Greenprints

A Nature-based Solutions Feasibility
Framework for Urban Coastal Regions
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Executive Summary

ytdr raA?DZ nacenehANNDZAr AARNRAGgENAr u, kAU RNArdkdAdar Ra
uADZH,AAN QOdAdNr R nAEandO? AAcA™ ?2ackAAN QeAr AAKA &NPf dgeArR
QAdBAAN &ENr dAINAON rAcAANF dNrs >t NAAAG uyABgAK , AD2 U
r NAANNDDZ Ar OQArNNQAR MM NwdRee Ni ner ? &N adeN WRNAKe gy ANF R fir-NeAU R
Ni AeNBN 7NAAt Ne& NWNAATrSs

AYNaRA Ak RAcEDZ OQeVW H&JQATF >t NAMNBGA@DZ r nAAANQAMB nsst s e
dA TAANF ARER? ANAANt NDERemee A NAANQAA ?2r gAF AAADZ ?2¢ N AAD:
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AEAArneaca Arnde A Qe axNDB\E (R RAMADZAKEROM ? &aNs éeeRaenr dA
n&ENr NAA BAYeac enneca?AgAagdNr Reac F &aNNA gAREAr AcE? Oa?a
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NAWNBNAAr eRRN&E naeAQrdWARAAraEgAdANDZ RedAr g AQON

I OQekkMANRdIA AAAA" rdr 2 Ar QeAD2 GgNPRRe W NokcNANEY AR,
AADZ N NEBNAK AN sn AftNNB NeAMrr? AAr NrAdBAAN At An gAWNrAgAT
Reac >t RANARZ " NADZ u, é snssen QaeeacN A AAA? AKX AWedDAN
Y2r A ¢eWNNBaEr s gdate?n GQAANGEYNAAQeAR >t NAAAWY, &drbtr u, ¢
ENAAANDZ DABAP Nr "eDINNQA DR rNs AUNN AT AAF AK? a? Re RAu , & AW N
Nt Nsul eNEDENN NW NAA u, é nnsi v QaeacN A DABAT Nr AAA?.
r NAcer AADZ A Wp\rdd\W d, WONe r ker 7 dhANFA cer B O G AANGEW NAAde Ar s
TAANF AA? E&?yr nA" kAQ: nNaEgeDEHrk RARRYER gNANERedAdNAON
Bgadf AndeAR AADZ r?2c AAgQAAKkgAdAr BALN | kA A re? ADZ AW

gt AN At N RGADZHAPr n&ENr NAA A OeAr NeWAAdWN NraAagdBAAN
neANAAdAAK Rec nngN AB, RFGAOAMNAS AerATOAGBAAN Ot AAF N gAANAT
Qx? QAKX ce AN A Bdadf ArgAF «&drtr AADZ Rer AN&EdAF r?2raA
e APBAL Ner R ? €k AN nAAAANGEr R AADZN A, AGAN t neeX OFA®E NGB r A N«
NQe Aef d QA A WAQWDX erBed0q, ek NANR d A r R WNDZ P g AN 0Kk, BMA APNER 7 At S




Legislative and policy impetus for Nbs In Tamil Nadu and Karnataka

Coastal urban focus: Chennai (Tamil Nadu) and Mangaluru (Karnataka)

Study wards: 23 in Chennai and 4 in Mangaluru

Selected based on exposure to coastal flooding (CSTEP, 2024) and pluvial flooding due to storm surge

13 NbS applicable in study wards

Shortlisted from 45 NbS types (World Bank, 2020) relevant to the context

A 4

Calculation of maximum area amenable for Nbs interventions in study wards

Land -use categorisation: approximate green and blue coverage, asphalt areas, and residential rooftop
areas

A 4

Decision matrix to narrow down 4 V6 NbS types in study wards

Based on ecosystem service benefits, land requirement, and effectiveness towards urban coastal
adaptation

A 4

Design and quantification of flood mitigation potential in study wards

Cost \benefit analysis for two most common NbS types in study wards (green
rooftops and permeable pavements)

Roadmap for maximising the uptake of NbS in the two cities
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1. Howto read the report

ytdr @EeNneaea r NeWNr Ar At MR Aae? @@?0RNBINAB\WNAt e D2 Ae f
DA Od vBjfetAd AT A&AAMDENr NDZ r e A%kAAAu ADHAAN ? ck AN QeAr A AX

é Nnemax? QN ? aN

1 TAdA éNpebaDeacN DZQ?BNMIAN nalNi NRMAr gk AdAn"™ REABN:?
rAn?DZ RQADHAFr RaceB >t NAAAJG uyABdAK , AD2U AADZ TA
cNQeBBNADAAdeAr Reae NAt AANQdAF 2k AN &ENr dAdNAOQNS

1 ! DDNAD2 BAan n ceM/ g DAWNEY N7 eR At N neAdgQr AADZFPeWw Nc

dat dA At dgOot , ki enNEAANADRA ARDDDARNAAR At ARB Q& W N

AAAN ANF dr AArndeAr R Odar naeeR4GANr u>t NAAAG AADZ

A?DEHNr Ae gAAK?r AcGAAN | kA ?naAs N AADZ aNf e AAK B

DDNAD2 BiaN fe RRRZEANAGANDZ Y?2rAgQRJOAAde A Reac At N | ki

dat BANEDEA Qe AANIi A Arcr NrrBNAAr Read AtN Nt S AcDZ

DA Od wBjfetA AT REABNRe &L s

11— D D 11

oen Ae AAW4PFAAN At dr @ENnea&ar

1 fead neAdOABVARNKAAN n KAA/NRNNaEr fe A At N TAQA éNneca Re
RQADHAP r R neAqdgOr dBnAdOAaAdeAr R AADZ r A ®AANF ¢ QO &N
1 feac ANOt Ad O DRN MNAEEQE NNRENE Ae At N | DDNADA AADZ ! n
Reac DNAAQANDZ AANAAK" r Nr R BNAt e DEENWeN A O A NN rBINAMrr R
1 fec naEAOA dAPBFeNANOA JBNAABNAANBr[ kA DNOdJr deA BAA
QAr N r A?DHNr amven NJQRReAEB o A MNNEWY NAA e Ar AADZ ¢ Bn ANBN
r A€EAANF ¢ Nr
yt NeBnNADZ?B eR&KAANDZAEAN A?2AdeAr Rea wpeli MARK N DRAMAW A 1
QeBnANBNAAr At dr &Nneaea k' eRRNa&dA?P A rAE?Oa?&NDZ s A
gA ? ke aMiAkde Ars uan AAKJFAr kA rAcEAANFgNr SdAat A?r A
UAEgr Y AADZ Ni dr AgAfT nekdQr RaeABNReactr At dAN naceWdDZ
dAr4dgftAarR AADZneAqdQO' «cNQeBBNADAAdGeAr s

yef NAt NER At dr &ENneacAn R ADDANADAR AADZ QeBnNADZ?B r N&EW
AgBdmeé BAJArAcNAB ki dgAae OAKJdBAAN ADAnanAandeA AADZ?
¢ NADNaEr AacN NAQe? ®€Af NDZ ae NAFTAFN Sdat AtNrN D2ZQ?BNA
r Qg Nuk @Dt NDR @ei/NONJRAGO , kA gAANGEWNAAJevADARN AR Nr AnD2 ¢
r?2r AAQAAKk AR ANESAN T &
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2. Introduction

A?&® nAAANA dr 7 EAnnAdAf ~"dgat OQeBnANi AADZ 2 An&NQNDNA
Ot AKANAT Nrwg, A®2 BADZ 7 Ae k A\ GANFBNIBNTN e ASA A ENEr cAdARAKK
NAAANBENDZAA NONAERR eNe ? NAOQOT AADZ r NWNa&dar eR Ni AcNBN 7 N/
GAQA? DHYAT t NAASAWNr RA DZRAK ® feuDE BZRA & A e ABBNRAFT N A NBn Na&EAA?.
AdAQ&ENAr NDZ kr Ake?2a 10 st A> ukINeAVE NRAR SIMUINN N dAANDZ ¢ A N ¢
ANBRN&EAA? &N dkrN QAR BNA@edRee ne?f NAQQO ANacereAr AADZ Qt AAF RN
AANDZ AAADZ Qe % Na&s Vy t Nu ®sArnd, ABRBA AnAN oN | D NUB NGK A GE RUA r NDZ k *

K NA 7 NNASAA BZ» Rs AMIDR &eENe ? NAQr AADZ r nAAgAA Ni ANAA e©R DzZee
rgf ARG OAAANAT dAQENAr NDE VP RgNOOe D A F n Neda PN u ADZAA
ITNANeaceAef OAKX ENnA@EanBNAA unvnnNeUR At N D2 c&AndeA eR t
Annaeei ¢BAANAT ~Nss DArr Ra@eB nvlin ae vnvnR AADZ QAQBA
t NAARAWNr OQe?ADZ kNQeBN nn AgdBNr BeaN BRA®aNMe ONMM K At
uaAADNT A ANAFS?PMAAR nNnnNe U

CAQt NO:t NDZ P gRANGBA t &ABAKNDA WA NN BZA DD EKARNBZ OR AAT N
AKke Nt DONRe ENr A A xedy®R QA AEBEN NG anA@NAQN(EkAAq,/\r At N ¢BnA
QAQBAAN QteleANigMg A AAONR At N Aerr R WNFfFNAAAQWN OeW N
2k AN AeNAr tAr dAANAr ¢RGNDZ At N ?2ckAA t NAn dr KAADZ N
eR QeBB?AdAdNr Ae RAeeDHyA? AADZ SAANE r QAcEOdAa’ s Yt dr
BAGl qMMDEG ce? nr R nAcandQO? AAEA™ Ater N &Nr dDHA?P dA dARE
ADNe?AAN JARGEAr AE?0A?cEN eaE& AQONrr Ae acEMOQRNEBNYOR At N
dANe?dAdNr s

yON@Ge Ar @My ROt Ar J0NBIZAd \RRAAN BeacN OQeBnANi Ot AKANAT
endMmie t dfFt Ne nen? KAndeA DANAr dadNrR ANDZ AM RycBAN &2 @? QAPA
r?0A@e Qt d AADZ TRAVENA AZEa Y AP Ae RAON rHBEAAE BEERAAN «a
ennecA? AdAadNr Raa g AN NERENMNFJaen? KANdeAr AADZ NQe Ae B
QdAgdNr DANBAADZ BeacN AAADZ AADZ &Nre? aQONr R ANADHAF ae 7
AANDZ ANAA? AK 7 r ANBrs WWON AfrBrde0 RAOMEBZEr RO Ot Ar BdF c
te?r gAfeean AP Nr R AADZ ? ANe?AA AOQOONrr aAe &Nre?acQNr R R?c
rTrANBdOQO W?AANGEAkdAdsdNA aR N? RAON @WRF g Nr N AANEAd,/
dr Nrr NAAGQAK Ae ADZnA rek?andeAr At Anrn gAANF EAAN NOeKA
AADZ reQdAA &ENr gAGNAONS Vit drAAAMMGN NRPE Q@R k GRIA AN nAe a
ADAnAdWN rAcAANF dNr aAe ADDZENrr ?2ackAAN QAJdBAWN Ot AKAN
NQeAeBdOQ AADZ NAWJdaEe ABNAAAA DZBNArdeAr AtAaA rt AnN ?a
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2.1. What are NbS ?
L kmr AN NBQeAQMiMA OAADDBHNr reBN R At N ?2ackAA Ot A,
Adr Au/OBEMA sOdA dNr RAON na&Nrr dAF  dirt AYMr Ar AQINFAR ? &
PNR UAE nelAK?mnd,eint RA AABRE RQeDHW WM eEr oA’ Aerr dA BNAG
AQATt AKX A ORBBERJINF NI WA nAca dEEKEREA A aNANN AQ A s
AnneeAOQt Nr DANRGANDZ k* At N uAANEAAAde ANAAKCCAQe AN Rec >
AOAnde A @etA MNOAR r?2r AAQAAKkAT BAAAF NR AADZ eaNraeaEN AAA°
At An ADDZENrr reQdNAAAK Qt AKANAFT Nr NRRNOAGWNAr AADZ AD
KNANRJAQAT nNenANeARNDADOA ABENA AAsR nNvsoNAs SADAARR, KANT
AqnmeAqmwﬁ?DAANmramWﬁfNBmMmfdwegeNDDz NA ABMDZR Nnnt U
QeArAnAA ANAAANDENNAARCEANGNARBRAGRN ¢ Mt d.rk DANRGB\ dwed, e A's
t AeANrr At N gAt NeNAA QAnAkgdgAdadNr eR NOQerrrrANBr Ae
OAKdBAAN Ot ANF NR DZr Au é Al /Aege A A BNRR ©ORABRADZ - AANE r NO?
ué NDDZ RR “kngvenDZL W Nogek dMOe Meefr QA A t tAa R ey N/DE, MAMDAAS R N0 Nop o
t ?BAA t RARAW Ot d WReamAXKr NAQAAKAN DAY NRe NBNAASR Nnwvwy

