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AT Haq U0 TRl SMaRYd HIYEUE, R00R ¥ IEY ASHT quT 9o 0T ATIEue (4 Iiaie)
R0\9Y T TR B |

FEI ere, Tl AT quT qad oo Trell SRYd "IeuE, 09’ o gRie St
TorshTEIeRT TR 3TTaRd e g T Tes’ ol AqET TG B | Y-START AT T-adTen AR I
R W @A A U dlehehl ARRaT IO TR TR &M g7 a1 STReheqHl Sied
AN Y-STANT FRT AT TS Heb S| “UDT Y-ITANT i 0€R7 T SMELRAT
oS faue T T Y-SR T TR T AURTHT &HT TR FATSHHR AT A 9o
FHT0T T ST TS T A T Wl S |

I ISHT AT HaA HHI0 AISUE (A1 GRETHRT) 00y HT SFaRAT HU SIER I qaal
AT &Rl Y-aAIeals SIEH Ted qavel FgUaRT T I YHTEd SIREH Heted Wiatees adr iR
TTTATeeh 2lell et T STEeashal SR T AT -1 [T, el o J=erd, el o
AT Ha AT HET, 9 R A0 Sl SURRATa Hehrgeeh! TTaieeh 9ediT I TH=aaH]
SR FoamRid Y-ITART AT 10 TGS | J9H AN R T8l ST GeIGRierdre
STYRAT YHYER AT AR IS SR TR Y-ITIRT I, R0\93 T STETHT ATHT &Il
e Y-UTTTE FY &, AT &, AEded &, eheh &, Wl Ju7 @iHs &, Sehiah
TAT QAT &, A0 IR (TET ardar, FEl) S@mH &, TEHTe qof Jrerderdn &9, 3+ &,
HIESTh IUART, GAT, SEH & GHT AFR0T T T AlTohUeh] &THT qifehUehl ST /13 0T

T IS LT TRl B |

U M TEHT SNEH TR H-START FISHT AT THehT ATRT ST I
FRT qAT AT T
SIRIH FRERNe Y-SUART IS R Tgoh! THT [ehTeeh! ATRT TO[AT TR Uehiehd (oot

ST AT AT AR ATTT ST 8l | A qeehl Toehre FHHI0T JISHT T9[HT T hraaa-
TSIl STARATHT = SHIH =IO JUREE Faerta T &9 |

SRIH FFEEAR J-STANT ATSTHTR] TR AR AT ST TEHT Se™ THITSTHERT
T T ASHRE SATEALIF TGS | SETIRT ITTEEh! AT AT ST 2, 3 ¥ AT euanl B |
o MY d8 Wehishd o it (Integrated Development Policy for Local Level)
o MM T8 Y-3TAN ifd (Land use Policy for Local level)
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o MY TE AU SRIH ATl qUT A= Aifd (Disaster Risk Reduction and
Management (DRRM) Policy for Local Level)

.3 Tremm s SR
TR FIAISHTEE RO ST - | Tetehl o (§) AT SHETH Fraa-giiel J-SuanT JrsHl
TSTHT TFATehT ST TR TTRT B |

qifee AISHEE SEUGISEIRLD
-
e (1 i b |
TR faepra i RIECH|
I g e
it T TaigR o
‘ Y-SR A ‘ : N )
e — % a;qzmaw q
AT
: @ N\ : /
A& GEEAT T qrETeE
ST, FTE S w5 e

B 2 T Hiftes Jon Sifem Traesiie S-SuanT AsHmRl S

DI TEehl TR TR AT a1 STateeh AT ¥ HEAHEIe @9 el i STERAT
AT AT UAH AT Fole AT FRIHH TpHT TS | ST TrarRie Y-SR Jistrel At el
ASHTEEATS TGl T IR FAS Hedqul qieRT Haie Tes | ST FReie Y-SR AT
FR-TIgTa (Cross-cutting) o= gIewT A9 VAT TEh 908 SHTEH TR T AT
T ROl A, FEH T RRASHEEdT el AHed e T |

SIFE del Thighd [aehmd AT a1 fateeh [aeme AT SHEdechal eIl Sias
RGN Y-STANT AT FTE I ASHIT HIGE T STET INATSH UGS | Tehlehd [oehTd sl
1 ATATEE ST FaATE Fohehl R TEh! SHAT T8 FRGHET JTET ST TrREANA Y-SR
ST TS R AT SRR T 168 | THUhR SARIH Freaeie J-STanT JsHIeTs
ST 78 fohTaeh! g T @asl AT a1 UehTgen! €997 993 foemad T gt g4 afs Jifd aun
FISTHTEER! SR AR T IUES |
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T 3 S SRAERIE 9-SUART JSHh @

3.2 TrTER s T uE
ST e Y-STANT AT TS &l HEfeied ArTatis e T Ardesdrs

HITH IS |

gRa, ITTeNeT TAT GHEW JTGRVT Tleaadl [@#FT (Green, Resilient and Inclusive
Development): STgA TREARINA Y-STANT ST THER T fowhmen e
TS g, iTEeh TAT QTSI THTERTAT T SR JFERuNeTs A9ghs THues |
THUES | 99 SAGLROT ST GTHTSIh, AT T Hifieh JaieR &=eh! SRaHers =I-1ehor
T R ST 3T Hd FEenl FA=a ITANT AT SR el &
feqmes |

g gurEaEr S99 (Effective Use of Land): 9&a SHEEAT, @ QREATR J9E T fam
ToreRTEahl TR Y- &15Teh! THTERI SUART T4 STTawdeh 575 | ATaTael {RE0 JAT Hiad S
TR T IR FSTT qAT T fhreRT TiafefeeETs Tieanted e SR Wkt
HITEEH TREVN T FHET TS |

Ggleid @7 (Balanced Development): JaT9R T &SI Gal GIAETeh! THATHEF &
TRl GHTEAT, SHEEAT R ASHIHT STaEeaT Jerdt Uay Wifdew qatemea dwferd
TR TT¢ STHARTRGRS Hegd T+ Heh [0 gIues |

gisras @@ (Planned Development): 19atRId AR g [GeE AT Tk S A1,
U, FHEASHT AT ATIEUE AJETeh! FAerd [ RRaTaTs Jemdm fis S 968 | aa9™
T el fereRTEeRt WA e RO SEeEH AiSHEs Ta SR0Tes S99 foeheht
FHEFAEE A TN T |

STTAIg IRAdT SgFlrd @ (Climate Change Adapted Development): T &riHa
FRE &l T foeRTEehl SEgRn T Sy qRad g Gl Tehidhd et

FAYRON ATATI THICS | TR AN STAAR IR TR &HaT g, e s
ST A ed A esdls GRle T IR IR [ THUes |

OfETaF, 4w, qigia® T FIala® Fead Qeed! Q& (Preservation of historical,
religious, cultural and archaeological sites): URRIG®, HHE, AiEpiad qol
AT Hewehl TITeEeh! eI AR <l &rehl Haehl 3aTS, WHT, SAERTHA 941 Hard
I FTEIIT TaH AT IURGR T 21 IR TEaeHeE an] THues |

gFIFd SGHT GET adhiwl [A#rT (Promote Integrated Safer Settlement) : U ST
A A& T QEER 0T, SAgaid AR Thihd S A S&dl fashEers. gired
TS |
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AFIT &= T 9% T&7d Fa=i (Development Centre and Its Arrangement): ®I-
TEHT TR ATHISTR, AiEhiish GgHTEh! Je T ved JargR ¥ Sargiaer qom e
TTHIOT &rEe fOeqR TR ATHIT &5 TEIETEh! AR &eh! ST o T | I8
T O s qUT TE0F [T sl SEeedT a1 RIHEEH] USHIRIE SATEReEh!
YT, ATATHR! FALT ST [AIIeEHT F Uk TIHG S=H Seehl LRl 919 a2
ST ATETE {7 TGS |

LTI T &% IAraraF! === (Land Use and Transport Relations): 1-39ar T
AR T AT AT 575 | G AT e Y-STaNT qRacdenl T a
RO T HFS W e ATAAAh] THIUTERT AT J-STARTh] Tohierd DHaR T3 | ISt
TSIHTERT TFHAT Y-ITIART TAT HEh ATATATARI el SRS R TRIUes, Sl
FEATIITA -ITANT TAT TS ATARATAR] FACTTE = TTehTTeh qUT Fikehiceh ATESdeh!
TREUTATS TR e Tl foreheent i SHeRers 9esiienl TGS |

Gl &FHT G5 (Access to Open Spaces): THEIH! TSR TaH AT STEHT YR FATSTH
AN Gl &1 TesT g 31 STavaF 53 | Gl &l ot UaH 311 SHeR! o]
AU QRIS ST SUSsd TRISH, HARSHTETT GuTes Sueisd TRS W@
ATATERYT IUASH TS HEd Tad | JHHROT Ui Gl &Rl T TR AR AT ety
GATEEEH TEuH SiE fog e 6w |

