T A - Adaptation Support Tool

climate and local cost estimates for construction and maintenance of the measures
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https://xiangtan.crctool.org/zh_cn/

Training sessions and design workshop
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76



Conceptual design Fuxing Middle Road
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Indicative cost estimate CMH design

Similar analysis was also made for Fuxing Middle Road and Baota Road adaptation project

Deltares

3.1. Certified Green building demonstration with resilient rain garden/EbA facilities design (new Xiangtan No.1 Hospital) Z3IAENEEEATE, &
FENMMAKER £ 5EN &K (HETHTER)

B}t Unit il
B 4 . Cost
(Aiout) (Tr\{it) Price (RMB (RMB, 75 Millon) R E(Note)
) )

3.1.2. Detailed engineering design for green and inclusive
building and rain garden/EbA facilities R, BEITER
FOREKEE/ eorighERYF A TR T

1) Detailed engineering design for eco-system based s
aéai)tation o ieasureiglﬁ?§i+% Y 50.00 008 EEEHANBIES
3.1.3 .Civilworks T BT

(1) raingardenf/KfZE 2610 m2 800 208.80 0.32

(2) permeable pavementiZE K HzE 3150 m2 200 63.00 0.10

(3) urban wetlandt i E 3650 m2 600 219.00 0.33

(4) green areakith 8225 m2 50 41.13 0.06
T E&iftotal cost for civil works 531.93 081
3.1.4. Equipment/goodsi& & /1%

(1) Sentinel catchpitsHMREFIZK A 6 5000 3.00 0.00

(2) newly-built catchpits#T MK & 20 A 2000 4,00 001
& &&ittotal cost for equipments 7.00 001
B3t Total Cost 588.93 0.89
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Applicability of EbDA measures in the low carbon communities

Name of raingarden/ porous rainwater sponge city
Community bioswale paving tank gardens
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Examples of typical EDA measures (sydney, Australia)
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Design components examples

oy |

Detention storage to 400mm depth
including freeboard

Weir for stormwater retention e—
Planting soil morc than 100mm «—
Compact planting with

appropriate species

Impremeable liner

Overflow outlet e—

Perforated pipe 110mm >—/

)il Deltares

LIVGIIIUOW Uunice Lo

Perforated pipe 110mm
Additional root barmier may be required.

Biorctention filter media
from 500-1000mm

'

| Transition layer 100mm
[

' Drainage layer 200-300mm
'

{  Storage layer 0-300mm

Detention storage
10 400mm depth
including frechoard

|
1
|
| Bioretention filter media
: from 500-1000mm
|
I

7 ’ Transition layer 100mm
Drainage layer 200-300mm

I Storage layer 0-300mm
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Results and Next steps

» Ecosystem-based Adaptation proved to be a feasible way of creating a climate resilient urban
environment

« Heavy rainfall events in the city require a substantial stormwater detention (sponge) capacity to
avoid pluvial flooding; Space is however availabe to create this

« Estimated cost prices for implementation and maintenance of EbA facilities are highly indivcative as
reliabe data is missing.

« Training on Ecosystem-based Adaptation and the use of the Xiangtan CRCTool were an effective
way to bring representatives of different bureaus together and co-design effective solutions.

» Results are input to new investments in the city and show the directions for detailed design

» Loan for implementation of the plans was approved by ADB mid October 2020
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6. Steps to take to use the
CRC Tool

« The CRCTool workshop setup
* More information
« Training exercises with the CRCTool
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Adaptation planning process

Deltares

Resilient City
Toolbox

O ®

Initiative phase
research and analysis
program development
Design phase
conceptual design
preliminary design
site plan
Implementation plan
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The CRCTool workshop setup

Workshop agenda
0. Define the project area, collect data on land use, land level, drainage system, soil, subsurface, etc.
1. Discuss current challenges, especially exposure to flooding, heat and drought
2. Make inventory of potential vulnerable objects, networks, people in the project area
3. Define adaptation targets
- When is the area climate proof?
- Required detention (sponge) capacity
4. Short-list potential adaptation measures (using hard-copy handout of adaptation measures list)
— Dialogue on property of measures, geometry, effects and effectivenes, costs, benefits, co-benefits
5. Plan adaptation measures, using the Toolbox
— Discuss which measures can be implemented where and why. See how effective this is. Study alternatives
— Save results to be able to compare alternative solutions later on.
6. Compare alternative plans.
- Who recieves the benefits?
- Who carries the costs?
Deltares
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CRCTool Training Exercises

« First group brainstorm
— Promising locations;
- Specific challenges;
— Vulnerable objects
— Adaptation targets

 Then work in teams to practise
- Set-up the CRCTool for use

- Go through adaptation measures list to evaluate
suitability of measures for this location / area /
problem

- Start exploring application of various measures

 Present initial outcomes and discuss
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More information

. 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/].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/j.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/l.jenvman.2017.10.041

. Mc Evoy S (2019) Planning support tools in urban adaptation practice. PhD thesis, TU Delft,
https://doi.org/10.4233/uuid:48b7649¢c-5062-4c97-bba7-970fc92d7bbf or
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

Deltares



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
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