yt N AN&EBNAQeBnArr Nr A WAcdNAr ©R OwWNMONNDZr JAQA? DI AT
AdAREAr AE?0Q0A?caNR AAA? cAA OQAdBW.kMAN NDE ADAGw AR, e A/RDZNM Q4 r
AKQ?P ANDZ adat r PAMQER\RGEDA ARMDE Re 0?2 r AP ©A DHRRNa&ENAA At
NAW e ABNAAAK AADZreOQdNAAK kNANRdGAars ytNrN ANcBdgAeA
=92 ADHAFT "dat , Ar?a&E&N AADZ MAT ANNEgA?T "dat , Arn? aNR «
kA AQaxer ANDZEw M@ MMNN] ax Ak AN Ni ABnANr dA uADZHA JAQK?
rAnecEBRAANGE BAANAIANNEBEAXKANGr ABr Rt NA AgsABN\G WARNER AJe ceA A d e A
nee YN® AgAFft A RAGAFNRaENPAedHAAde AN eR BAAF ceWN Re&Nr .
QeAr AKdQANr RaeeB rAaeaEB r?2a&f Nr AADZ Naef YetAREVNN r ANA d
fi DDA, e? NR AN d@EeNArdeA eR 2k AA F &aNNA rnAONr dA =t ?
dr AAADZ NRREORRN ANDIAt N ADZnadeA eR Af eaeReENr A Er dA
EAYAr At AN ANORAT AAQB  NaW¥gOQNrgd AF MA WA VAN R N eNgkdW de Ar
PADNEr Qe eaN At N dBneacnAAQN R t NAAAtr NQer "™ rANBr dA
Kk NANRdAAT s

Z e+
©

i

feed A DNNnNaE ?ADNcOrAQRAANBeERr nRNDGRIQO AnnAdgOAndeAr F
ANAAN WeEMNr NDZ Qe Ar nAKX ADAnanAnde AN AADZ AANF €AANDZ Qe Ar A AK
>fiy Maeyemn NADZER BA A 2WENr NARZA? A Ree/ier >e Ar A A K Ul SDENMaERA d e A
N[‘INd)SAU

IMOer " raANB r Na&¥dONr AN At N KNANRdar t?BAAr 7FA4A RaEeB NQer' raANB;q
AAANGER AADZ AdBkNa&S &Nf?AAAdAF r NeWdONr ARRNOAJAT OQAdBAANR RAeeD:
eENQaEaNAAdeA AADZrndaeda? AAr NEAYLDSr AADOt Y Anecrd X ReacBAardeA AADZ A? A
Q? AA? ®AK AADZ ANOt AekAef QAKX k?RRN@Er R t ?BAMNT MAR NADZsSeUN At Nr N NOer




vf\ CSTEP

2.2. NbS in coastal Indian cities
uUADZH AN QeAr n\A&EAQLAINFT AdENt At N DPAAGRY NOA A ADENWAGE rNg, NefR
rAn&AANF Nr Ae ADDZENR ? QO K WNBA A KA KA RDZNDE NRY N ARA AeDZ N
QeAr AAK o/ RNDAN QRADDZENr r AT At NgaE DHr naEenecade A ANAAN g
nen? AArndeAr R nAcEadO? AAcA™ At N ?2cHAN NWeNaeaNAAD) DEAL ¢ @
e RANA &ENAT welA OEdBWN Nr NOA e ar Rip/AaQ At BMifAct EALPYRN At e e DZ
r?2krdr ANAQN RAN®E QNReTEBM A AAKrQQt BAEE NngPit A7 r?2r QNnA
D, r a? nadeAr OQA?r NDEZKALRYABBAA WAY MESAR NnnvsS ©?BAc Na
TAKAL A NAf AESBRANRAAQNR RaENe? NAA RAeeDHAF AADZr Ae B
teBNr R D&r &?nA AcAArnecanAndeAN ANARectr R AADZ DNr A Ee’
dBnAQAdAF dAQe BN AAPDE RNeRDReEFedAd AN DZ Q ANMIA A QN dlic A N
t NAAAtL @&drtr Re@aN®PRDEND? Mkrece D2 OadW da™ R AADZ AQ&N
R?@EAt Na& k? eRIVQRAEFN Aeer? r Nt e ADZ s

éNWdr NDZ >eAr AAK éNPF?AAndeA jeAN AeacBr AcecN A nAAOQN
QeAr A KdANr AADZnaeeBeaN At N QeAr NE¥AnBANT @eRY Dred A d OA A
AANDZ A NA RANDE R ANerANBIATAAA? cBARRABDBDOZ A Nika? r A Ad A
AdWNAdt eeDZ At ce?f tMW RYEGHBEYNP > RsaBE NPV ER At N

NARe aONBNAA ©R At Nr N &Nf?AArdeAr eRANA ANADZ are a&Nr
r NAAAKNBNAAT R DFrnaeenecade AAANAT ARRNOAGQAT At N ?2ackAA
W2 AANBAKNENA Ye e QAO4ANDIABKAJR >t NAANAAGQR AADZ Oe Kkt ANA Ac
aNr AGNAON At ce?ft JGARGEAr AE?QOA? N ¢dBnaeWNBNAAr JgAOQK
rTrANBrR r NAQRQAMENR] AABRA AN e t NEMINeEx AADZ Ni A aNBN S NAA ¢
=x&dt AAB?BkAd T?2AdOdnAA >eacnecArndeAR NP nNNS =g?t An =
nnvesS gaeNAANE >t NAAAG >eacnecAande AR NnvNS Oelhts AnA 192
oeaNWNaER r?2 0t ABNAr@BNAgBNr Bdr AAGIWVNRPARBEAD &NNAdr QY
eR At N Bera W?AANGEAKkANR KdBdandgAf At Ndae AQONrrdgkdgAda
AdW NAgt ee DZ

>e BB? AginAr NDZ ADAANACEEABR?NDt BANT ce W N ENANDEAA de A
nNAendOdnAnecr S NAAKAADZ BAAAT NBANMN AR M caNA DZBAL /X HuE A m N8 A A
dAdA ARG W Bkrer A N DDARN/GINA G Ar A uRAeydDZEA  AKKe NA AKsSR
k?A AAre Qa&NAAN NBnAer BNAA e iR aDEpaWNJOWIAN r Qe MDY celgBkn? caedyy;
At N &ENrgAGNAON eR WO?AARNeaRNNENNAQ AR QA4 e ADZ AANQONBNAA
ANBeAN r NArdRNef &ADTI O uAReacBAAde A ANDZAMNBrBAmuiyU AcN
W? AANGEAK AN AcNAr ANDAEBnBABHAR cgENAAr " r ANBr Reac NAEA
Ake?An Or QAeANr AADZ REBNeRARcYBANeW ANDZ eaNr gRAr N QAnA
QeBB?AgAqNr Af AdqAr A DIr Ar ANErs

z

ENrndaAaN AtNrN NRReaEear R rdf AdRAGOQANKAQLY AMRANAT Nr nNeEr d
QeBna&Nt NAr gW¥ N cdrat Ax rQe ABNDHE AdW NA &t ede DX APEBAWN Ak d
AAANF EAAde M ek DA NgAn BNAR AGEAMAODNAAN R? ADIY AT

BNOt AANQR®B&E A DA macfenYdNeMa adR Naet NedR AGADZ, r Qe AANOA kNAZNNA
nekdOQr DANWNAenBNAA AADZ AQA?AAK dBnANBNAwAAJeAR t dADN
DANAcAn BNAANAK QeecDffAArndeAs

gt N NidradA? Ot AKANAT NRe @ ADNGn B\EMtt WA ARWNDZ , kA RNAr ¢
ReABNReadt Ae r"rANBAAGQAAAT NWAA?AAN AADZ meaNAAGAK
NAr 2/NA A A tANEAN MiedfRn NP cAANDZ gAAe kace ADNae NAWJdaEe ABNAA
DAW NAenBNAANAfen APDTBEYNr sat Nr N F AnrR Atdr ra?DZ ?ADANa
DAY NAenBMMrk @ RRNAr gk dAdar RaEABNReact: AR NABJRAEBDANY
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Q

A ANt R AQAERN KA Nt RsEABND e e AQEBBNANEAKAAAN At N

r AkdgAdA™ R r OANAR QKB OROBR DA r yORe r MMNOJRJO ok YNOA(

e tN rAADZ REWAEBA

1 éNWgNR eAfedA?f , kA NRReaear dA >t NAAAJ AADZ TAAP AK?

1 uDNAAJR' OWMARANN AadiAr Reac , ki AnnAdOQOAandeA

f ENWNAen AA dAYW N oW NexB r tkdiem ™ ne Ae FAQANDZK Ar NDZ e A
&Ne ?daEaNBNAAR RADBHKNNMNNR A r

1 &NcRe ®2 cgANANRYAA rdr u>=!U R r NANOQA , kfi Arnekef q

1 ENYNAONnNJQANEKRNABBBNADAANBA:e ADBANR Reac ¢BnaeeWNDZ 6 ki

AAANF cha gl AQADZ eNr  ANAQON dA QeAr AnAXK ?2ack AN AcNArR
r ARNF 2 AcDB QY NAdt eeDZ eR W?AANEAKAN nen? AAandeAr




@ CSTEP
3. Methodology

yt N BNAt e DBDEein'NDZ Re & dnt AN r rgf ADEDZ A e VOEQd) ANg\w ANNDZ A DA
NW% d DA ONNDZ n @e/ONY cAfAGAAKAKk AN AADZ ecNnAdQAKk AN BNAt eD2 Ae
rdBdAACE e MINNr rp&ENr NA afNDEZ dsAN

fgFf 2ENAY N@WRIINNE r A NPX e B2 Ae 't r

STEP 1: Establishing the location and scale of
the study

STEP 2: Mapping risk -prone areas

STEP 3: Ward -level feasibility assessment and

selection of NbS strategies

STEP 4: Cost \benefit analysis

STEP 5: Recommendation + Roadmap for NbS
uptake

3.1. Step 1: Establishing the location and scale of the
study

yt RdgaEer A rANn dA DAY KAe RaggABNAeas k dra ne NraAAKAdrt At
Ke QAnde A AADZ r OBANA @NRr Ad RIRN @& ?mDE 7 AQRJIDADZ QR ADZAA g A K
KkNANRdA RaEeB NAt AAQONDZ Adae e? AAdA'™ R ¢BnaeeWNDZ S AANG B
OKdBAAN &Nr dAdNAONs TAAr 2ackAAN AcNAr AAre tAWN At N
AANDZ n KAANANQAT rAcEAANF gNr Ae JAANP EAAN KGO edwDijeA FA t Nd,
Ae AN eiINr AQA?AdeAAA | BNADBNAA | OANABZOR W BREAB Y RQOQJ N A /
teADZ At N A?2atecdan’ aAe rnNAct NADZAnakeANWA Ae Neeed@ndANA\ QNR  du
Nnonsf UEAt NeEBB GMRAQe AQNAA EAANDZ nen? AArde NN adkMDX AR GEATr A
ke? A\DAcNENr NAA At N enadBAAXK r QAAN Reac ADDzNrr gAF ke
Ot AKANWNTQIEe NANAADZ N AKSR nNnnNney

UA At dr RaEABNEAEL ROt rArgMay0E g DN AA QR AP 2t Na&EN dAANEY R
QAN t AWN AtN ? cNARDDR sl BmRAMs Nga NOgQRJQO 7 Ne? cdAnt ¢ QAK .
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eaANDZ eaxc QeAAace AANDZ k' AW, ed/MNRDZ|dRAeD DR MARRAE 2 & ie A/,