Yifae YarIR, QT 947 T AT 5T (Access to Public Infrasructures and Social
Services): IUAS Wiiqeh AR, ATHIOGE JaT qAT GAUTEEA Hd J-ITINTHT S=HT
HEAQU! YRR WleRed! 7 | 7Y I aeH e, @, e 341, W, e
e ST& Wifdeh JaterR qem QTS Y1 TaH Glaemgsenl Tg=ml JH JaeR TaH TR
WD |

FlvgTH GET (Conservation of Agricultural Land): ®I1a Tgeh! ATTER0T TRET0T qoIT &M
TTRTEATs Hase THehT SATRT Y AT qacl SAThA] &S] ol iy &S aReol T
ST T AN TS | STATHTE RO 9o 0T 327 J-SUanTel RIF- JEehl &=
TTETATeRT |1 STEATE TAT AT AT IR g9as | Wa a1 qargr Haior e
IYTH HIIEUE [T E ToehTaet aTareRoTH TehRIcteh WHTE Teht |12 iy &=ehl fammeTetrs
e & | foem FRaTenelTa T Fivarsehl TR0l Hied @Te Geel, @I Siaa] e

TAT IAFAAT TS Tes |

3.} S FreARie Y-STANT FSTT AS[AT T ST & RS

I A& ATHAT SFR! AR SHRIH THEANe Y-SUART AT TOMAT AT Hrraa- oo
TRUEE AT TS | AT TOEEHT AT qAolHT qAT AR T 8 el & a0 T Al
FIAR! & TATees TaH T E Jadesan! ERAT T9d T4 dihs | = 9. 3 A1 9%

0
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FTISTATH U =M A RaTehelies, o, fafd qur vean 3 Siart aos aiesees

g I U B |

ot 2 SR TETeie Y-SUENT AT AT TAT FATITH TEE

R
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IR ¥ SITREH FHREARIE 9-STAT ISR AR TR
=T

¥.8  W-SUART URYg

Y-SR &5 AT H-STANT ST TSJHT TAT HATIITHR AT Y-START UHA, 0\98 i TH
§¢ < I TEHT Teh A Y-SR TREG ol el Tl S | Ith el =i qeiad
QI TEh! HRAUITRR 4 RIHE Y-3TAF IRUGH - TG | RIF™ J-ST90 IRugenl Hd
e T AR ST T, 006 FI TH ¢ FHNH FH T | L-ITAN T, 008 F TH &
FHISH R Y-STAN IRUGH SaH GRIETRId Y-SUaRT JISHT Wihd THues | el aiwgel
STH qRETRIe Y-SUaNT SR ® JHd T SUIH 579 | ®IME Y-SR IRvGH I6%
AR ATIR T T | AT Y-STANT TRUGe SAThAl 1 qHIEAh] SHHAT {9 o=ient
eI o waree |

¥.3 W-SUART FETEIT QR TS

J-ITART UH, 008 i THT 0 THISH AT J-START IREG THHT T Y-STIRT AT
FTEET T R TEHT (eI § THISHERT Teh Y-STANT HEATad HiHiieh! ol Wl B | 3
TRt = ST FRETRI Y-STRT AT H-aa FrfaeR! €961 HE TS |

TR 1: -STIART UA 09§ FTHAR H-STANT HRAT=a Gl

R EISIEIEE] 1<

¢ | gl TS IRt a1 AR AR W@ a1 qee FAY

R | TEEa g1 Ay o=

3 | A dER Y, 99, g, wed e 1 oifoe qatuRET gt e g5
THEEE

¥ | TRIFRATET HEAETE S Y-SUaRT YRuee dreheh! 3 ST Afeet digd =R ST e

& | ST A g THE YRR SATeEd T qea

Y-ITRT U, 2008 TH Jo THIH Y-START AT HHTTR M, Fied T YRR @™
FHISH el B |

(F) T Y-ITINT URUGETE @iehd J-STANT IS HAT=a T |
(@) FTha ekl YT AIhU THITSTH HURRATATSR] SRR TR FTasI-eh I |

(M) T TS TSN Y-STFNT AT TR T4 |

&R
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TSN Y-STIART IS FHATTETE STTAGH TRIS FIohT STERAT A dgeh! G Y-STRT
ST TR A1 AR Y-S9F N GO U T |

AR FHHAT SRIUHT THET GHILHR] AR [ehed Gied AW 9-STFN qREGHT U9
T

(F) TRl TRETT T ST ITFNTeRT ART a1 AR T |

(®)

(1)
()
(=)

ANTRTRT ITANT 9T Hleh SUANT TRIHT a7 qURT THINSTH 1 TTRHT ShETelh! ATRT R
I-STANT IRUGHT FRRE T |

FREAT SHA 31 T8 TRl FITHT T |

IR el Ifgam T Ariesh e SNl SaeT fHefreH,

I-STANTHT IT@HT NG T+ AT AT HeITATs ILEhd T HHIE T |

AT Ieeid TRUET HRIGER AT AT Y-STIRT TRUG ARl gar o forfad

FEEE 0 T Teho:

(%)

(@)

(M

(=)

(®)

I STHATR ATEAT, STTeRiET TAT GROT SIIEY THY A & [ e T =™ a8
IR TSR AT SIERTeA OTTeR AT, HEehTel= STTatees QT, aTeh arstT

HATOTeRT SFHHT SR TraeARiel Y-STANT AISHT AS[AT I STavas GH-adHil e FHare
T |

SEERTCT TOTITIeR AT, HEThTel STaideh AT, aTieh AT T SRaH qeeie Y-
IUFRT AT FATOTERT SFHHT ST TSR] THIE T, 9= 9 TUhRAesdrs
W TS T AT hA-a-ehT AR Tasae o o |

SEERTCI IO AT, HEThTel Saideh AT, aTieh AT T SRaH qreeie Y-
SUART FISHT T[T T HRATEA TRl eI I HeeH, TednT, TEHIRET Sfeeh! AR
Tt e gu=ag T g T |

SEERTCT IO AT, HEThTel Saideh AT, JTieh AT T SaH qreeie Y-
SUART ST T[T ¥ FHATAITRT ST T, THTARIRATR TSRT0T 7T T G a1 5ol
HATTH THTCEATS THTET TR AT ST FohreH |

ATHRAT SFATTRR TIART T ST HREATAIThT ST T4 I TS SAIhal TTER SHaH

R L SEEINERISE R ATRT \’)‘{Hi-‘\-l‘l?l‘éﬁ\ TS T TSI SRASIAN

TorRseTTs, GiffeR! JEeaT TS T4 T IS 94 o |
q-STANT UA, 09§ THI ¢ HT WU v fosrent eanT fom dfeh =gaen aa M qon

SRIH qHRIEAYNT Y-IYART AT FHIATEA-ER] AR ST(Ah 99 FH 9 WO dlererl 2 AT

3G W SR A-[IeEh! TEanT o Al |

R
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qTfereRT 2: SR TSR Y-SUART AT AT GUT HR-EE-H AR AaH ATavah Hgsan!

Sell
.9 SARIRE '{T@T‘ T
9 | AT R o | A=Ay fatoeerEe TRl ar e Jen et o
HTAehIR ST0T T FEATAT Qo Y G &ITHT I TR
3| erdumel o | graamy faufemreaeTe TEtEa e SdemR St
3 | gHeETE o | Ay faulrregee TEie o sae St
¥ | i s, 9 | AT i SSiaiS, ithede e fawgmr Jas
Aiheae I
& | STaTERuTeg A o | graamy faafmmeaeTe Tt o JdaemR 3ot
TR T\ a2
[ELCAEE]
& | wmateag (GIS/RS) o | A=Ay ftarerETe gEte fvaEr SEiE |aee) S
o | qeaTeH AftgEd g | WA fufamrerEe TRt o SR |idehR STl
¢ | uIg Sifem et o | graame fauferemeTe TEtaa fosEET Fm "R St
SECISItCIRCR]

¥.3 Y-STENT ISHT TG TaF FRTEHT TAS G e/ qermar
STIREH Freaeiel Y-STANT JIoHT 9 e ATSTHTe®eh! Tk ST STFeh! SqHT

TG BTl AT ASfHT, SR, A T e T 1 af O Jeal gy
YT/ ARG UGS | RIHE Jaahl OEd ST S8R g gweeeie 9-

STIART AT FHEATIIHT FASTH AT/ TERTERE Jod -5 |

¥
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IS & TS Fga T faerwor

ST FHEEARE -START AT ASHT T HFAHT O [GSURT [Tuaaeeedh! qeTgH qo

T TEhe TIES | G Frawie J-START AISHT TOpHTT AR ST Sidesenl TRt T

ST TATSH AT FATh! TEheid, THRNSH I [Tl TGS |

2.

Re.

R TRM: AT Tl & Wit sTEe, A M SR, difies S a9 gaier,
Y-SRI, SHHEAT T G AT ToATg, AAEReny 9&f, ST fohar a1 o= fafay fowegs
LT TNUEhRT TR TR TR TAT FRAsor I |

ST TR HThTieh AITEE ST&d YaHIE, HIETeh! SAXRIRR q2T JEAHAT, I TUT TSI, W
FARAT AT AT HAEE U TR THRISHA AT [Tyl TUEs | Sid e TR & RIH-
THR G U, R0\9% Tl ATEATATS GHA SATER T TIR TS | SATIR TR I LI TaRM
TIR T ATGLIF AR A4 R, Al [G9FEe e T9ee | A9 [9ETere 9| 99+
TR T AT ST Q AT FHTGT TRTHI B |

FAM Y-STANTRI Iiea, el qa7 TS a1 Y-STAN Iiaaq dikesd faem,
ATaTEeh STHEEAT T TEIT TR EEYeh! &I THUES |

STEE, IO U e &Rl Tie, SAaierd e, Fwqierd e, Sl forehTeeh
TR &1 SIS SMURAT LI TEeh! ST T IREYT Tl [eeivor qIT TeRmg e Tues |
TRIT qAT SIH SRl ufear, foeeruor, JaRmgsa qon Jearga-dn Hifaes, Wi,
FIATERTT T HHISTR GeTaTs THe] Te |

S TEHT 31, M AT 37 SIHT SGHAT Wl AN, T8 aAT THEFHR
afe=, TRTEHT T2 Feeisor THUes |

ARV TGN, STAAR] UG ATaeEh! IRyl I ERoid Jumell Jargsdh!
ATUENRROT AT Foreeror T |

TR, e foerer Afed RIFR d8 WiT aEgeld STawT (MHTE) TER THIe |

AT AT HEAYY! JATINEE: AT, Tedl =ehl, TS, Ao el TRl IUTH
SATER U IS |

qiepicreh ¥ qUAIsh Heaq0] RIeEH! qied I TaRMgHT TIeS |

TATEH AAT ARl TSHAT Tehued UGS | TATE [oohae Td &eesas THEH!

TIUCS | TRV SAEE, Y-SUANT, ATEM, FIHTRT T ASHIR, TS e, JaTeR a1 qEsti-h
QlAgTes, Tded qUT FARSH, T aTdreRyl, SToarg 9Nadd e TTd Tehid T SRaHRiT grad
T TEh] A TSHA TIIS | THASH T AR FEhed Tqerd gads | T foreqa

ATSTTRT AT THehT AR TATEE HShA TR TR 9 §IIes |
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TATSH qUT YT TSHTH AT {19 ThEes ST el foshrd adr wad FHwfor fawm,

LR AT AR FHATAT U 31 HhResenT q0d T T Afehie | J2ATgeH a2 FEATenl

HATTeE FTGAT AT FHE THUHS |

ot TN TATg TAT Yo TURRATAGETH] A J6F T HREUH SeAhel T
& U | Tl ARl ATATSF EIHT FAETEE a1 FGRAT TJIGS | ISR aehToT
STER TS I AR ATIGUE TAT TAIAR0T Tleh Tleh g1 9] | Wohld T Toehras T Tt

AR AT T TG AT AR AT I TS T AT TR 3 AT Ieeid TR S |

AI(CTHT 3: FISHT ATIR! AT THATE T TR HIIGUS TAT {SEJeitehTor
. Wi

T - (ST 9o Aleell R0%0 AT | SR TSI AT Fgahar TRUH
Tzt qehwiia T | e @
TR (Probability Map) |z oz ot faforey afreien efit i

- et kSaalill T ThEAT (Solil test) & SEZISED
orde® (Geomorphology) HT T ¥-Y SreHT

- T qE EAT O Micro-tremor test T HET TRTEHT qHTgeh
e e el - T T ARk (wo B, W, ) @
HEATTRE e WRTITe FREeeh TR

- ﬁfd(ligq SUHT Yl
JATEHEE & : USGS,
GEM < UhT¥T TG 1
gRITEd TRl e
(Probabilistic Hazard
Map)

AITEER! LT %o, JeATEERR A

R0, 4o, 900, Y00 FUAT - R T ST 918! e Heh e &

TR Heh TTel grITTad & (catchment area) I YAF TRl TR

- AR 20, R0, Lo, %00, qATESh (Hourly rainfall data)
oo IYAT AT Heh ATGIRl | - High resolution DEM
TTERTE q2T A . e T
IR EN TATSHHT A
= o aeeE Thoheh!

- AFTIfeTe SeRd aAT WRTIYeR AR, ST
T I, AIETRl TFR, & TAT GedTesan
BEAII

- Hech H3{ldehl AKRII

&
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TAEE/ &TEE JATSRR AT
- TorTaT Seell ARRE A - IR YRR, BT, I T d
- giored 3T o0 =R E= - SEAE, AT FERTERN |, ST a1 3T
(TR TR BTUHT B AT Feh RATTEEAIE KA g4,
qUHT STGEE - gttt 7, Himiiersh e a1 eRTaeh
- TR fofve @rereRt oo A fe@RoT |
EREEh! awu
T, e qun s sitherent o sifaes, gwiiwen, st aiew
0T T =HF | TS AT 2 ATHR qIeh SRV ISR AT TEoherd TRUEHT
TEHT AT, TR T AT JETSHAT 13-
TESE qT 31 T Waehl: Feie, TaT, IS, TFKR,
AT STRGHAT 70T YT, S9! 916, SR TR
T AN, T
T TR
afe=H, RIS
e fargeryor
TS |
AT T3 A T&HT WA qAqT TR TSR] ATRT HZAT TR
TETIF T THh! I | GeATSshert a1
sraterd T TR EXEHA] TU TEeh T TR0
T T g Tl Y TR
TTTheh STERAT FR! AT
T, @Y At | fSRa, @Y 9 99R TR ATSTATET ATRT TSR TRTHT
TR A T I AR STareATd FeATSHH T
- U@ T AT, Toegd, @A AT F9R HSiereh! fokqga faawon
I - oHal
- AU AN SFARA T | - TR
WIE 99 - fgior g
- SeTRH TR < & TR0 | - o3y 9
CERL - FIERET THER
HATAT ERICEEIG IRl AR AR WA HEher TR
RIERIIES - TER qeATEEHH A1
(39T, go® |- st aﬁrwgﬁ*mﬁﬁ
WIF, THH, - Y T - TN/ YR / 10T 991 / a9 9 /
ATYTHTA i} WWW qﬂg%‘g:{w .
1) - SHEE (Afee, I e, SR, )
- VAR THIHT Y@ / et qeaen
SHEEAT
e gl 2 FAR: G, T, | SMIRYA ASTTeh] AR HSehaT TLTHT
forT, IR, Rian FeATSHA AT

A SIER : S, o, IR, R, e
(TR, SfoTd, STIEIaTdl, SIS T ST,
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qTHTSTeR T 3 SHT SITRIHE
THE AT M died)

A TFHE & AIER
TRl TR, e Ty

SR AR AT TSehet TRTHT
AT A T

TSI ThTS ST STeTiehl TR, JTaA
GICATOT, ST =%k T qHA, AT qefT
T TTe AT ST

iR e

TS A ATER, AFEHT
N, IATE qNHET0T

TR TSI ATRT HSeheT TRTHT
JATSHAT A1
STfereRIITSIFeh! & TAT T Hrd, s,
ST, TN TAT Fardeh RIS,
G, T JAT ST IR JAT T H
ST I AT

ATAILON =T

ATATEONT G &1 T

SRV ISR AT TSher TRUH
TATSHET AT
TTIART ATATERUN ST & T TR

¢
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qReE &: YT, YharEadl a1 SIS S@msiEl

T, Rl qAT SARGHH A@SIER HE TEAT ThiTeh! AT, Fehidenl HROT
HFE SSiEd a7 i JaieRAT T8 SER ad7 9aT Yareshl I o U 58 | J9dTe a%dl
RO TaH IR AR GRE I Iied™, J&il IFReT AT aojdT, Jarer e
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Velocity) @ 9feIehl RN Y-=1et q7 TR (Ground Movement-Displacement), -3l
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FEehEEen! [9@R0T dTfershl ¥ T fGgUa |
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e e et ST
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ATYRAA GAGTEE: IR SR, Torsfelt g, FTATERONY TAEE : TTRIRATeh Yoelt, TRferd &,
e Tt =i | AN, STastvg, T4 Sifaeh fafaear e |

§&.2.3 YAl S ETSIEm

THeHAdl NI SITEHAT el & TaH  J&Ieedl gideh  &idehl TeE-1 a
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(Peak Ground Acceleration, PGA), STEl! edg 1 T (Flood Depth and Velocity) dT
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=t 3 A1 Gl BRal YRR Hehe el ATheh! HIETHAE SETSUHI S | TehITeh! SIRIH 3HR
T oe TehahT EREEeh! e ad ST Qo AT fGZUHI B |
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§.2.¥ SIEH AQSIEn
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TIRTHT ¢: TR SNTEH AGTSNGETRT T AT T=NT T Fich Tre T [Afegs