AAANGEY NOAJeddNn ANBNAARRZANNA NA sofeisNR MeeRNWAL ? &N r OAKAK ¢, 2
dAn dr dBneacnAAA ae enNaEAAN Arn A r QAAN At Ah KAAAAONT
ENNAJOAKAA BB RtEN DANA AgANDZGRIGN GADNERNNRNABNRK DI AAR
AcN gAOQ&ENAr AP ArKAMNDE AQAOHERE B A cNOQANBBNADANDZ ke an ulle, AADZ
f Kek AKX ReEABNRectr R Ane NAr?2ac&N NOQeAef QAKX AADZreQdAA
oeaNWNER Reac nEAQAndQAA ¢BNnANBNAAAAdGe AR AAMEWERNN Ad QAN
Qe Ar  DAIENDZ N n cd B AAA AMRNeN A tedRk  RucsA BANG eAcs! ASAAURN N nons U
neeW dDANr r?RRJOGNAA QeBnANi gar AADZ DNAAJGANDZ DAAA =7t
aNNAGOAAdEAAAORYLMENFT ANGAFT Adat KEQABNEeXKXNDE QA NN

3.2. Step 2. ldentifying  risk -prone areas
yt N rNOeADZ r ANn dAWe AW Nr  BA N o ANFA NGDANG, B Agnk NAME gk, rd, e\
uyABdAK , AD2U AADZ TAANPSARADBRNNN@AGCNRAYGANE AR AdaNEAAr? N
Oter NA ?2 &k AN KkKAMNREREGNBN DI DN A A dRee AMERIBAAN RAee DI AT
Ed Py R @ ? ADNKk NONck AANDZ k* Qe Su A AKDZRA\R A\ DAN (R e B
>hiy MaNONM? PZA r NA ANWNBQNAAAADZ A? ABANdeReRI AN
Qe Ar A A AS NODRed\N rd, DINeM DK @R sv n v ¢ k U

3.3. Step 3. Ward -level feasibility assessment and

selection of NbS strategies

Jt N nEeONrr Reac WANY NK r @0Ar GRAGEOAAT AADZ r KAMDEZNAF , kA
AANDZY ME-BBAnndAFfR Rt dgOt Ni ABJANr f &eNNAR kA?NR AADZ
r NANOQA NDZ 7 A & DZdsty, DA Adar drie MANR iR AeA r, ki G AANGEW NAAdeAr kr
Q? EENAA AANDE@AtN], , AdD2 A sSs>tUNADRAGRKYNNOWN eR r gaAN W
Wdr?2AXK Arc NrrBNAA ?2r gAF geef AN MAacat OAA t NAn ?ADAa
ANt eAfedAf ki naEeYNOAr ueNtne aAdNDE AtAD a t NNt ERNA R AN 0 N n
neew DNr AA eWNaEW¥WdN: eR AAADZ nAcEONAWER AQGARBROA E? QA ? a
dA NAOQt =~ AcD3

ytdr dr ReAXAKen NDXAA" rAd r REVMPERNNDDB@NA ABJANDZ A e

PADNEr AAADZ At N |, ki neaNAAdAA dA NAOQt "AaED3s yt N AAAK
QeBBN&EQdAAR AADZenNA rnAQNr nx& ODNWENARA cekefRrremEA eNE d
NNEBNAKk AN n AWNSBNMMGEEe N ANWs RS AaeDze UAecN ¢ DNAAJRJNDZ R
AAAN? cAQ Qe ;aDAWFIN e A AADZAAARZENAY e RBAAR &KsS

=Ar NDZ e AAnt Nr NERNAAE gAANGEY NAA dNeDE A QB @ADFENE dedeiiA d,
rMNQdR4Q Ot AGcAQANGEdr AdQrvBARINAQBAR EgdD3 ¢ DN A¢geNDZ
NOer"rAaNB kNANRdar R AAADZ ecNe? eNBNAAr R AADZ At N NRRN
ADAnA AnldERIMNGEA NA AKsR vnwvnsS —AckAcnAas Nnt AASRAN Edie S
cAALr At N r?2dAaAkdAdar eR , kA rAacAANFdNr Reac NAOQt 7" A
f QAAAKA" R At N raA?DZ ONANANDRGMOGMt N e RAANKE JAANGEW NAAGE
ua@eNAAGAF NA AAKsR NnneS &NNr NajAMsaR DRNANNASY dfreANDZAQYA nAA Qy
eaNRNaEr aAe At N AkdAdak ArRDZAANR xMBEr R &r NAW2A&N F eaNNA e
ec NNEBNAKAN r?2cRAQONr R Arerad®neAdAey KA NER AGR B2\@E AT «
rAneEBY SOAKQ? KAAGAT At N ceeR DENNMROFEAMORAXKR OINKARRe @
BdandfArndeA neaNAAGAK D2 &dAF r AesEBrt didrA DZ dARADR APALAN r d r
DY ERQAMNNRIGAr ©R dBNRnANBNAAJQAF |, ki ARDEdAEk B nROHae BZAENr
&eaND2 QA7 NOQeAs8BdgO Aerr Nr
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3.4. Step 4: CBA of NbS

CAAQstNIe AW NAAGQe AAKA 7 aNr gARGEAr AE? Oa? &aNR NWAA? AAgAT
KkNANRddAr Re®& Q&Ar AAX ADAnaAAandeA dr OQeBnANi s , ki Qera
r20t n&Ee YNOA ura®eniNiNDA e AR Nt Ak ABABA YA GRARENOENADL e Ar
AKAke? cR BAANaGdAAr R AAADZ Qer Ar Ru!AMDE A nddA NA e BDONaA NA\R A
nong kMAAre DRNRANRGEAr MR Ot eN@jpeAe B4 O ¢ Bn cRANDB NAA r

D&Lr ArANE &drt &END2 OAadeAs

>=1dgr A $5Nr BNAteDN@e AABdQr YedRAK kKid g DNAART AT DZ ENOQ
GADZ ENOA Qer Ar AXeNFtr AR DX KA N R d fhCDRAO A A NA NA AAsR
NnoNsulr r NrkreNart  DZ, e N QO u NisAtVANIRDIWDZ R A e e BZ\ DDA iONMDZ
NQeAeBdOQ AKerr Nr U AVsHADZE®RNERA B@enrNaed Alkr R AADZ AAADZ AQe -
' Ant e @ NDIY ENOA rkKINOYNVRAGAN K W Naer  AADZ Qe BB MM &Nr g A NAC
Qe Ar  DR@EHOA QAAR At N' (NDZE K EQOER DBIOINADE R t dhfe
BNAt eD2 AKef QAAK AANDZ DAAAANK&ABEN Ad 40 A? BAJ /Bfe NN/

BAact NA kNANRGAr R ©RAN/M OXORAMA gMNN QtAMG ¥ ?2ANK? Ahde A eaE t NI
NEJOGAEAANER NN NS gujR vnney

UA NIARRZ r A ANDA &PEZt NAAAJ AADZ TRAWTF AANPaaRoe ¢NB W B2 A A N

At N NOeAeBd @ RWAdeA kBjMYdence |, kA dANANA AN AR a@eANA p 2GBR? N
ANBZNANRAr ANaEN OAAKQ? KAANDZ kAr NDZeA AW ANDAN DZARKAWe DZ [
D2ZBNrAdOQ mnaeERBUGAr | NWNr Nt MAERr 2 AARNn ce W d DN

PADNEr AAADHAF R At N NOQeAeBdQ RNArdkdAdar eR | kA dgA
AQt Ne R ANDZ gAFf At Arn A BeacN OeBMWMEHP ADZ YANAROKN? RRAg 2 &Ne
ANAKT r Nr s

3.5. Step 5: Roadmap for NbS  uptake
ENY NAendA?f A ceA®BANARME Ar NDZ Annaee AQt R DZEAR QAF RaeE
AdQANEAA? aN e A 2k AN &ENr gAQNAORt AADG , KA A B3 RNBINNN A AR
yt N BNAteD2Aefr QeBnadr Rr NAODENN AMNNDZ Argtadr NrmMNQQR GO 7 ot
AOAde ANBRAANRRZAK AN elranNe@\Nr sr 20t Ak NBRANEAAANQGBRANR rt e
AANDZ AmN&EB AAc?P NArR AADZ AeQAAK reQdNAAA AANAA" rdr AcN
NAAANNG NFfe nRIWANENT N ENeoe ? daN PANG RAANDE AN AkX ANt e ADNE RN
dArdftar RaceB DARWANEn/BBNNMAMXDZ Arr Nrr BNAAr R RROLAAANQQAKXK
DANANEBJdAN RNAAtJNAOR D2t ANNWN B NBYMT e ADZ At N rQenN ©R At dr

yt Se ADBAgener NDZ g A RetQPrr Nra %eD¥ naeeW dDHEAF A F NANEAA R
ki ?2naAAs NR gNWBHEARAJQARGEe B AdeNADDIRN reNWEkMA OAJBAAL
aNr A NAON sOtyA AKX NJWANNEW NAAdeAr SgAK kN r?2nneacaNDZ k-
QAnAQdar k?gADHY AT AADZ A Grex NN r e Ny arenss AsANBIBeNA DN e NAF AT
AANDZ gAr AdA?AdeANAAr NDBQaNYfer NDZ % dr dk AdAT R At N gAANGEWI
KN dArAdWNDZ g AeRE M PWKAIND nAcEa ANErt gnr AADZ aNFP de ANAK
NAr ? eNwWAaeBf r 2 r A SIgNAXKaMdmA? DI Nr Oe? ADZ Ni nAeacN ADDIA (
r?20t Ar dAQeacnecAadAf W2AANEAKAN nen?AAndeA Qe AONaEA
KNANRArWwANADRGa r R Ae R?aEAt N& NAt AAON At N AnnAdOAKkd ¢/
ReEABNZ e &t s
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4. Developing the NbS Feasiblility
Framework

4.1. Step 1

yae OeAr AAK OdAadNr R >t NAAAJ AADZ TAAT AA? &a? R aENna&Nr NA
ANEN r NANOQANDZ Ae rA?DZ rdf AGRIQARMBNOK A ADN NAENAGE QO C
A y4dNeE n BNakedifetA @ NEARNNr dAT R O ANEAAR @ RiddNE ¥ Odna
Ni NnNEd NAQGATW cRAADZ mBEqgtMaeR syth NNk UFRJWaWNrAAAAK" r NDZ A e
neEeWNdDDeBnaNt NAr gW N eW NEW dNENL&RY BARALERRKRNEGAAABZ ce k ?
Re&ABNReact ADANAAQGHEMNr mAeA 2@k/MMNI Ar s

| DDNAD2BNAA? &Nr DA W NN N eANF dr KAA d e AfA ANDZ dnde A JACDEN rA A D
OAEAAmPt ANr AARKAD O AngeNBNr Nie u@d AENmrs F ¥ Nr AA eW NEWC
At NeEenNArdgan™ WRAcENDAOAGERAAN ADAnNA A siderr e ROAr R d¢R
DANNARIADNEr A ANDHAF ©R At Nk ANNDZ enAidp ANK deAMDRERN reNW g, NA t N A
PADNEr AABBBNNN2ER ki A A tdN$rOd A

4.1.1. Chennai, Tamil Nadu
TAn eR yABdA , AD2 =ndat @FKeaAandeA eR >t NAAA(

) 1%

S P o

Chennai’
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yAKk AMINe? cAnt JDRBAA BZA e B4 K NAAA

) ~AAdA?DAET e My PAs v 3§
e QAAdeA — -
—eAFf ARDAEMSAN v § M

Mr AAKk Kdrt BNApAnT v

>t NAANAGd T NaceneAda®AB | aNAF nRnev (o

I @NA
>t NAAAG EdrAcdOnB ! eNAFT ¢nNT (@

| DBdAdr AcArde>t NAAADG TNaaceneAdaAA ENWNAenBNAA ! ?