Statistical
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( AHP) HEH

Determinsic |G
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TRATeRATIEE, JaTaR quT 94T YaTeeh! 919 WehRleh! SHIH a1 SRTTId &dehl TrRarsiial T4 qetehl
TATTRT (20) AT TETU AIET HEWTRIARIA [AIees Saerad T4 |k | TR qHaeh! QT
A iR T, 3T TaH SIS hATeheaTIeeshl T2 STTEal WU, 379h, gend,
TSI TAT SIS ANTIGR, RIS T2 GHEr!, i, TSt a0 Wiy Jeaaeds L Qe
TN TAT THEHH! TRHT STHEN oF I6® Tad TURRATATGER! U0 FeHTRET quT Te-
TARAR! ATIRAT SGH SATeher qAT SRATUTR ATTRIRAT TG |

AT 20: TR SHEH STSHTATHRT AT TART T+ G et Teiferd Ffees

(Local stories)

o G T AT

(Drawing and
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o YAl AFerE being ranking e AR rankings, transects,

o e ROl dEe | o QIS FoRT ¢« UIE YOS TS ¥ HISRTS |
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© QMY FUEE . TR TS
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wise ranking
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=)
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diagrams (€@
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§.3 AW AT FEHRIAHES [RIEETe TIRgH SHEH @SR AR

TR TaTeraTe foeryor T TR UG SRIH Tl T GE AR [dTeere Tar TR
SIRIH THATATS, FHET Uehlehd U | ATH ATST GHE™ 47 I T80T F9eh! J8-ewdr, TIEe-
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FIYRUTTAT SRGHRT FITRT <A, HEAH JAUT I T A THT T Tl Wehidl SHaH
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TTERE 0: AT S I T TRATEATEER! aiea™

STRIH TGN Y-SUFNT AT TSI ATRT <[ATH TIHT T QU SHeEHT aeTae,
EAYY, FEAWR I FAMGER UeAd Tl w@si@r (SWOC-  Strength, Weakness,
Opportunities and Challenges Analysis) T{T |

%. Gilaeh Y-START &

UfereTiaes, efifer a1 Wikl Hedehl QICEs, AT, S&il, fiefies &, Fues e
ST FRETRI Y-SUART FISHT TO[HIR AR STaER TaH ARl S9HT B 9aaH | Heayul
TITEEh] YR Teehl YLETUTERT ATHT ot &rTehl Waehl SIS, ST, o |reeht Ashams, fmfor
TURR T 2, T Sl AagHes ar] T S 16 |

G, SHUSEATR GG, Sfaehidrsi a1 sl Tafaieeed! e qor PR F5e5e

AHER SHUSEAM g4 AUHE, Tareq deeh adr SNidd T ASHIRR! TR 9 SiaH
TGN Y-START ST THT TR AR AERY ¥ FAEEE (o Hoas | ORI F Tk &
VEEh! SHASEAT AT HaATGEHT g1 Jhec] A Tgehl TiHT &S a%il foehre, Jaremdn o
AT ASHTIHT ATEEE OIS IS | JHHRRUT STTASEATHI, STereh TAT T &rehl Teqor -y
ST EARie Y-STANT ISl aofdT THUES |

AR SRS T Afeh ToT SMh & §oseh TRATTRl STTAM T HHIH =
fasiwr (Markov Chain Analysis) 3T J&IRT T Hieh=s | AT TSR T—RT T ForTaent -STaRTaRI
TATSHHAT AT &l W T Y-START TRATeh] ST TIHT FIeeqyor a7 STHM T Hiohes |
1 ARl TART forgeRt [ ANTEEAT W-SUARTh! TEIUIehT STRT |1 TRUhT U1 | TEeRR
HThTY HiSeToh! WATTERT BTeT WaXeeh! Toaent 912 wisrdT g49eh herae (o) &sreh 3ga T
TIET SATLTHT R Tehl & o T Rt e 7 9fhes |

1. iR TATeR, TAT AT I Frage Tafad JEg

Hifieh QATER T THTSE daT TaH ages St 98& (A6, TSR, Sed, =),
YA TAT TRAHTS, TSIS[el, SrIremerss, TeX, 91 [HETs, STeard, Fetstel - i J—STRTeR
AT He@qUl YRR Toe® | T8 MSUTieTehl/TRATIeTeh &= TR1ear o, TEreadar, gRefreE,
T TR, TR STt qateR qT 9rHToTeh 9l TaH JraeTesehl GHaredd (STATEdl JUe, &,
gohdl, AT TAT S8 ARG, JHeE Ju7 EEmt i, Qs aar s TeaeeTs
HIHTIehd AN, TAT THERER ) TaRoT 1 06s |

H. SIHYU &5 qUT JAER ST REAEe Q95e O 9 Saly

AT (Liquefaction)ahl S ¥ATEAT AU &1, TORIAl S, ORI &5 a90 3=
FIAERINT FIHAT TR &A8e (TSN, AHES o, TReM &, MEs, amiis o=, A
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AT STATER) TTRTEeRT AR HRTHE TAT ATATER0 SGHT SRR &oehl TIHT AT | A Sees T
o T =0T TR 168 | I I9 =0l SHOHEdeh! ST el Grgsiedr =gl
TR A1 TR EHT YA TaXui QT aTarerong St ¥ T4 9 7ed JUeh! 9 &9 seeies
T g |

TEEAT AT FATEEH! a0 Tree Analysis %l ATEAHEMRE T Al | Tree Analysis
(T v) # fafgare 9aa g8, gaa 94, aEK 3 FHesRl JedH adl SEsEl T qins |
TFATNEER! TleaT €T AHeh! THTHHR AN IqeTed AR I TRTATEEeh! U™ i T |
TG AR N 7T, TR [HAROTATS, SR o Aok 1Y FHE BAha U T Al | R
T @I A1 AT Hehes, TN qo7 IR TR TEEe, 39 3 Hames, e &9 e
oo Wueh foeh TATEeE T U IUTEieEd i foatl duR THUEe | A1 [9eR TR E
gt foeror, aifier Tl SHierrhl Uiddees S ALHa UiddeTesdl edr o giens |
ferTaeht forenma TR T IucTedie®h! HeaTeeh TTal fOd T JauTeh ITTeiiehl et TeTen fRId TR
T o ! IREAA HAT T T St © |

(3) F= FHan fgio

el T &Teh! AT SAISTYd Sth &15(h! Te- STl STEehar T STavde 57 | To- &l
ATl R TEhl AHTed HIHTRl STERAT AERONT g9 a9 T8 T (99) afhd Afdehan
TR SHOSEATATS g | 984 &Hal Higd ged, T99 S8R IRafid g7 | Afaad urateeh!
TEART, IATEA T STHNTR] SUGRH a1 AT I ATl Hri-aa-TgRl F4 Ui &l ae- eTqarar
T T GRS W AT TRt ST &Rl I8 &THATHT BT TTees |

QY TEdhl a8 AT HYRT T AFE a1 HUGUSHT THEAAT o4 | §HT SIER
IREHRICTATeR STERHT JTHATART HUHT [T ToehTEeh! ATRT TeherTd ¥ T Tl GER T START
T TS | R Teehl T8 STl ATIeR AN hel TeEield AISdes a9 TR &4 |

- Ifhehel "ied (Graphical model)

- JH-F< (TFA Fagsd) Ared (Uni-constraint model)

- IPAT 5T (IPAT equation)

- IR Fefie Hied (Ecological footprint model)

- Tl faeewor @i (Energy analysis model)

- TEE-TI-HtRar 9ied (Pressure-State-Response model)

SAFE (Sustainable Accommodation through Feedback Evaluation) fafer st{ER
e GHAT FHERoMT AR TRUeE SIeR0 74 |k (T 28) |

- 0 &l aREHT (Delineation of the urban area)

- e T e s &ent Gt (Demarcation of developable and non-

developable area)
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JATER T GreTesent ATRT =g &Rl HeRl (Determination of area for different

infrastructure and facilities)

IUAS ATE &Rl a0 (Calculation of available residential area)
o™ TaTaeR! MR (Determination of the floor Area ratio)
FeA&gHarehl 4R (Calculation of carrying capacity)
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IR ¢: SIEDRA [ SRl T S8 e

¢.% CHFE [ e

AT STl e HATel JaHH a2 (Existing stage) ST WITSTHT U T3l 3esd
@A (Desired stage) W oS | SNTEH TGN J-START ATSHT TIHT & TR=E o AT Uie=
TRURT Y TUT ATEER] [T STLYRAT SIERICH (b EHI, AT TUT IoIIE T
THUES | TG0 SrEelel et 2P, ded quT ISTIe€ ad el 9 TSUTiershT/ W RUTTeTehTeh!
forepmar faumt T Seareiiet g+ gHiera e | foshraeht SfShior e THERoT Tiieeheh! STaATHT IR
i ¥ Sl © °9 9 U | ey o e, dea qu IsweE & A
TRIFRATATETRT RIS AT R TS |

¢.] g g

faerra =® um e et S SHEaE e ut T 3ol Jiedel e MR s,
ISTEIUTHT ATRT TISHAT g, T, i & SRR T TS |

¢.3 I Fuie
A& TTHRT SATRT ST ehTeenT WIve JRETHesrs ORI Ia8d HeR THUEs |
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UiEE ;SN FRAGRIE W-SUART AT a9

SR Y-S0 IREEeh! ARTHGIMHT Y-SUaRT H=ad giHfienl Sgod q@&ad |94

TE, HERTE T HATar SHRIH TG Y-3TIN AT oA e |

TE RO IS & AR TR TNUFR] TEUhIa SEH, TRess \9 S8R A= e
AT T TTEATEE, UNEE ¢ AT MERoT TRUaRT STl G ePehor, T qu7 3539 3TeY
SEH FraEeiel Y-STANT ASHT Tl TS | fHfvm gergsent [aeeror TR SiaH gwaeqwid -
SYINT IS AT T T U1 = ¢ A7 feguent B |

| - SR TR o R | | e ST A I TR SRAL
[ AT I TATATT T gt TeRIT WHLE A7, Y-S S,
o S—— — | ATAER 3TE, FE

e Sy f\“q‘fa‘;

Markov Chain
Analysis, Monte Carlo
AHP, TOPSIS 797 &1 2 .
= i (MCDM)ﬁf;g Simulation TIT 3=
| - S s sm:;nq@qaw

W2 quT &g areres

| T B - S e, i,

) i T o, Prmmaeh

o ot o

AR | ST 3t WA
ST e - e P

= ¢: e TR -STIRT AT THT TFT
ST GEARie Y-STANT ISTHT AoHTeR W9d T8 HHaR gie |
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R.Q SHETE I TRIT

e S, SHaSe Jiae, Tedevl, JEraNs, SR 9re a1 e e &l
ARHT SIS Jie TV THIES | SHASE Jhs U890 Tl aa Ifeaad [afeeh JmT =
Tl |

Pe= Po (1+ 1)t

>

SR

P, = YR auel SHag@Am (Population of the base year)

P, = i qHIAHT F<IAHT gideh sag@Am (Population after t years)

r = SMEgE diga (Population growth rate)

.} Y-SUGNT &Rl AR SUIRHAT AT

TEIHIAIA SIRIHD! ST, Tl Y-STANT &5 JUT T TR TaATh] STERAT Y-
IYIN IUGHAT & HERuTRERT SivE  smreEenl dewm THues | i @ 9-39am
EAHTATHT TN AATHEE Fleoh-Tleh g1 FaasH | Y-STINT FHIATEedl J00% THISH TR0 Y-ITIANT
SATER AT T SAATHEER! T THIGS | STTATHEER! Tiga T TATATSIchd STeXiehl T
(Analytical Hierarchy Process, AHP) a1 &= faf&ig® VIKOR, Best-worst multi-criteria
decision making method (BWM), PROMETHEE, TOPSIS, MACBETH (Measuring
attractiveness a categorical based evaluation technique) AThd Y-START ITGHAT &3

ferteor 74 afthes | At FafeeRr s Giem SR a2 o1 s

R.3 WITEHT § TR Y-SUART YR &g

QIR TEHT Y-SURT UREc-ehl Fghd a1 Wehid T &5 Y-SUANT 1adie, Hifdeh &q,
O 3Ry, I aiy ¥ FwAAEN Mo 3 WEgHesdrs gqEsl T AR o
TATATSRE a1 31 SUgeh [a1e STIA15 AT g Tl Y-STai IRadel e Tues |
ThT TR & SR aEfiendy] SgER 3l S SEH &g Seigenl €91 @R T{ues |
oo @t sreiees o & A1 fegwh 9

TR o TATITEH &l JATRAT e (Business as usual scenario) ¥ Faf=a aiesd
(Controlled scenario) T & UREYTHT ATHRHAT [ALATIT T |k | AATRATT TNELIT BTeTehl
e T Uy STHR Wi T g 9eh el [oehTaeh! Jaiehl TN S@RSS | FHeHT AT J-IqI0T
qTEdeRT ATRT FETRIAT T ShReha UiedT T 94 e Ui HTIEUE, YesTeh, Wbl &ie® qHTe
TR T | A= aREwH T ATIEue, YeadTs, Uehid e oRTadaeh! 3T SAWEE GHIaS TR/
fereeryror T |
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R.Y  SH TR Y-STANT & Feiwor

Y-START &R ITFHAT, SHHSEAT Jre. &I T HATHT g TR Y-STANT IREa-ers
TR TY; R qeeh! SreiehTel farshTd 2f¥entor, i, U9 a1 Faaraeiiesars Aea-or Te; M,
FTeh, JAdh TR FEee AT WHITdS gk, 7ol FNER ATCals THd S-HT T&@ e a1
ST ASTATAGER] IRHRHT SR e Y-SUanT &3 LR 106 |

I-STANT & HEROT &1 Y-STIANTHRT TTeTd AISAGEHE SAThHAT &5HT Tl IUTH 5§+ Alehl
TAle THT THUES | Y-SR Higd (Land use models) &€ ¥ TR & |

e Tchd] hi~sd AT Yehisd Higd (Mono-centric or concentric model)

o ST HISA (Sectoral model)
o g (-AMWeh, -Foredl HISH Multi-nuclei model)
o Trfwie (TfSQ) AISA (Hybrid model)

Y-ITANT &5 R0 -ITINT FEHmEedl R09% TN & AT QiR FIER, AT SATawdehdl,
Y-START & TR, Y-STANT & YR, ATIGUE T EAFA SR TS | TeR! g [oaroT ST
¢ 1 figuan!l © | 99 AN SRgHeR! 2P Y-STAN &3 LR el oeR JArequy 99 [wgs
T I TNUHI B |

Q. Y & : FY & RO TERITS T & i wR ST TRAT 998 HE g gad |
IETEROTRT AT TRl STHHeh AT &7 AT qoAT el iy ST =i Tawde
TATIREE STEl: Fall, FY TS, e ASHT G9d J1Sg T6 | Sgyehlaehl feamee 5=
ST Teoh! &5 THA FHY H T Fiohes |

R, STETHN & SaTE & e e o gfs s (e, i T I el e es)
IqAH] GATHR, STTE, 3T TAfafe T 31 glagesars 98d FeR THIes | AT asiH
TET ST ST AT =AMie SR Hifh JaieRes, SHageThl T&qul, Sitehrdrsi-eh!
HITEER! ITAIAT T T Y-IYANT &AEER! SARETILATS Ui foaR T | IR ufea
TRUH AT I SRGH & A & 15 FUEd THUes | Al = SHRHAT Wehl a&it
S IS | S SEH G aE &5 MR $eahl a1 el a1, Tt FHHtoers
TEIed T4 U8 | GIErd ST FHioret i 49 Maees ] 19 | Heam q21 <= Siied
VT &5 STHSEAT] NI IR STewdeh o STTaTd &15(h! ATRT qieall HTeifHendT faqae |

3. AN & AGEIIE &5 T qAT SAATE &l ATk guee | AqIereh! Sedl I
TEHT AT TAT FTENIF &€ HIHT TG ITART Aol B, TRROT F47 &3 FeIior 1at
Tl FUATS TR UGS | AT To[HT a1 HadTeh &Rl AT ATTeIH TATTREE ST&d UIehg

FEITeh, TSl I, @HUH], AR 99K, T gl A g9 AHad Samasiad e
FATS i e THues |
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SNt & fienfies & Sifect uf st Wt 2Tet g | Sienfier & ufv 3 frfement ze,
AT AT AT IANT FAeATs, [oeR TR SR &5 T U6 | AT AT Tal IJAXT &Il
AT FETaeTs AR TR qaTeR foeResr Sie fGqus | 3= S| HUeT &= Sienteh
SFAEEATS 9T TS | I SAH ST Sared i aeescrs aferl SHrs+ T 73t f=mfor
T FEEiEd T |

GH AT ST &3: AT AT TTET I@-, TRNEE, TAT ISR AT Mg JaIaRes
STE TSR], WA TR SATATEsR AT A3 U8 | S SIH 8 09 9Ty SRied
&3 VR T US®, AU SEHATS, HEFTSR TR @IS &5ehl I T4 AT 9113 168 |

HiEhicreh AT QR He@eh! &l: Hihiieh a2 RNk el AT AT aofHT TaT e
&S] YTERTdeh TR0 FFRII 3 3Mdeh Jigwn sie W wiesh &eht a1 o T+
5T Afed TATF JATINEE (S Bled, gee) T 18 osgus |

T, T, el ¥ AR &5 99 &5 A4, e, @), a1 9ed, A GHaeg I STHen
T a1 THHER S Wl & HAATs, A, @, drd 3 FEER e gHed 9GS | AT
TSIAT TTET TRV, TR T ITFNTHT SIE TG 1wk JaiaResen! (e Tues |

I &5 P e fimicrsh & o &5 a1 SRa & foRdRen! ST SRehRet ST TR dehen!
& THAATS A&l T FIATT THICS | AT T[T a1 TREJ0T, eI T STIRTHT
SiTE TEUR e aiaReseh! e Tues |