. ? Bk NEi R®DZ NDoD

®en? AKADK/AJAT "RoD nAiBre

> K d, B AniIN yaEendQAA r AWAAAA OQOAJdBAAN u©annNAT |

MANYW AAdeA I'B AkeSNWAA r NA ANWNK

&@N@AndaA f ENfndsvy R At N OQOdar BAgENA nNrEreWS ¢ ss

>t AKANAT Nr ®en? AKArnde A? EkBAAART Av DREAA n 4@/ A ODZA A
&ND2 Qade AN dA Af &€dQ? Ar? &N AAANDRK ANAKI

dr ARIMDZENAr N dA ANBnQNEAA? aNR NaecAADET
r NA ANWUNANFEGNANt AN NA AASR nnnNny

feeB AKMAr N rA?DFHNr R rANWDY aQit AR AW BNBENR KA N

BnANBNAAAAGQeA ©R |, kAT

1 >eArAAKX AADZ 2 NA KAADZ aNx QtensAM deeAX Agee AYBOMA] TA®Ert KA/
éNraneacAnde N AceN QaE? QdAA Reac dBnaeeW dAf RAeeDZ BAAAT
Qe Ar NeaWArde ARAADEAATKk ARRNEr Af AdAraA Ni AeNBN S NAAt

1 édWNweENOre cArdeA dgAQAGAAQW NrR r?20t Ar At N >ee?B ¢é
QANAAGAT neAAK?ANDZ aAANEr Ar r R &aNRe &Nr AgAF cEdW Naek AN
BAANA? NBNAA Ae a&ND2 ON RAeeDHAF «&drtr AADZ ¢Bnaee% N N

T Caek AN F aNNA dARGEAr A E? OnNaEYAnREE EANQI AT NBAEAr AADZ F &
dAre QdAarr QAnNr Ae &ND2ZON ?2ckAA t NAA dr KAADZ R BAA
At N e?2AKdA"™ ©R KdRNs

1 >eBB?AdA"™ NAFA?F NBNAA AADZ Ke QAKX r ANRAEDZt dn AcN 7 A
At An NQerrraANB a&NraeacAadeAN naeeYNOAr Aean eAKT NAt A
AQWNAJt ee DZW QAPE BgQ@dkeNANRJAr Ae AKAeQAK QeBB?AdAdNT

oern NWNERENF AeN A RQKK" A ENAKYGANAANGAA ©R |, kii Reac r?r.

DAY NAenBNAAT

1 uAdAdARQY NAN >t NAAAd Caek AN fAEBdAF uAdaAdAAdWN AcN
fF ENNAGQAF R nNREAO&BZERRen F AeDANArs oeaNWNa&R A 7 An
r QAAKGA?T At Nr N NRRebManNA@AA ¥Mp\TwetB\N QYW]fR ke ? &t ee DZ
nt NEN ? ek ANQRAEBY HADAN keat NOe AWNOEQARAB 4ON BZNANREL r s

T ! Ante@AYgARAANGE t AcGWNrAgAfT dr ANFAKA" BAADAANDZ ¢A
,AD2 EqdrAacEdOan T?2AdQO4dnAAdAdNr ! On AADZ At N =72 dADIYAT
NARe aONBNAA AADRAB BN} AAE]AL N neaNAAJGAAK R EAdARAAN
rdf A\RJGOAAANA" &END2ON raecBrArANgeE? ReRR! DDaEdA? t NA
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T yt NeN AcEN r A etAgW O APA NN AN W Nr Ae &aNraeacN AA:L Nr R
>t NAANAYAR FAn Nidrar dAGANAE A NA NRRERLED rs Jdate?n «
FeW NEABNAA r ?nnevwehheBA N\NFDZ MDg\ff R BAAT ©R At Nr N &NrAec«
rAacE??f P AN cdgat BAGAANAAAQONR ANADHAPF Ae A KAQ: eR O

T TAA?T €eWNr R nAEadQ? AAcAk" JdA AEeNAr AKAdtN At N MAAecN
Qx&? 0 AA e AN dA Bdadf AndAf ?2c&kAAN RAeeDIHAF dA >t NA
PANDNER AT R At N a&aNBAJGA RaEAF BNAANDR eRMeM ANDZ k' Ke
FeWNEABNAAAA e i AAGGARX E@MAr rRr AAGANDZ neKd @ eaE R/

uUA r? BB tRe9FfF NAAAGBADN r df AGQRGOQAAA r AcEdDNr dA ADZAA

f Anr &NBAJA dA QeBB? AdA W NadBE AndeQXddnOX A dge/MWRN 7 AeAMid e AR A A

e?AQeBNrs ! DDZNrr g AF At Nr N NR RAOANGDANRKIA [, r ? 1 e ? IO/, AKA Bz
Q&cNAAdA?F A BeacN &Nr dAdNAA AADZ r2c AAQAAKAN 2k AN NAW

4.1.2. Mangaluru, Karnataka

TAn R AtN rAAAN R ©OAGAAAAL A Sdat AeOQAandeA R TAAT A
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yAKAW Ne? cAnt JDABARA BZA e @, ANF AA? &?

. ~AAdA?DIYEN AW A NS
e QAAdeA . —
e AT dA?DNG ¢ (AE AGY

Mr AAKk Adrt BNAn e s

I €NA ntn trBe

I DBJAdr A ®AAQTAAT AK?@&? >dA’ >eacenecAadeA

,?BkNer A®DZ | »

®en? AADK/erAdA ¢ RN I 0 A8 Sroe

> A d B AARNN yEend QAKX BeAreeA QAJGBAAN yo©annNAF !B
MANY AAdeA NNB AKeYBRNAA NA ANWNA

&@N@ANndaAA F ENdnsvsyu eR A{UuNA AIWG WSRA enBIBY sbce nNaEr e A uk |

Qe ¥ N& r A\AANDA «DZ U

>t AKANAF Nr Cak AAdde AR ?2Ar ?2cnAAdAAKBHEARxEBANOF AERRN
RAeeDZ r ?r QNADRZ] &k N & d ANMRNEMaeR, r™Nn v ¢ k S Et /
! A\F ADfR NnnvNS ©?BAcEd NA AKASR NnwNo U

UNAANT AAKNBRBaEAr meRAEBDEAde AN eR ARMN RE@EHRKRDI AP

1 a@ce YNOAXt AAN QeAr AnAXA KARAD GNEKARJOD? r e A 21 AP
BAAF ceWNr AADZ WNFf NA DANRBADNAGAAA ? EEEr d e Au YABADE R A e e D:
Nnneu

T -At N AADZ c&dW? ANA &ENY?WNAAAQdeA naeeYNOAr AgBNDZ An «
NAt AANRDAe e DZ &Nr , A NAQN

T UAQAdARQY NADN, y Mé lexdie nadMBr Q2?2 r eA dAANP aAAgAT 7 &l
rnAQONr dAne ?2ckAAN AENArR dBnaeeWdAf kdeDHW¥NEr da' R
NRRNOA

ON' gARNa&ENAONr At An OAA kN DZEASA RaEeB At N ¢BnANBNAA

TAANF AA? &? R a2dat ENrnNOA Ae AtRANARZEe ADREN DAAXKENAT Re ®

AOt NW AP r?2r AAdAAK AN RRafkrA AR eAWVeN-Ae n BNAA

T gt AN FeWNEABNAA? Q8FANMND dfNerceNr A ENnAEABNAA AADZ TAAT /
>dAar -dBdaNDZ AW QAMADZ, KM G EeAYNBBMIE Ar A AKX kdert dNADZ
JyAANd ekt AWd AADZ ©OAWeeac -At N éNY?WNAAAPRAR At Nr N N
ndAt KdBdANDZ QeBB?AgA" AW e AWNBNAAS

1 =earxt NAANAJ AADZ AW ABARLGPAT naEef aNrr A ?2r AT
r?20t RAeeDHA?P AADZ QeAr AAA Naer dgeAs oern NEMeER
EAAt NEk NG OANAANEAA Ae ?2ackAAN nAKAAANGAT s

KA A

Lk Ac

1 GAacde?r rAAsNteADNaEr R AQA?DHYA? , gAr R naEdgW¥WAAN OQeB
AecN WJdnAnAK Rec naeeW dDfHAF R?IADHEA? AADZ Ni nN&Eadr Ns oe
nedekfZregW Ne Ni ANEAAA AR NARZD Axde ANAAXEERN Qe AANi A2 AKK
AnnaeenaedAaNs

T TAAT naEeYNOAr RAONMAEB? BAJAGNNAAONF AADZ BeAdae ead AF
irr ANBAAGQO NWAAK?AAdeAr AacN ANNDADZ ne BAGQAAAJA BeB
Kk NANRdAT s
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T . kA nEeeYNOAr OAA dBRAAEZAN Nkag, eo BRI @redNA'WN r e Qd, e

NQOeAeBdO enneaca? AdadNr R k?aA kNANRdAAr AacEN eRANA ?2A
W?AANGEAKk AN QeBB?AdAgdNr Aa @&drt eR Ni QA?r deAs

1 ArnceA? N& neAdQOr RacABNSLReactr AADZ Qee cDf AAANDZ feW NaEA
Ae R?AAKT GAANF cAAN | kA dAAr? Qtek AN o WA GdATes: =acEe YN
neANAAdAARN N®B A2@QQ@Nrr DANNnNADZ e©A BeaN acek?2raA gAr

UuA r?BBAc"R At AN naeeBdr gAFf ADZAAQONBNANAaN dgA Ak i NNDE
RedqtAQA?2r g% N P eWNEAAAQONR raceAf N& ne&kdOQdNr R AADZ r ?2r A
dreAAANDZ gAdAdAAdWNr Ae A BeacN &Nr dAdNAAR r?2rAAdAAK

! DDZENr r AP At Nr N afeA NrR RN A QLé¥ NKJ, @ BA B Nib ? dh A& A

4.2. Step 2

UuA AenAAR ~ve S AEDZ dA >t NAAAd AADZ ¢ S A&EDZ dqA TAAP AK
Arr Nrr BINVKAEWYY cADZ A de AA K Mk AR NNDZNA(AANerABNAAT t AWN KkNNA T
A DNAA GREMNGQE Ar ABMEL d Ot WAEN N AR Ade DIP/FGAF t NAWT
EAGARAAA NW NAAsSY t KWDREZaEQN AQADZ A NDA Ande/N NAQPKNAN Qe Ar A AKX ¢ A? AD
AcNB2 N e, kent >t NAANAD AADZINAABRAAY&EAA MANWAAdeA TeD
ReeB At N ! KArt A AAANAAGAN | KQYNVOFZ AR SN A tadt AAdr QN DZ n! Noeen A" e N
uae! -Al éyU adat A cBuehYyMERNMENR orlUsisnsd, AX GAReEeBAAde A R
BeDNAR AAeA?t 7dat DAAA RaeeB eat N aNneacadAeAt NA? W dA
QARG AP r NDZ re dDMAr)R" Aacdidr JA keat OdagNrs

4.2.1. Chennai, Tamil Nadu
AV NEAKAREDIe W NEAF AN AcHBJAR, st s 3 NEXRNANOA NDZ
d df ™NNS dMfe At NdaE Edrt R A-éR QeAr AAK dQA? ADAAdeAR r
BeAr e DT QARANDZ ? ak AN Bd QeeiAVERA NN N ¢ kS gey , R NnvNg !
NA AAKsR vnnl § é¢AWds ?BAcE NA AASR vnnoe S JAcaEadN@ER NnwNe

4.2.2. Mangaluru, Karnataka
fe?dQEDZ R r nAAAGAT AN B\geN Ar teNR  riifogwitA AR &N r NANOQA NDZ
ReADANAAJANDZUAARAREN ¢t Nr NPARABRNDE =AANABKk? cR ©A@ERR oedf N
AANDZ = NRFNNENT NAA A @aNJONJIOeAK eQReentrN nen? AKAandeA At An 4
QKAd BMENRKAANDZ t A' A€DZ R RNAAINEGWF N NDE, WANtaA AN AKBW\ D d, % & A A K
DANnAt AANAKKMGEN AREBANAA AN deAs
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g Ak AR NANGAANIDZ | Reden N W N A #xd NN ABIDZ TAAT AK? &2

gAED? Bk N gAEDZ AABN | €ENA tuB W
>t NAAAQR yABJA , AD2

n ©Ant WALt AB nstodt
N MAAe &N Nguoeu
e MeaAAWee o gnut
0 I YAI Nghuf
8 ydgaE?WeancEdr ? & Nge et
) ©OAKADZ N NA ngewuw
! ¢ AYAL ADA t st ew
u MDZ AAQt AW ADZ nstNu
u ©ADAn AL+ AB nslowul
non yt NNr ABkAt + AB nsgsnNs
non TAANAKG nsl ew
now TAAt ? & nsonNo
n o &?'t AKX nslte
n s ®&?At AT €AB st tod
nJ ©AAt g W ND2 nnpsnns
nw 'rrdrd ,AfFAE vaAt fA ugne |
N ©eD2 AP AT ? nsuwuo
ot fien QAcEn Na ¢ gneoe
o u >NAAEAK ngens
o U >t eeKAq ngns
on &Y cAr AQW ALt AB ngevwy
o e ' AANA AAKAQ nsuuy
o gNeaci N yernA nsé ot
TAN? AK? &? R OAcGAAANAL A

non &ANABK? & nnpgunoe
o s ®e EA nsust
s 1 oedf NAKEA nsel
I =NA? &N ngst s
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fdF ?@EN-RADE MBANDNE BAn ReAzeDZt NGA >t NAAAG

/ANDHRA PRADESH

é- 1 centimeter = 600 meters | Vacant lard

X Tokbowndory [T SHASPOMON | p OMICMA gy watersody — ojorRoods  ~— Robway ine ]

o 1,250 2,500 5,000
[Chennal Metropolitan Area - 5904 Sq.km.“d) o — :Mﬂ x. B was

WHVE WWE  ONYE  WIRE  WUTE  WUWE  WWCE  WWWE  WWVE  WWNE  WETE  WWWL WL

fdFf2EN-BRNXDE MANDNE BAn Rec At N A SAEDZ dA TAAF AK? &?