HIASTh SUARTRT &F: Thel, holsl, T, UTeh, SeM, AN Rl o, e
T SiTerer ST, GReAT bt TaTe s, TaTe =iehl, ST a1 Arqaiie: STRaarel e
QeF 9O, EIR, @I, fOEa Jur IS g A SR Yo SR wEed,
TG 9o, TR, J5I9H, a1 SRE0 8 qAT 1 qasii-eh SUARTHR AR 0T
TRURT B, TE, UIST, el Sl T 99T O T Seehl STEE Wehl &FelTs Arasiieh
STANT TAT GATESR! FIHT FRLT IS | SRR T SIS HIUT & SHASEATR i
T foe gfg s sgEr i 1 e 1w |

STERFHAT FTAR ANMCRTHT T & SATALAH FATIR ANRTHR 3T & WA A Il ed
F A Y-STRT &I U4 R AT TR Y-S & oo T STATavad S RIUH
TS Ui ST THUCS | ST&d THIST WehReRl ST Teehl & | THIS & WAl gt GaeT
FEN A7 IR &, WA T TSN SAEEH] STATEd I HadIeh & Teh STOHAT T
TIERT THHT WS Ueh STehiale GedTS Tareh ST WWehl &aelTs folg e | I & I it
T TSR EAATS, HIAHA T TIISTHRT ATRT 7 AN G |

Q.4 THIFA Y-SUANT, T foehr, araraer, fug eI Uad JaiER A

fmior
SR T8 Y-SR Hifd qoT Y-SURRT 3R] aRTeRLoTeRl STERAT UTfeTeRlel . qRaame

(FEIT Y0 ) T AT &k Y-STANT &=eh! Tehiehd Y-ITIANT AT FHTOT THUCS | SR &rsfeh
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gHRHT ST Tehieol (Land Pooling) Gfed Tehisha a%il foeht® ASHT G8HA 0T UGS | B8
SFHT AT T GATIR TAT ATATER0T ZEITI ISt T8 FHIEY UGS | SHRIH Siae-eiedrers
AT ART A, TR AT T ATHISR qoT SR Aeqaedeh T SHIRd. ARG, THareh
SR, SR, ITeEeh] GREUETS Ry S-HT T8 I&T ASHIeEArs e Wigsd a9 T
TSR] SN ATl TGRS TIee | TEHRT ATRT AR HAferehol, TTTeieh, aTaresor qeT

(o} (o] c__C
SRTAYTSTHT ASJHT TS |

TG {99 (Analytical Hierarchy Process Treeiooletes STehm W) 1 TN T 9-
SUART AT T[T T Glehes | AHP et Sueiss Ge&aTeeh qeaTgehenl |1, TwerTa a1 SAhu<s
HAEETS, IO JEATHE AT Tl A1 AETHEE el SAREw SIS Jerehl e
TR (HETROmT 7ed YRIee® | R deahl Y-STANT A1 HHioreT agiehia Sifeahl Wk
eI AT fereeryoreRt @it AHP SWRI<h fafeehl €0 fo aiehs |

TTH ATISTEEeh! STTEMTHT FTSTTeh! MR fHevor, GRIaET, arareioid, ArHTees, Tei-ideh
YUTAEEhT TSI T SUWH [eheues Aedde 39 foshed S-le aun WanT 4 Hof form gee |
HHETIHT TRl T, AR I SHRIH TRl e At oeagsel MUhaiesdls qeheiTd SO
TH foheaseHed ITH AT BHe T R0 T Fed TRss | QHr=adl IE1 STawiTl dF faewheass

TG T |k, ST (UTehaieect ST STTAeehal, Jid ¥ ST SHITSMHER] [eheda® As gaFe |

R.& TEATIA Y-SYART ASHIA WITHHT TG &l SA@TSHEn a7 Wiehrd efierehl
oo

TEAITI SRIH FE-eie Y-STANT ATSTHTeRl AR FHEIET 9 3 JeT [Taheaes ques | @
3 g2 fheugensy 1 [ehcumn qav=r w9 & SRS, 9l faeheushl Y-SU=mT Asteh! AT
TN &7 Tlhe | Y-START ATl HITHT T &iien! TSl o Wiehrl &iieh! oReTaurht
AR ek T9Y 'R o @ A1 fegus = |
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* URY ogar 3 aoferd uet
* Sefary FeAradicre asTIan

D
SIS SMENRT [QADTAD! ooy
umicuc el CITIES

» support@tomorrowscities.org
* www.tomorrowscities.org

= 2 IRt e FeEaier 9-STERT AR HITw T TS da &idshl aarsiar qur
e Sifgaen! g fafe

R\ W fwfur qer Wik qatear faior s Jruges

QI TEHT SIH qHaARie Y-SR &3 FiehTuTeh! STERAT 5% J-STINT &Tehl AT
I, 3 QATIR T e qAT Il 9o A1 T2t [oga ATIeue JaR THUes | Araeve i
T 9T TRRRETE Wi T [erd, TRt AT JAT Hae HHi0 SR ey HHior Araeue
209 FH UEHH ATEA TIIS | AIIGUSH AT TeH! B TShehl ATUFR &, TSF [hArare
BT Ye=ATh, Haeh! 3aTs, Gl BIg] U+ &5 ATeenl JIHl JHd T Gl I+ | JTareso]
Tl HIIEUE JIR Tl ST GEhRaTe Wihd aTdTaRuEa I e ITEars THd SMeR
FART U | HIYSUE THeROT &l STuTEar qUeR, STIRh, Yohdl, Higell H3l, STeTaierRl qdl Sy
ARTREREEh! TgaamTs, G2 THIes |

T AhRATE Wihd a&il o™, Wad FHf Jo7 e A AIGUE Q00 FIER HU
THUR T 3IIGS | T Y-START &5HT o FEll FATRATIGEATS AIETe T, FEels MedreH
T T HEETE A T 9ol I ool gues | IaTevTenl i SATardd &=l el UM @i
Tirae TR X Fe [UEm STl |l B SEFT AT T H ZPhIvEe WG e 9
oo wiF 9 afrs, W T8 ol STRT 99 SiEiReh e RO T e 0 679 |

qidTes T aieR (Incentive mechanism) I ¥ 3@ IS (TTTR ¢3) |
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TMTHT 3: TAHT Wl et UiedTe arerres (INCENTIVE MECHANIMS)
I WIS (Incentive Afva fafrr = R, Yo L YTHe® (Taxes, Fees

Strategies) (Innovative Fianancing and Levies)

Mechanisms)

YR @@ (Structural iR 0T HRIHH F@E (Taxes)
Incentives) (Revolving Loan - U Fe® (Occupancy
- ga T e ahRaTes Programs) Taxes)

(Expedited Building - &1eH FR (Carbon Tax)

Permitting Processes)
- B@/391E a9 (Density/ e (Fees)

Height Bonuses) - 9919 ek (Impact Fees)

- QAT SUATTAT Yok

faia Wi (Financial (Public Utility Fees)
Incentives) - GuR A9i/YeF (Betterment
- T shieee® / Gee® (Tax Levies)

Credits/ Abatements)
- 3[oh Ferdl / B2 (Fee

Reductions/ Waivers)
- 31Ja (Grants)
g MiETes (Other
Incentives)
- TIfateeR erar (Technical

Assistance)
- HTh{eS el (Marketing

Assistance)

rd: ...

ST rEeie Y-SUART AR EPFR a&i o, wad o o el Js
HIUEUE, Q09 HTS VA TEHT SIFe {0 [HOaes g 9 A1 U o |
R.¢ STH TR Y-STINT JISTTeR! WHHi

ST TEh! SIH FHEANd Y-SR AT, Y-STIRT U 09§ I THT R FTHISH
TR Y-STANT IRESE Wiehd IS |

L'4



T qEahT AT ST FFagRiTe ST FSHT FHrictar

TTERE Lo: TEH FRGRIE J-STFNT iSR! HATaa-

R0.8 SRR TGN W-STANT ISRl AT FAHH

T ded S| FreTeie Y-IUIRT ISHT Frii-aa—e a1l foga aaamaty afedan!
TSI TR ShI-IsRH TTHTOT T SIS Graeiel Y-SUART HEaa qreh! RIBTEHT TR JEahl
JUTETE Whd THIeS | T FEeeie J-STRT JioHT wEAT=a" wRsH aior 787 TemE=
AT GRS qaRel RIHFaTEeR T Yed THd H1Ee T4 HHio THues | | faeme i
oy, FIgeEah! [T, ATavae TRETS quT STeT 3TEHhS BehTSahl MhNTd hEeers T
TR T T 3RS Feieg es |

R0.] SRIH TR H-STANT JisTHTehl TR TER

TR g, ST AN 73, TSI gaf qUT 31T GUFRATAT S o319k =1 FHiashd G-
TGS | TR TEReRT GO T HIEATes (Siae qed ad1 RAE 99 §9es | Sl aun
TSR TGHT SHTEGHAT @Rl AN JAT FHedATs AR qo1 AR T{0es | J-39arT
ATSTTERT ATHT T FIAThH TR T3 T qeel ST &TTHT STHehTIHeTh [RIET T S=Teh
THRIEE TR TS |

DI Tl Y-STANT ISR Hieterid AT ATSHT SN, e JIHEAT T G TR
THAA™, el O™ e, Uew WaER, SNoen guaa g, Seon [Ra aemag quon amdq

FRTATATS, ITASH TRIZ ST ATHTZSHT T Tohd |

90.3 SUIH TRETINA W-SUANT ISRl FIRIFHEE SIUhel, Sardeh adl S
ST TATATEIHLOT

ST FHEEARN Y-STANT AISHT HREdTH AN R Tacl ol 6o 88 94 ™
qiasal aiedel I T8 U SITEH =T G HaITI-Hl AN HEAraaT HEAsHl TR
THIES | 9 FEANHR WE TGHT §&T MATHRAT SF6E, JHH qHAT &8oes, WHITE Tiarees
T Tt et foramd aftTitrd TRent g9 | aeRt a1 (i2a & dreht a9d, aoie, ¥ gahes
YR T SRR, dofe, T1eH, RN T PEATRl T THUes | R agel ais JsHTeTs
AT FRAISHT AIEAHATE AR] TS |

ST O ASHIEE TAT HEAHTA SATaTEH ASTIE AT TaT TeherTd it T
(Logical framework analysis/LFA) T S(TeMid 95 (AT %) THIGS |
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AT ¥ TR AT 9&id (LFA) @l T

ST A

LRETS

ERTEHT SUREE

N geeE

[EEPURRGEIFE

TRATIEE

TR w: SRR LAIHROT TAT ST FRGISHIHR AT TqE Brarrary g vay fB&fe qen

qHAT
_—— o Ry ar s Rt
g FERATE AT | » SGH ATHOTRT AR o6 T | © THITAATS STRIH, AR, FeT FHHATT
TS ATRT T B SAhare U e T TAT TR FqId T
A AT T, SR TS,
TARA T TR AR T I | g1 o™ & uiea ™ ar
SR RIS |
R | fo=gd s | o TS (Sectoral) FUET A | o Y-SUANT ST UhIIEE o AT | JATHR
gfoee T T | sEe feeerr TR B 9 fereermor T, forepra s
o iR ATeeR WHT HIEl | « GUhRATTeEaT STkl T,
S 1t o iferer qateR, e, fora, e,
e q1—\.’:“|¢|l‘|°h| lenl dHA ddiX A= sl WW%W
HUH Tiedsh! Y-STINTHR! TR
« T TS TR BEICNA
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£ EEEIRIERI
* AIGUE HaA Hfedl Higden! =t
AN TLEHE TR ESIREMERICIEIE R R R
RrER |iedsh! wEAraa
RISEIl
3 ST T faag S =R 3 T TR T U1 g | FradTiers
TRt SR TS e NUHT TTATTRIFTUTRT STETHT e
[RERUEIE] 3 U TIIeent TR o9 7 | EoRIER
¥ | EId SHE AT | o AEROT, qAATNERT A o forTaeRT forageRT SreTeE ! I
ESCATEI Fore T fHeRer W HATERHT A2ATS S TAToT T, TEH! Tole
[BERURIC ELPURIEE CEAREI] o TAFTROT T TAITIAT TG &
EZRElIEER REECEIRS TS AT TS, Tawerwor T yan, | FaRe
[ELRURR:ENC IR C IR RE R E LR R I E N * URRFA TFERON FI€Y fowaia | Qi
1T AT FST | WU, Toteen! [T e T8l u=
gt dored |+ TomRa [T SR R, TEaA qAT
INARATE TG Smae I fagers e &
SIFTITRT AR Rl |
& | TR SSte qUT | o Y, Rie, @ TEdE | o SREH, AT, Eaant ad .
FTIHH AT T | TSI ST AR T | SHaIIHaR gt SN
AR e e | o/ AT A S |
TR S HTEAHAAT STEH ™ iy v
AT, JETAR ql e
ThH HA Geldhl F I |
& | FREUMRERER | o SRICRRETE SIS, o UM UL T TR T4 A a0 =
ST THAMT | TR, JEaand qd FHRIFHAAT [Ta (Sectoral) TR
U9 T, GEERE | HEeITIHER Wihd W TS TAT FRIEHH FETEIT TR
e &, et forug q Sterargt 9eF - '
o GUETE SRIH, TR, ST, =TT, Jaaart a =
THTARI AT TR IR [T THe | e T
T 9 99d GaTs @ik | » G Hesdesa SigH,
W TERR0T, EET AT
IR & AASHEE
AT WY THCH Tk T,
TR THUERT TSI
FEIrRATT T TeATSHD! SR
GUTAT TS, JaeT TS |
© | Ulehehd ISt TAT | » FiY, TRIeqT, TTRT TETHR] | o 31 S STEGH Y-START &= S
FTIRH TOMT I | [T SERAT ST, ST TRl GEREATE SITEH SN
AT, TETA T SRR, QAT qe -
IR I E LRI SARITIAAR AR T AR 7
ToreeTeoT T8 AR SRRIsRHHAT IELRUGRIEINREERRU NI E| ] e
ST IR, Jaaard qor | =Ieh S T |
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R0.¥ FHITEIH ATRT WHITIh STHUEE

ST rEAeie Y-START AT qha a1 IS $9HT FHEATEaT T I el ISR
TTTRaRoT, ST TiE, ATATaR0T q Sie Afeeruent TReqor, TeeT GRaqur 31 ToesaTs qHIy
TR ffae FRIFAeE TEH IS | Wi qaremeh! o, aTameyl SaeiTd-, i o,
AT Torehr UaH Foriia forsheeRt JISTT quT FRRHEEHT STEH Graeieldel qaesdls qaeas
IS |

JSTEOTRT ATRT ATfereht 96 AT {Si9d TeherT WHITdE SUFUEE [GgUR T | O WHIas

STFEE HThd i SGH FHEEwia J-STAN ASHATE 9 $GHT HRATEIT T s |

TR &: NG TR Y-START AT HRGITR AT Fal STRUGE

[ERIECACRERUE AT T SRS | ZIERS IThes ST S e
SEETUIIS

SEU
T AT a4 Fa ST T TR S T ferRetrs Afard | et fohr giared st
Fr T waeue (Land and Property |TTRUI fesme ELRERIREl
(Building Bylaws) T Acquisition ) (Property (Riverbank
EEEREILISIC Specific greenery creation
(Building Code) Design) or restoration )
o REiTthe ATIETe ToehTe TR TEAaRoT | & oy deeqor & AR (Toasaisr/
(Retrofit Standards) |(Transfer of (Area wise hard |¥d) Wed T gaE

Control regulation)

Development protection ) Dune (Riverbank/
Rights) levee) Building and
Rehabilitation)
Sllict Rt R EETIS TREUT HES (0] &t =T sty e AT Ty
(Conservation (Flood Control |(Natural soil
Easement) Levee) nourishment)
faToT ATIRvE steATeR foR =9 (River TTieh! YA AT | T BTaThl [aess
(Stand alone Easement) q@ia (Landslide | (Natural
Ordinances ) protection, Windbreaks)
retaining walls)
Torprar FRr=roT el FRTiVe FERTEER! SATERAT
fmm (Development |FH0T ATqe0e Jesrh
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e SuewuEs TRETRET T SURURE | SRIRARE STHRTUREE Pl T
TS
(Setback for Fault

Lines)
[ERLEICRIEIER ] RIEEIEER IELIEAREIT]
(Subdivision (Critical and public
Regulations) facilities policies)
X TFH forie A LERRIREI

(Taxation and Fiscal |(Information

Policy) Dissemination)

R0.4 FRTEITHT TEfeId 3 WHITAH IYFUEE

ST Wehidul (Land Pooling): ST STEHRUI, SEaTs STt JHGHMEINH I S |
I TrhTEeR! AT QUSRI HUET - HITATS USe &5HT THRISH T4 T T8 &ells SR Sea T
Tied A T ASTES TIAT foshd T Ear UTH T afgels STeiers fhdl T TS | J9H
ATERIEOT TR SR Shel qRT JHEIAAT Hifosh garemR Fuiore e foemers, TRt wom i
T UTeh qAT 37 Grstieh Ha AT AR GedsUHl 570 |

ST UERIRROTHT ST ATSURUT TG, 9% Tl TR & foset sRemwmenl e
SETEATEEh! STHTHT Shel T AN REH TS | TH STaTeies TehieoT TRTH Gru] SETeTs
U3 AT EHT TR0 TR AR, T, forthiF, GATe 3Mie graemeset Hufor mies |
TETYR e i T JuuT SR iR T gedrzus (g S (Sales Plot) fasht
T | STEATEEe TeiTel iR T STET ATHT SR aeaTdT {9 A aedes UTH T |