Legend
LuLc
Coastal sandy area
I commercal
B ndustial
Land with open scrub
P Mixed use
Open space
[0 Public and semi-public
Residential
River
I Transportation
I Tree clad area
Vacant land

0 365730 1460 2190 2920 Vilstirbody,
O —
Mes Wetland

yt N r NANOANDZ s AcDz AacN A¢dBNDZ An naceW dDZEAF A OQOeBnaNt
AANDZ ANAA? AKX NAWdaEe ABNAAr dA At N r NANOANDZ OQdgadNr R NA
NAt AAON ?2 ck AN &Nr ¢gAdNAONS




vf\ CSTEP

4.3. Step 3
CrgA?f -C-> BAnndgA? R ADZNENNN DEADNI KABXJM NA ENAr R Ar ANAK
AAREAr A&? OA? &€NR Ae ¢DANAAGR™ enneaca?AdgadNr Reac , ki d
ReeAanaced AAr R n?kAd0O rnAONr R AADZ Ni grAadAf JdAREAr A E? QA
ten ?2ckAA S AcDZ OQAA BidWQIT AMM NR A &kdiDZA®d, r & r S

4.3.1. LULC m apping

uNA AINKNGEMAERZ - N Qe AD2 QANDZ A W dr ? A NDE r Ne e BAINAMAERA  t
Ae ?ADNEr AAADZ t N' mRR AAQHE?BBAKNENAA neaNAAdAK | kAR
QxdnAdQAA Ae ?PADNEr A AANPAADNNARCEBAAKYGAK At Ne®RAEDZ s uA
RANADZ % @r O@RBKERNAANGEBer R r RyARNGZe e F MINEAt MAT QAN
Aeedo? AANAGRT Re?2& DAHr AdAONEYN OAArr Nr R AAADZ
1) , ecBAAPAHRBZNENAON W NF N ABGe W YADN? r BENAQNeY NBaAn
ENF e Ara taRlemtNAA QAAK Ae kN dAANNANANDBEIANDZ Pd rddge A kR N
! AtaEeNrteADZeR ,EGu ? &aNAAN&E At AA nse t NAnNDZ dDAN.
.. _,.. bL'OY YOO
V00 OTBY Yoo
2) , e cBAMDEHY RRNENAQON S ApABGudADR®ir ?2r NDZ Are BAn "AANG
aNF de Ara toRemtNAA g N&EW Ne Ar QAAQt BN\ = A e AesRRe v | U
LEgu dr NRRNOAGWN dA D& rAdAF?2drt ANWDZENA NAE R e B
At €Nrt eADZ ? eNAANE At AA 0 Ae OQAArr dRr SAANaE ndgi N,
BeacN &ENRANOANDZ AdF t AA tdAN NN R REGAKNANMBA ADN Ads NAT
nAANGEs
. ... O QQs 0OY
v 090 5 ans oY
3) ARNANAQON BAMEAgAIQe AD2 @ORMIZnER N AR NAKNAAXENArG Rec
kA GAANaG¥ NBRGu4AF Nn?kAdQO nAactr ?A4BEXerNA r nAONT
BAnrR Atdr AnnaeeAQt AAAe s NDZReNA AQuW NjoA QRN Are AT den
enNA r RAGMA QL N@Ee RN, ok fi s
4 ' rnt BANNdANQA? DADZ At N Anncei d AN DYMA Q Rk lem e, Ne
ue e Rafecd\R  cRAAMZAW NBNAA At NBEN r gD A AR A B AKA A DZ
! QQe &DY AP ne CaekAAN ENY NAYEBDRNAA AGLENZR ATAANBR AA r
AANDZ ce ADZ ©eQQ?n' 15y e ARAAy@N>RDANAARY KA BEAHLDZR
oNEN AA AANAAKT rdr R §AcEDzZ Srn ©AAt dWA:L 5 AB dA >t NAAA(G
BNAteDZ dr D#&r Q?2rr NiDAKBRKR AN W@BNEBAANNI QA? DNDZ ReeB At N
ANAK  rdr gAQA?DN kAcaeNA AADZ QeAr AAK r AABZ AABNAr R rn
AcNAr AcNr N@a kNERdrt gAfe @eBBENABI,NQe Ar NeW NDZ A At Ng
rAnAANR a&Ne?daEdgAf Ae R?aEAt N& gAANEW NAAdeArs uAD2r A cd
AcRANGEN AAre WL QARDMDIE]RJOAAde AN Ot AKANAF Nrs | DDIA de
ntd0t BAtN ?2n ¢nsntu R AtN AcNA AANDZAERAERPARA? NAQND
MAAe N >a&NNt R A N&EN Ni QA?DANDZ ReeB At N AAAA" rdr Ar At
AANAAN geW NEABNAAS
ANWNEAK 5 N dgArditar NBNa&i NDZAagat a&NrnNOA aAe AAADZ?
AdAANGEYW NAAdeAr At ce?ft aAtdr AANAKT rdrs AnNA rnAONrR 1
eR At N AcNAR S N&EN ¢DNAAGRGNDZ Ar t AWgAF neaNAAdAA Re

nJf
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rdf AQRGOBRAN AAMBR r  DNAANJGAK AcENAr R QeWNa&dAf Ake?2a ¢
evgoegme RAe R sAABZNt AAA AcNAr eRRNa&gA?P r?2krAAAANGQAAK | ki
yEAANr ne ®EMAAeMDZ AAADZ ?c N AQQe?AAr Reac tsnny eR At N
?7n A rBAKA neacandeA eR Ace?ADZnrsnf us

yAKAWAI ¢B?B AENARNRE , ki dJdAANEREDE RN d¥ Afis AB NAAAJ

. . TAI dB2EENA? dA AResN | ki
-AADZNI r ®8BU 5 3 >
- - AOAANGEY NN BN
N A o WA y €AAr ny =A?N g&NNA
L U - AANDZN | aNA | ®eRae| ) EAACAT ZAZN §ER
AENA % AcEN A AENA| AENA
AENA
>eArAAK r AANDZ nsns
UAD2 r A cqgAK nsne
AnNA rnAON nsno
nst s - - - nslw nsnnw nstnl nsno
éNr gDNAAGAK nsen
yEAANr neacAArdy nsn
gAANacEk e DZ nston
fdf ?MIN=ceNAt?n eR -C-> AcNAr dA §A&EDZ ¢~ , ©OAAtd%WALtABG >
m Barren land m Coastal sandy area Industrial ®m Open space
m Residential Transportation m Waterbody

46%

7%

! rdBdAAxc DNAAJANDZ NWAK?ArndeA S Ar QeAD2OANDZ Reac At N
TAANT AK? ®? R AADZ At N DANAAJQAr AcGN naceW DANDZ A ! DDANAD2 B
neaANAAdAA Reac gAANF eaAAdAF , kA gAANEY NAAdeAr R NrnNO(
Ae NAQMNMAN ek AN &Nr AGNAQN A?F AQArA RAKeeDZ cadrtrs ! A Ar
AAANGEWY NAAdeAr dA At N DNAAJGRGNDZ R AcDZ e Rf gt N&AMAGg AA
$S

un dr dAANaENraAdAF aAe AeaN At Arn AN ANERY Ndjge ReaRe neaNr ¢ D
AeNAr Ar t AWdA?F rdf AQRAOAAAN neanNAAGgAEAeRE & DR RENAWN d A
GARGEAr A E?Q4? &N EAdA ? AcDNAr R WNa&A QAKX RAEDANAr AADZ ?
NAEA QORKABRYOdAA dAWBNAcNAK sk RAROA " AcEDZr t/k keat O4
nNeANAAdAA Ae eQAENeRANTHALN N A BN ce W NBMAMNENA
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EANTF QAT RaeB >t MAAVAdYA TAAPSAKR ER @AAr neacan Ande AN AceNAr
Ate?2ft rBAKANaE A naeeneacadeAR AcN ndW¥earAKdReac dJAANT
AKdP ABNAA Sdat RAANGE r ?2nnA&rAeA /NDrt e ONA AFAM Nree rAKN B2rady A ¢
&aND2 ON &? AeRRR OQ&? QdAA Rec r ? umMA koAl ANDdhENA /R BA NA idM
dA , kA dgA AcEAArneacan ARENAre fddA BlelaNNe ABre NAnCeaa NBAR ANY, A A
Ace? ADEMS uBENA Nr N dAANGEW NAAdeAr R Ate?ft rBAAKANE dA r
Ke QA AYEKNVDREA G AAT N OtAMWDE NAWNWNNe G AR G A Nr ne ean RWN@& - e &b r
dBnaeeWw NDZ 7 Ar Ngu DAMN@ABrd ee\R "M NN@AKkADHNRR At An dA kea
Kk K2 N A0ANMA rkPNP g A A NAT o RGRFRIZNAGEN Y N e A nenRARIMOEN K GXNNA A N A A
ennecAa? AgagdNr Reac ANAAKAADZ aNrareacAndeA eac NraAkAdrtdg
nNAKAT A WdanAA ce ANSIWN >att N PORaNA & DZR K ANeed DEe ? A DZ
NnNaEBNAKRYGKegMAMNMEY NeAADENAr N gA neaNAAdARLNERN AcNA eR ¢
TANT AAR ENGERAr @t AQRd QA A M affemNIWAGIRY A 7 aalReN ADAWNNAA Ny 2 ek A A
nNActr ec F eNBA Qe cEdD2 cr

ytdr WANEDZA AAAKT rdr ndAnedAar AceNAr SdatdgA "AcEDZ Ar
QeBnaNt NAr gWN kA rAcAANFgNr At AAn ?2AdAd' N keat At N
NRRNOAQWNATs >e AW NBAMANRE TARNDEN APHDE k&K ? Qe AcediBRN e Be &N
ReQ?r ND&W QGABAANA Al cce YNOAr RAAWNNA ZEN N\ RAR e RE A QA '

P AEDNMNA? N nAAQAAANAE AR t NAn QeAANOA r QAAANGNDZ nAast
AQaceerr At N Oda"™R NAt AANQgA?P 7 &aNNA Qe AANOAGW AT AADZ Q
dBnaeeW N ?2 ek AN kdqeD#HWNeEr da™ AADZ eNr A NAONS




fgf PaNe BnAcAAdH Nr r BNAA

Bengre
Hoige Bazar
Port

Panambur

ANDZANE AK? &?

eR RetAdRARGUNDZ de Ar
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dAe RNANRANAZ, - A«cDz

Mangaluru

George Town
Anna Salai
Purasaivakkam
Choolai
Central
Sowcarpet
Kodungaiyur
Assisi Nagar 9th St
Kathirvedu
Puthagram
Puzhal
Mathur
Dr Radhakrishnan Nagar (South)
Theeyambakkam
Kadapakkam
Edyanchavadi
Rajakadai
Kaladipet
Tiruvottriyur
Ajax
Dr Radhakrishnan Nagar (North)
Ennore

Kathivakkam

m Net Rooftop Area (sq km)

H Blue Area (sq km)

0 1 2 3

Transport Area (sq km)

B Green Area (sq km)

Chennai
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4.3.2. Assessing NbS  feasibility

=Ar NDA®ABN &ENt NAr ¢ WNe NN EARNODR A ®EIRA At dra NeaeN? DZ
Qt e r N M r n N BZK goN

yAKk ANt e en Kdr ANDZ , kA AT neAef dNr

| &A g RABVQBRAEAT A E? OA NDZWR N
BADN eveac AAA?cAA BAANGd
NAt AAON BAa&dAN kdeDfWwN
AKe QAXA NOeAeBdNr At ce?
Rdrt gAfs oenNWN&R At Nr
GAWNr ABNAA WAR®B ABAAAT NE

:I."

:t‘:’ e =

ﬁe?czbébﬂi\l_@lﬁ/\ 0t TAEdAN >eAr N

=NAQYe? &qdr t BINDDZE AT r AADZ
r NDZLBNAA Ae kNAOt Nr t Ny
Neer dgeA AADZ eaNrae &N kN
neeANOA QAT AP AdQAraA rae
NAt AANQdA?P ENOaENAAde AAX

=de aeNA NAaNAGA Nr N rArceNNA ANd, 4
aNf geAr Ni nN&E&d NAQJAF t
EAdAr R Arr RNAMVDEENTA AN R
f AeDNAr R AADZ nNa&BNAK AN
NRRNOAGWNAT t NAn BAAAYF
eND2 QN RAeeDZ cdrtrs

©

fie? E@MN QONVF e W



https://reefwatchindia.org/initiative-4/reefgenerate/
https://www.northcarolinahealthnews.org/2022/09/02/youth-climate-stories-beach-nourishment-tourism-homes-outer-banks/
https://raleighnc.gov/stormwater/services/green-stormwater-infrastructure-initiatives/roadway-bioretention-areas
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fie? eQNUet A VaE?2rA Rec éNr

AADZ At N MAWJdaEe ABNAA

E?AMNT Ae EAR QA KM r ANDZ
2r gAF WNP NAAAdeA AADZ s
neeaNOQOAr JAAKAADZ AceNA-r
AADZ 3 ADR AOAgAF Ar AA
AP AQAr A NAWJdaEe ABNAAAK

g &aNN#\e Ry f Nr N
k?dADHA? ceeRaenrR t NK
t NAh AADZ cAdASAANGER eR}
aND2 QdAF t NAA Akrea&nady
P&k ANk d e DHBVANGE AAN sk A A Q
f A€eDNAr OQAAN AKre kN OQe
Ni nAArdeAR naceW DIAF r
ot NeN ceeRaen rnAON dr

rrrANBrR d

W ddgne eNAGANEer? P tr aat AN N
NAKAQNBNAA R nAAAACR
eat Ne& BAAN&EdAAr R At Nr N
QeAr AAK DNRNAONr Af AdA
nee% DN t AkdaAar Reac B
At N' &ENe?daEN QAENR? A DI
BAGAANAAAONS



https://www.dakshin.org/wp-content/uploads/2017/06/Sand-Dunes_Policy-Brief.pdf
https://www.dakshin.org/wp-content/uploads/2017/06/Sand-Dunes_Policy-Brief.pdf
https://www.purple-roof.com/post/green-roofs-answer-urban-resilience
https://www.flseagrant.org/workforce-training/living-shorelines-training/

TAAP ce WN N
neeANOAde AR
kdeD#WNeEr dar

EENJQOQAX Rec
raneceB r? &P 1
NAt AAONBN

fie? eONAOAN e R

VAN A A" NPE ANG Y NeE AADZ
aENAAA? EAnde AR JAQK? DI A
r A AKApAde A AADZ r A ®€NAB DA
NAEAdO? KAEKAT @ENANWAAA

"nAANEe BAAA?P NBNAA AADZ r
kdeDfWNeErdar dA Nra?Ac

——

@NEBNARMNNB NAAT FAAAR S dA
Ae GARDAANEAL WA A BohDEQ N e
dBnNae&W¥de?rR At Nr N nAWN
e? AeRR AADZ NAt AAQN T e
eaNOt AEf Rt OEGNJAA Rec

ranecEBiAANGE A ?2ackAA N

LrdA NAS®e &S

fie? EDBOAt

AANDZ &Nen AN

e

ENAOA QW AR LD AANANE EAT
RAee DR KAQAr ane Akreack

D22 ArAcENAB RAeeDZ &qrtr
"nAANE e?2AAKdAT k?A &Ne?
AANDZ QAENR? K BAAA?P NBNAA



https://upload.wikimedia.org/wikipedia/commons/7/7b/Mangroves_at_sunset.jpg
https://stateofgreen.com/en/solutions/water-brings-life-to-bishan-ang-mo-kio-park/
https://pavementnetwork.com/permeable-pavements/
https://sandrp.in/2023/09/18/drp-nb-180923-floodplain-loss-the-biggest-in-asia-disaster-in-the-making/
https://sandrp.in/2023/09/18/drp-nb-180923-floodplain-loss-the-biggest-in-asia-disaster-in-the-making/
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AABMaErt Wt Nr N Qe Ar AAK 7
k? RRNe Af AQArA raecEB r
RGAANGE neAA?AAAAT R AADZ
f ce? ADZ Reac Ae AMAGQFdn
aNrAecAandgeAr OAA kN OeB
dAANAr g% Ns

UANKAADZ "NAGBARBATE Ae r Ay
AOAAAADZ aNAKAADZ RAQAANGE
RAeeDZAANGr R AADZ naeld
Nrr NAAQAK Reac BAJQAAAQA
NAt ANQdA? KAADZ QAn N WAN
r QAKN OQeAr AcE? OANDZ 2 Na K
&aND2 ON r NRAP N AADEd N 3
aNQr OAdAP S AANGER naeWdl
dAANP €AANDZ 2dat Nidrag

Cek ARe ENrAr AADZ Re&Nr a
MAQeBnArr gAF 2k AN Ree
AKQANDZ r A&cNNAr AADZ AWNA
nActr AADZ? AeDANAr R QeBl
eadgnAcdAAN ReaEeNra k?RRNa
r AQOENDZ f ceWNr R AADZ nAAT
eNQENAAde AAKX AcENArR AnMing
AT nekefr eR FNNNAXQOKEDI
k de DA W NeEr d ndMRQ amNe/ A ddDAA A
» AANDZ trB4n d?f AAN ?2ckAA t N
NRRNOAr Ralt gROJAKKT (B
fe? c@NOe? AKdAe >Afvk dXKA©] DANAr NAT nen? £AANDZ Qdad

A?2@& rA?DZ dDANAAGMRAINNEY NAN A 2, Nnidviif 4 DBt AAON 2 ek AA
aNr A NAQN A ADZf rqF rdreNLAAKk JEKBMN N EXNE AP Nrn eABekA\f At N
AT nNr MA&ADZ

ytdr AAAL N DZAF cAB qAA?rAcAANr At N B?AAgRAONANDZ &N
A" nNr AMBEWANN'N naeeW ¢DNs yt N rMNRWAEgDONr QAMMNF rEgNr R EA /
ReeB QeAranAA GAANGREORGODZ r & NAdegl&AA A DN AdrAar At
AccAMMRe R 20t Ar OQAdBAAN -dN\TFANAMAMAGNEEEA aukNesN st Ne ? Nr A A A d e
neAA?rndeAN BAANATRMBNWAEAN AWDZfAgje neAA?AdeA &NFf?AAndeAUR
NAt AAONBNAAR AADZ ? ck ANt RerKd Ot ANRRNORrst N Qe AANOQA dA
A ADZH QAN NAKANTDMN NEr A &ENAF ALt R NAQt | ki dyN dpdN Addir NP\ ¢
PADNaErQetaNN gAANEQe AANOANDZ Kk NANRAr ©R dBnANBNAAGQAF
B? AANdR?AQOAdeANAAdA" AQaerr NQERAAGRNBABZ BRQHALRU AADZ Q
NBnt ANd, At N ¢dBnecanAAQON eR r NANOAJQAF?T , ki AAdgAecNDZ ne
e?AQeBNrR NAr?a&dA? BAIi ¢B?B NOer"raANB AADZreQdNaAAA Kk



https://www.nature.com/articles/s43017-021-00196-2
https://environment-review.yale.edu/making-way-coastal-wetlands-look-sea-level-rise-and-urban-development
https://thecityfix.com/blog/trees-cities-implementing-nature-based-solutions-india/

fqf BMNAANEAJABAANI A NANOQA kfA ArnNr AADZ NQerrrANB r NE&WdONr

s

Salt Intrusion Regulation

Sea Level Rise Adaptation

Wave and Surge Reduction
Soil Pollution Regulation
Coastal Erosion & Flood Regulation

Living Shorelines

Artificial Reefs Cleaning Capacity

Biodiversity Enhancement
Beach Nourishment

Buffer Capacity

Dune Restoration Stimulate Local Economies and Job Creation

Salt Marshes —————— - - 3 Carbon Storage and Sequestration

Cultural Benefits
Education
= - -— —
Mangrove Forests ————————— —— ——————— — — —— = - I Resources Production

Sediment Trapping and Stabilization
Green Roofs

Water Pollution Regulation
Human Health Benefits

Urban Forests and Forest Corridors e S - I Air Pollution Regulation
Cooling Effect
Evapotranspiration

Inland Wetlands Heat Stress Reduction

Water Delay

Bioretention Areas Pluvial Flood Risk Reduction

Aquifer Recharge

Permeable Pavements Riverine Flood Risk Regulation

Naturalised Riverbanks . Subsidence Regulation
—_— e — Drought Regulation

Re-activating Floodplains : = I infiltration
Permeability

Fresh Water Balance




vf\ CSTEP

4.3.3. Land requirement for NbS
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cAANr R euR t uR AADZnnru Ae AQOQOe?AAn Rece WAcedAkdAdAa"
Qer Ar s

fece Atdr rARDDRABR2 O&ANDZ Rec Afne ki enadeAr d¢DNAAGRAG
AnnAdOAK AN dA keat >t NOGANAYAAADNTA&GNAA? a2 RAaenr AADZ
NAWNBNAAYt Nr N re&?adeAr Bdgadf AAN ?2ckAA RAeeDIHAF R A
GA? ADAAde AR &t dANNMNRYADIHYNAT QtQeAr t NAA &ND2 Qade A AAD:
NAt AAOQNBNAAs Yt NrN kA A&cN NrnNOdAAKAr &ENANWAAA Reca
ONAAMDEG recBRAANE rrrANBr RAOQON rnAQON AADZ Qer A QeAr A

4.4.1. Costs
yt N Qeran NradBAANr Reac ¢BNRnANBNAAJABANk ie B NaNNr DBEGEALAY dN
“"eANr R ADZ NegA?f aAe CaekAA AADZ éNF dqeAAK ENWNAenBNAA =
UBNANBNAAAAGQe Auf®gDONRGANR ¢ U
gaeNNe\e Raenri ' A AWNGEAF N Qeran 8RGOt é ARIQF N BIs dAAr BAmEN
cAANr eR VWM @Enr aBPM t NEYNNR ~Nnpnoéy
&NEBNAKMNBNAATT Yyt N Qeran nmAr AW N tINPX Ant NI A6 i QA ¢
cAAP N eR WeésBMABLt ?PBAcE A feesaEAatr R Nnnvy
yt N QAKOQO? KAANDZ Qerar Reac ¢BnANBNAAGAFT P eaNNA aceeRaen
>t NAAAd AADZ TAAF AK? ANDZ K KBJ2tBNB Avcedr AA Qer A Reac >t NAA
nAEDZ U R Qeep@ENYNENAr RaGEARAAT AK? e rutu , RAQERZEW & !
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4.4.2. Benefits

=NANRdAr JAQA? DN AWedDANDZ DABAF Nr Ae Arr Nar AADZ NQe A
&ND2 OQONDZ RAeeNZ s BAAgAT e &W e dDANDZ DA BAT Qitr IRA AKX DZNAT VR A2 N
ce ADZARPZOt ee Ar U ANaEN OAAQ? KAANDZ ? rEQAAT , BN ANtr e DA A APAG N ru NI
AANDZD ¢ AP A N WAAGDINDZ ApirllE Bl rn M\AA QAnda A S NaEN DNcd¥W NDZ |
RAeeDZ dBnAOAr tdqdraecdQAAAr &ENOQe cDADY@pN djtARB A N NASD20 A
NﬂN§U

T 'WedOBA®A?F N Aeif A» AR@? AAANDZ k* dDNAAGRT ¢gAF Arr Nar u
terndAABRRDZ U ?2r AT AnNABNDK MMMAL D& A DABAFT N WAK? N
uo?2d' gAFA NA AASR n~npni U

T 'WedDINOZAeBqgOiAMrmNBAANDZ k' dAQecnewNKAANDEZ dr Ae &dC(

DABA?F Nr Ar A nNaEONAAAF N eR |, AEer
o >t NAAAGT !rr?2BNr nu AAA?AK Kerr dA ,fiEse D2ZN Ax
TAANF AK?@&?F ' rr?2BNr nseuy AAA?AA Kerr A ,fiEe D2N ae

yAKkKBANAAdAr AWedDANDZ DABA?F Nr AADZ NOeAeBdQ Aerr Nr Rec
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UA rte?ADZ kN Akkhd®NDK AYGBAANt NAGN QeAr NeWAAJWNR adat Kk
Ae kN B?20Ot t dftteNDB ANtdOBAENDBZ A ? DERNAGBENrg#e rAcr r NAr

AANDZ , AEe nNAEcNDARA@AtENDEAAAoAJdAt N RAON eR OQHENBAAN Of
dAANArdgar AADZ ReENe? NAQT edRAR&ERADRE NABABAF NNOAXRKNZ Nen N
Ae edVEANAr dR'eaat NeR dA At N WAQWAKE B @ Rk R/N\MR d x e Odje At N
EaND2 QNDZ nN&E OA Ak MN A AGAX QUIAAWKZA A nA?2 Q0da' RIAADDI A de A
KNANRdAr tAWN Aean kINAA gROrtxztre cAADMBAANr At Ax At N A
Qe? ADZ Qe Ar DN EAk At Ni ONNDZ At N kNANRdAar NraAadBAANDZ k-

4.5. Step 5

f gf MomENr NAknare A&ERZA DB A tRenaa At N AADZ ¢ BN ANBNAMAMNde A eR
r NANGAANDEZA t NAAAD AADZ THAIAN ArkR Qe e DA, r @ QK re BB X AN, A

neEe ONrd A RRIEEAA GNENNT Nt Ar Nr 2R AN it N AcARAADBAADZ
TANT AKD AE@BZ

fgf ?dN éeADBANR Rec , kA ?2naAs N

Phase 1: -
Laving th REmploying the NbS Feasibility Framework
Foﬁ%ggtiorf -< RFunding and Pilot Projects
RCapacity Building
(V2 years)
Phase 2: R_everaging Finance Mechanisms
. RExpanding NbS Across the City
Scaling Up -< RPolicy Alignment and Incentives
(3V5 Years) Rvionitoring and Evaluation
Phase 3: .
L T Rnstitutionalising NbS
sy S?;}g a-biI(iatg/m -< FPublic VPrivate Partnerships
FRegional Integration and Revenue Generation
(6V10 Years)
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4.5.1. Chennal, Tamil Nadu
4.5.1.1. Phase 1. Laying the foundation (1 z2 years)

4.51.1.1. Employing the NBS  feasibility framework
nnA&" KfRWNAr gk dAda™ A RABNRremcEs W ? A RNk AN FA ®NAr e ANT
naee AN, DReA A ¢, R d NDZ QA guBM ANt N, BQAOM r@eRA r>nt AN ARMAERE DA, 4 A A
RAee DIHAF OB QADANT R AADZDRNNA M ed DAAKDE ? ek AANdr ArndeA
Qc&d sd QAKX

G? ANNEAK AN? GMaNIAAKBREt Ot t Ar t dft dAD2 ARARE&KDR QA d W d, .
Qe Ar AKQANR rte?ADZ kN tNr ReOQ?r AcNAr Reac , kA ¢gAAN
BAANA? NBNAAs g4dgWNA dar dBneacanAAON Reac RAeeDZ Bgadf A
BAnndgA? rte?ADZ d DN AABJARNB ADBNANE RAQE e?A/WDX N A feRNZ
TABKkAAABDZAAN? ERANCGY @ QAKX Adt RekNEdr recArde N AADZ RA
Bgadi AndeA ndusdbd N Agde ENMOMA NA AKSR vnpwnny

inArndAAK BAnndA?P S dAK kN gAANF cAK dA JDNAAGRT AP t
Beran rdf AQRJOAAAN KMNIANRINERNNA d 2 DEFGMAN SDA A A

45112 Funding and pilot projects

UMt YDNAAGRINDZ tearnear R ndAenr VWdBeANDQRY OBEK Ak NF ¢ A
AAANGEWY NAAdeAr 20t Ar 7F &aNNA cee RadeN (DAVWDIATNEB NAK A
nen? KAANDZ TAtEeDAA? Aee OeBkAA raeacBRiAANEe &? AeRR AADZ
P&k AN t NAA ds ENNDZ DR ERGDEZ &ar Qe AANOAAF nAactr AADZ
At N AADZ YAt AkAKdn? €cAB ¢éeADZ AADZ MArA >eAran éeADR A
AAANEOMA kN kNANRJO4AAKS

gt Nr N naeeYNOAr 3 @®EADQORAAAARDZEABREAOQOA dAdAQAK R?AD
FeWNEABNAA m QtONBMMNAAA TdrrdeA Reace éNY?WNAAAdeA AA
yEAANT Re eBARLCYN ARMDA EA > d A d SQA JIBIA N NLRERBDN g Ae k AKX

MAW d e ABNAA fAOQOdAdA"™ AANDZaBENRGA MXepBAK N e ABNB A A A
,9AAADZ Qeacne cAAN r e QqAKEdENN g MNkR], Agane Sy €, | NARr R
NooNgeed k Are@L W AARA ANGEr t d nQA Aukgaaer kUN ANW NaeAf NDZ An At dr
neeWw DN RJGAAAQQAA r?2nnecAaR ANOt AQOAA Ni nN&adr NR A
NAEAQORWBEANBNAA ndAenr [RINDIQAMEARDY OrNEWY NAAde Ar s

4.51.1.3 Capacity building
f e QNPZGAN A @dNd ADH AT BNReEABAA f el NeAB R Be RRANQOGAAT
>t NAAAG TNaAceneAdgaAA ENVNRKERWBANABDZ g&NArNga>t NAAAQ
>eacne EApGEHAM DZ ENr d DN AW ree ARl RrAR@NDZ A N A VA d,
©er Arant AKABROAan KWARMAMBBUAYABKkAL 5t AB ae acAdr N ARAENAL
ki raAcAANF gNr AADZ BeuNdm=eRe BN A AWkAND SNJNONNDA DZ
4.5.1.2. Phase 2: Scaling up (375 years)

45121 Leveraging finance mechanisms
-NW NcEAR & k? DR &edBaef AANGr AAGBAANDZ d At AN AAYGN ne A
AOAdWrdNQNBANT ceW N &ENraecArde AR ?ckAA F eNNAGAF R AAI
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BAANAT NBNAA tvgdt t AEQA? DMMAR N AADZ AicdquNEABRK T R\
NA AKAssR ~NnnNey

1 AdBGAAE Ae At N IMRIW gee Vi N edeDYP £t e AP AADZ it ANFt Ag = A
>eane EArde AN Frd/BaEAANRIRRNY AAA> tNNWNIAG Q@eA\? ADZ drr ? N ke AD
rMNOQRJQAAKAT Reac BAAFT ceW N aNraeacAadepdofe>nacea NOA
' ?2r AEAKGA A MAaEaAst ANQ?&dA'™ R Nnpnn Uy

1 -eQAK PTe¥NEABNAB? AQAATEBANN? Ke ADZ Ae R?ADZ , ki naEeVYN
ROAAAON r?2r AAQAAKAN 2 ack AN gARGEAr AE? QA? &N AADZ QKAJB
u, " sWdra A TAAAAQrR N NOUY
eeeOAN kKN A ndgWeaAA BNOt AAdr B Ar VMW ArBANAVAN IR ale/BQ e
nNEdWAAN rAAL Nt e ADNaEr dgA , kA dAANaEWNAAdeAr 2t dAN n
AKe MPiNEB naEeYNOATr s

45122 Expanding NbS  across the city
1 TAn eAtedA? , kRMnEAEXRNDANYNAR AADZ Nr AAkAdrae AA NOQe
AANF cAANOAANDZ ¥, kA d AAONEEIANY O /N Fglfe Ar

45123 Policy alignment and incentives

1 MAr?2a&N At An AcNAr ?PANDNER gENOt AR HADARP EXKAAN? € udA A
QeacadD®2 cU AADZ eNa&? AP AXAA Wk Aungd A eaN N RdVY MNP cet\A AnNN e gk 7
ANR DANWNAenBNAAr At ce?it BAADAAeac” 7 &eaNNA AceNA &N7

4.5.1.24. Monitoring and  evaluation

1 uBnANBNAm @&NABe AdgreacdAFf 7 rANBr ?2rdAf gufiR Ndgat Na
d AnNFPREAGANET Nt NAAAG Edr Ar ANcEDAANRAR N&N2Nw,die RIK®2 DZ
t NAvan eWeeNAr Ae AcEAQ: At N NRRNOA dWRANAT ®R N ki gAAI
BeAreAADZ r ?BBNaE uiApBRAFNI NG S suCEHR ~nnNn U

1 MAQe? cAf N m=@ae JAWeAWNBNAA A DANnAKer AP ADZAAOQONDZ B
NAr ? edtARA N DAAA dr AQONT-r mkdikr ANDZ FOZD AN VgD MGNDZ
ADAnadgW N BAAA?P NBNAAS

4.5.1.3. Phase 3. Long -term sustainability (6210 years)

4.51.31. Institutionalising N6S

f MraAaAkAdrt A nNaEBAANAA |, ki ADZIREABRZENAKRANDE GAAL QA >
Pk AANdr AP " eANr dAANRBEBN? ck ANGQAABAANAGAF R &END2 QOd A
&drtr &ENAKAAANDZAe JgAD2rAcEdAAk Ni nAArdeAN AADZ QAJBAAN

45132 Building PPPs

1 ENWNAen nAeaANaE&rtdnr adat &ENAA NraAAAN DNW NAenNaEr
R?ADZ MAQEAN | ki gAANGEYNAAQdeAr R nAcEandQ? KAEAT dA Qe

1 >eAAAke dBrednrertt NEABNAA r RODZ MeeAet NENNAAGABNAN
g>>R VABJQA , AD2 fedANADZABYNRKAEGABRAGNAAAADDZ ! 2 At e &GA
NEGYAAN NNQGAHNAAAG [ BAGBJ ANDIZABd A , AD2 gaNNA >KdB
>eBnAAT tQIANe e A &ENre? eONrOAReNE  AAEFMNER YNOAT S
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4.51.33 Regional integration and revenue generation

>ee EDHYPAAMNITFG Kkte ? e AR OOQAQRL n? cAB AADZ >t NAFT AAnAA A
Q&aNAAN A &ENFdeAAA | kit NEmFeAet ®N mda YoOP NQARNY & AABEF N
aNr AGNAQON naEeeYNOAr AADZrt AcN kNraA naEAOAdgONr s
MO#ne? eaq it B? ADZ k N nAxeeBYde?™m@RINA r nAONr rr NaWdAFT Ar n?kK
aNr Ae &aNDZ AN ANA /AR g sNANA R R DA DZ A e ? Be DREAA RBZA A QA
Wdr gakDZ i NANEAAN dAOQe B M ARBEAE, AMN A AAGNEBN n

@Ar BNAA MiuReeMsi U QAA (N AIONAQANdr Nr Ae dA¥WNraA dA |, kA k
KNANRRPAt dBnceeW NDZo? AKNE™ eaE RAee DA &47F 5t AENDP2 AAdRBRA
NoNgulh >t AAGEAr AAA JQAD2r AcdAK QeccEd D2 R a&Mfi r Ot NB
enNaEAA NeDXAKA ] NAQe ? aAf QAT JAD2rAcEdNr aAe R?ADZ BAAT &k
ANAKAADZ Qe Ar NaeWAandeA naeeYNOAars Yt Nr N QeAnacdgk?adeA
e QeBnAJdAADSANDALs e N AT eMfii R a AuBadiifegmt K ARG A th 0 & U
eWNaer gf t A JRABPBA AtAD2 @®eAA? A JAADS>Qe ZEXNBT 2 &l eDZ
Ne?dAn Ak AN AADZ NRRNOA QYN dBnANBNAAAAdeAs

gNANEAAN OQAckenr QENDI ¢ QAKA" r RANOANG /e DA®RR KA A DZ
AADZ ? €k AN nActr ReaEdABENNARGANAGANOGNrs VytNrN naeeY
ONEAQRINDZ ?ADNE r AAADAcEDZ Adit Nart NAGREYRQEDDZY AEK g
ADDZENr r ¢BNnANBNAAAAde A AQt BAGABAINVN DX (PR MA@ o ALrn N

feeDZ QAckeAN raeQsr R A ntAr NDZAnnaeeAOt =adat kAr NAg
AADZ r AAt Nt e ADNaE Qe AAAkecAndeA dr &NQeBBNADADZ aAe N

4.5.2. Mangaluru, Karnataka

4521 Phase 1: Laying the foundation (1 72 years)

4.521.1. Employing the NbS  feasibility framework

I nn&" AtRWNArkdik g AdAar A REABNRreeLY ? AANEAKk AN AEeNAr dA T
NAEAdOQO? AKAEA™ ReQ?r gAF oA &ENFfdeAr naEeAN aAe QeAr AAK
r?&f Nr R AADZ JAQaENAr NDZ KAANDE A QAAxEdaene DEAnNnes At N

G? AANNEAKk AN AcNAEAx ROEZK RAAt Ot Ni nNEdNAON t dgft OeA
Neer geAR rte?ADZ kN tNr ReQ?r A&eNAr Rec , kA JqAANGEW
inArndAA BAnndAf rte? ADZ AKegK dtAXEAMNAGZAGENGr e AA aéed i/ ANDE

Reac &NraeacAndeA AADZ RAeeDZ Bdadf AandeAs
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4.521.2 Pilot projects
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1 &dAen naeeYNOAr OQAA kN R?ADADZ kr feWN&EABNAA r Qt NBN
R? "JDYF e c&f ANBADKQ DX, ) MIAWDERe e ADZ RAAL AN ANWNEA? AP
P €kAAAr RaeeB AeQAAKA , gAr AADZ >dé dgAdAdAAdWNrs

45213 Capacity building

1 >AnAQINhd ADIHY AT BbErefratAeB? ADZ AAc?P NA Ae QAKX FTeWNEABNAA e
TAANT AK? ®&? >dar >eacenecAndeA AADZ eaNrOf MBYNF N gA W2 AAN
=A'" AAe AADZ ®AANABk?xc Ae &Adr N ARAENANrr Ake?a , kan
uAWe AW AT AKeQAK OeBB?AdAdNr JdArRON-BAZAADAAAON eR
aNraeacArnde AN AKeA?r At N g?aE?n?wANc8dY¥ N®ONG KL kN + Nr

4.5.2.2. Phase 2: Scaling up (325 years)

4.5221. Leveraging finance mechanisms

1 -NWNcEcAf N >ié k?DEAmge /R Af MANDZ A TAAF AK? &?yr Ot
GAD2r AcEdAA " eANr Aw 20t nOBeAE M AMO DPWAQNA geWNrr A e EAAde A A/
f eNNAGAFs fec dgArAAAQONR QeBnAAgNr dA At N | N7 TAAT
Ae BAAP ceW% N &ENraecAndeA Ae neeaNOaA AP AdQAra QeAraAA

1 TAA?P AK? ®? Qe? KADZ Ni nAecN drr?dAF ¢ ENN/QAKNADZK ine acEA
nee YNOAr AdBNDZ Ah RAeeDZ neeaNOadeA AADZ QeAr AAK &N
P Kek AKX dAdAdAAdY Nr

45222 Expanding the NbS footprint in Mangaluru
1 9An eAfedAf kA naEeYNOAr Aa At N S AcEDZ ANWNAR AADZ A
AAANP cAAN AADZ r QAAN ?2n At Nr N gAANE¥ NAAdeAr dA Qad
©ADZEdR AADZ ©AAt ANADZ s

45223 Policy alignment and incentives
T MAr?2&N At Arn AcNAr ?ADNERGYAR cEAQUDARP c0AAdeE AADZ =A
dAQeacneacAAN [ kA dAre AAKAK AN: DANWNAenBNAAr kr NARe
aNF ? KAAderNres? A0ZAAKre kN A ONAAGEAA QeBneANAA dA TA/
NAAAANGAFT naEeONr s
1 >eAAAkecAAN Sdntf ©AEAAANBNAAEABNAA Ae naEeaNOaA AADZ
QeccdD2 acr AADZ BAAT aeW N kNAAr AKeA?P At N OQeAras

4.5.2.24. Monitoring and  evaluation

T uBnANBNAmM JBNABe AdgaecdAFf 7 rANBr ?2rdAf gufi dA AcENA
AANDZ QeAr nAAK Nacer deAR r?20t Ar ©?2D2n? AADZyteteann?R
kA dgAANaEW NAAdeAr AADZ ADA?r A rAcEAANF ¢Nr D2 cdAf Be

4.5.2.3. Phase 3. Long -term sustainability (6210 years )

4.5231. Institutionalising N6S
1 MraAkAdrt A nNaEBAANAA , ki ADZdrecr keAa&DZ idgat dgA A
ENWNAenBNAA ! 2atecdar Ae NAr?2aEaN AtWMNEBk? akd&N ¢gAAN
NAAAANGAF R &ND2 QgA?P R?A?2a&EN @Edrtr a&ENAAANDZJweeAsQe Ar A A
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45232 PPPs

feraNae QeAAAkecAndeAr Sdgat AKeOQAK JdAD2rAcgdNr R Nr
rtdnndAf QeBnAAdNrR Ae R?PADZ QeAraAAK kA naEeYNOA
AQWdAF rteaceNAGANr s

ENWNAen nAcaANgeYD2dnv ed@NfA tAe QAANDZ AKe AP =AYnN AAD
aNAAK NrAAAN DANW NAew NDAARN A & AR AMDZNAA EFAM d e A A
RAKeeDf AP AADZ ? ck AN t NAA dr AAADZ s

>e AAAkecAndeAr kNASGNNA FeWNEABNAN ?kpg DZANr AADZ nadW
TAAN?P AA? ®? ABAaEA >daA’ -4dBdaNDZ AADD eeNit NARAEKA OAGBAAN
ENre? &aQONr WR@AA M A NY NOQA r s

Mi nKkeacN r?2r AAQAAKAN Ae?2@&drB enneca? AdadNr AdAs NDZ

ReaNrar Ae P NANEAAN ENWNA?N Reac ,kfi BAJQAANAAAQNS
45233 Regional integration and revenue generation

>ee D AAAN S dat ANGEA EAeDBEYMT  OA N DZN® RNDAQ®@NAA N A
aNf e ANAK , ki ANaAmReact R rt AegA? kKkNraA naEAQOaAdONr AADZ
NQer " rANB &Nr dAdNAON naeeYNOAr R nAEAdO? AAcEAT AKeA?

@ceBen NhWDaedr B Ace? ADZ eNr Ae&eNDZ f eNNA r nAQNr AADZ 7
=dekef JOAA &«Act R F NANEAA AT JdAQeBN At ce?ft ¢ ?dDAND
BAGQAANAAAQNS
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5. Policy Implications

ytam?DZ 2PADNcEr QeacNr At N NQeAeBdgO RNArdgkdAdar AADZ r

cdeeRaenr AADZ nNaEBNAKAN nAWNBNAArR Reac Bdga @AfcANA QAT ? &

F oW NA KNAKen?r

1 AAcAANWRNG ABNAA daiat kAer gAgWN NOeAeBdO ©?2AQeBNr
>t NAAAQR dAANP cAAgAF , ki dgArew NeBARNAKRAYAG AT e
e A4 Or BAt Na&r r t eN? X OzZid MDMmddiedtee AN RADE DA Ar NAT
? ek AMBZ AcNAr s

1 CakABANGAT AABAADAANAGEF NAAF &Nr ¢DNAAGAA 'eANr Reca
f eNNAGAF AADZ nNEBNAKAN nAWNBNAAr AAJFAr adat AAAQ
P 2dDNAGANrs eeeAKdOdNr BAADAAJA?T 7 &aNNA agBRaenr dA
aNA e RdAaAgAT OAA rdf AQRJOAAAAKT &END2 QON RAeeDZ cdr tr

1 >akNANREMNF @ ADZ RAeeDZ Bdadf ArndeAR , ki eRRNa& ?2ackAA O
NAt AAQNBNAAR AADZ dBnaeW NDZ Af en b BRANKINGReGsA ré NQe P Ad,
rAnEaNAF ALt NAr At N QAr N Reac BAJQArAaceNABJAF , kA A nek

1 EANBZEQW NA nALBANLNEKAE DAANARWKNWQIA ARrAelMENNrt BAnrR
QxdndQAA Reac &&NRGAJGAFT kNANRJA NradBAadeAr AADZ TP ?d
®e A QOr BAt Na&r rte? ADZ gAWNrA dA DANWNAendA?f r?20t DA

ye NRRNOAJQWNAT ADDZENrr OQAdBAAN Ot AKANAFT NrR uADfA AN
neAdOr RacABNReact At AA naeeBeaNr At N naeNMBEYAAge A eR
ReABNReact rte?ADZ AAQF A adat At N dAANEAAAQGeAAA 21 AA
ReQ?r Nr eA QAJdBAAN AQOandeA ANADZHAP? Ae NAt AAQONDZ &Nr ¢ &
ANP dr AKAAGWN kKkAr NR rdBdgAAE Ae At N >eAr AAANENT?AAndeA
>e? &N Y?DZ BNAAr A k?RRNE& 'eANrR di ecNNANAAJAA Rec r
AARGEAr A RE@B? @NknAdfedN ¢ BNAOQATr S

f2@&rt NER gAANF EAAdAFT rAcEgAT NAA NAWdaEe ABNAAAK &ENT ? AA
NAAAANGAFT n&EeONrr Nr R ANDZ ABAGmnd §ir 1 LR dr O&? 0dAAks C
BeDNAr rte?ADZ NWe AW N A wie NrAGRA G /e e AR NNA AOKENBrARR INWA r ? e AP
NAAAANGAT AQOAdWNAT naEaENWNAAr NAWJaEe ABNAAAA DANF cADAAde
Annaee AQOt JAQA?DANr ANWNaEAF gAF r QENAAJRYOQOF A4DALt ? BkAAe
AARGEAr A&E?OA? &N DANW NAenBNAAr AefnAacDZ &Nr AdGNAQNR r?0Q
Reac acNGIN¥#irN AADZ r neacBRAANae BAAA?P NBNAA " r ANBrs

' rtdRA dA nMNErnNOAdWN ABeAf nekAdOr BAt Ner AADZ ? &k AA
nedekEd@hdBAAN &ENr AGNAQONR Rer ANGENDZ At ce?ft OQeAAAkec
feWNEABNAA DANnAcanBNAAr AADZ , gArs MAFT AP AFT KeQAK OQeB
nee YROAMINAN NAr?2a&N At An 2k AA &aNr AGNAQON naEe YNOAr A/
ADDZENrr At N ANNDZ eR W?2AANEAKkAN nen? KAndeAr R At NeNk
gA ?ack AN nAAAANGATs =7 GAANF cAAdAF , ki dgAre At N ?2ackA
ten r?AKNGXIYNAKAN NAWJdaEe ABNAAr OAA kN AQt gNWNDZ At C
AAAN? RAADZDDe BB WOWNYW Ed, QO nAAAAGAT S

uADZLASr AnnaceAOt aAe ?2ackAA DAWNAenBNAA B?2raA ngWea Ae
At N gBBNDZHAAN KOMEB AQLd FKeMN cdrtrs ytdgr AdgAA NAr ? &N
NENNRAENDZ Reac R?A?&EN Ot AKANAT Nr R B A%dIVANR kudNic AL/ AW R e
AADZ r 2cr AAQAAK ANs





























