R s @ (Guided Land Development): JaTeR WOTcieR! HILHETE AT
ST WRd SR Y-SUANT & GRTRl el HEEET quT el @iiEd Wehl @ueliehd SIeTeTs
Tehlehd FUT=AROTRT AR ARTGEH I+ i Faede f&fe 81| R s e #wrie qarear
TorenTae! TToEY ERa dceal TEAVMT a1 s | MR ST e Frishd Ry T awiieed!
ToreRTE S Heheh! X e WIS § SFGEHT dTererel dIel M I 731 d1el @ied Yaerd T FIHH
Bl | T9 FREHHT ST ATSUROT T T ST TehIeh0T e | ST T SRS GEHHT STarehl TRl
AT ST a7 B T Uhls ST gl el el T e |

T8 T | g (Site and Services): THHT AT - AT STIhT ST H3MTeT fog AFET™
T ATGTRUT TS | ATSUTTT TRATS ST AT TR STHRFT AR, T, Sfelhid,
I, Al 9R e FEi T e aedes My geaar FiEgm i s @
UTEshes foehl foraror s |
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W AR (House Pooling): TR AR faie Aurere Tat SEeROM &1 A T T=er
TSGR B | B SATGURUN ] Weieh! HHITIT NEATS SIS FIHT [F9SH T 8T | ST
TR ST UfeeIarg HATRId BREEa! AEUR T ArsTas €9d1 IA: FHfor 1fes | 3@
FTEROT QAT Sl TAT SO HATGEh! AT FHITTeR] IR ATHATT STl €A
IY-FIHTS W g |

&a 3a (Green Roof): &% &= Urban heat island effect ITd WEeah! IaT gRa Sdt &)
TEHM e & 9ae® | TRa Sashl AT 312 SXh! SAAT aeaTehl SRaTel e T &l |
ST ST AT AR ST waterproofing T8, STel Herleehl SqawT, BT JUMel
SR @Rl (T T BET) I IUGh §oH | STa = 91 A9s gl a9
YT BRA B TS oA TRJIes |

e =g (Septic Tank): A AT TR TSIAT 3/ FRUTIreR wa faior srgafa o=
1 F AT IS TS DA | TPh SATShehl J[ATH THAT ¥ Ffoih 4. T U | EREAA
HTUF =ATEH T QIR SATSHH Gergs TN Wit TS T4 T TRUTCIR daqsq

A T AT AR TeH TS |
S PIRR HGRATIA: STk RERATS =R {93 SFaied T T I3/ TRYTelehll SAdeh dTaeheh! HIeR

A TEehel T FaeT TIES |

TR T Eher: T HA-THT FuTaeh! T HZohel TUIEIeTs STeH 7+ Hiedre fad, 8% amel
FEAHT 000 o7 T AT AT & Fforh T Rl TSl RaTS U2 a1 g SH1sH, TS/ TRttt
o T Srafa IR T ge a1 e uie fHhat R e i saen s |

G TRl TRIRT: IR dget Wa (i srafd et ge AR an e ufe fthat R an o 34

o c__C
frehedgRl TIcTeH for Faell THIeS |

Ui qreeie Waq f&steA (Passive Building Design): =R Wa= a7 sigAfd o foF
FME F WA ST &t Ui qreeie aTe TaTH & Gl g T8 | ST&d Hawah!
(AMTSE, Wa AToT GrEmie T, e 3 Afeawment o) onfe | i/ Rurfersra
&1 YL Fied e TRuet qaqers Tdme o =ae THues |

T Fmfor arEfist TN (Sustainable Building Materials): Fad I@SHATS AT T
AR IHTEAHT T 311 @ g 52T STET GTHEIGRT FET hH 311 @9d g (carbon footprint
FY WU AT qEEiEE S Shishe gl s, Cement Stabilized Earthen Block
e TANTATS TS T |

T qEi: TR GShe® (WY e Toell arel T Hiel I dTel) Sl SSHT 32T, §FT, Thige,
A ATCHT BH= IEaT TR TR q@ie o @i Tee el sieerad JemT ¢.3 e
AT TR T TN AT AR ThAT TEIT 0. & THeR 3Tl STl (93 SR TR FHior 7T @il
TEH T IS | TR AN 0.& FeX AT 37l Sell Tt HHiT Wi oM =me-el Seo
@il structural design THA FHAGH 1Y L1 TR Fiehd TRICT /1 FHATOT T {37 e
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o O

UGS | TREHR] TAT FerTicreh (Hehrrel GRaTTeh! FRT ¢.3 FHe Wl el TTRIsh! T et ]
I 9o Te TR T |fgd denl structural design guq e Iy 99 IR

@i HHET T Wil o aer THues |

Q0. & SRIH TGN W-STANT ISTTeh! JTHA, TRISHA TAT FATATRIHOT

I el Hg dTfelehl Higdehl SHA I JeaTgdd ASHl TaR T Y-SR I
FREETR AT W ST THICS | RIHE deal, gReh, e T Qe S99
STTEHHT Tehl AN TAT FHEeh! AU IR FTHT ToT JeaTgen TUes |

A FaEiea SHukaHees, Wivg [um, omen, SwmEn ¥ UERE THE a6
TUFHRATATEELT TRIHLT T FATTIART ST T TAEA TIGS | TWREHT TAT S e
Y-SUART FHATIIT HHTTR] AHEHET J-START ASHIATS THI-HHIA] STEmaieed TIes | TaF &
JYAT TRUTAR Wihd Y-SUANT AR HEATETS THIe T STEImaieeh THues | I8 awaw=i
TR, FHIET TAT TH-Ieh! HIH T (AR, e AT qoT 9o AT S SR =i
HIYEUS 30193 TEehIeT TIeh! SR sl et AT q&T 9o HHior fSrmman et TS uee |
Rreen a9<a Il ST &Rl I aeaedl qeiield Y-STaNT ANl HEaa- qo
THTTRTRATR JeaTgeh T RAE Gears gguIes T{wes |

R0.\9 FHAT ATWIF&

TTSUTTeRT T RIS TSI Taf-Ed HeTIaT a1 IMETHT SAvIheh! SR Yugis
ITh STAURRATS STREH GHREARe Y-SUART AT AR AR dTfelsh g\ H Ieeiiad e
wifateres aiferd, foug SEemus aur SiaH A0 gt amar Aivghy THues | Siias
TRIEALN -STIRT AISHT FATSEl Al FHHANIGER! TAS FEHIRIAT B T | a9 A FHARICEH!
AR QT THITSTHERT TTMCTH TAT 3= AT TRl FRIHHEE T THICS | ATAHERT FEFHEE
fafoe =RorT St o S I ORRl QU T SiTEeh R a1 dicd Tards HeTEre

T T A |

AR Q0: SRIH TR 9-STANT AT FRA-AI-THT AR SAFh AAEF AAHEE

#.9. LA Faty
¢ | GIS and Remote Sensing 3 3@ ¥ Al
R | Hazard, Vulnerability and Risk Assessment and Mapping -at ER-Tc ]
Partpicipantory/community level/field level
3 | SR TREie Y-SUNT AT G qUT FRiade g qierm 3 3 ¥ B
¥ | W i ATaee AT T Rt g attem R 2@ 3 B
& | Y-START AT AT W HHT0T Gieal SR TTH drferd R 3 B
& | P GHRAR, THSH Tgohe, [Ieelvor, FEAT Tiare Fel arfer™ 3 ey '
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90.¢ ATATSF YENEA, STEES® B

TIFT TEeh! THTS TTSYTIoTehT/TRATTRT 95 quT SEaH reeie Y-SR i
afferent R Y-3u= Fistrers Hida grematem sremafes qun gimmse THues |

T & TUA] TRUTh Qihd Y-START ArSHIeh HLATES THIET TR SEmaiee: Taq
TIATSH TG | AT, THIET TUT TH-geh! hIH Tl (G, T AIsHT adT waq FHafor g
AR AT AIIEUES 2003 TWahl s e AT JAT 9o Fufor Hraeue e THues |
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SRR

AT §1 FHAT ARGH TrAGAI q-3TART AT — feorerar-wr=ht

e
gieae 2:‘1‘8‘3@
2.8 U=

9.] TR 3599

9.3 STRIH HHIEANEA Y—START AT SR
. TS TR e
IR R: HISET T a7 SHIgH ATIREE
2.8 HiSET IRt 41 T ATATEE
R.3 R TEHT ST TR H-START ST TS[HT THeRT ATH ST
AT qAT AT FRAT
R.3 Foemm iesiTel s
IR 3: EH RGN Y-STIRT ATl @

3.9 HUeRTeh =T ¥ A=

3.] A FRERIE Y-STANT AT GoHT qAT FHATEA-ER T RIS
TIET ¥ S TR 9-START ISR AT SN ST

¥.% Y-STFNT IRUg

%3 M-IUART FRFGIT G TS

%.3 Y-STANT TSHT T FHATITHT T FGH eWEIT g Heh MG/ HERIETRE
IR W qeEE gge < R
UREDT &: TR, FheTaAal qAT SR Aarsiar

§.9. S foretsor

&.2.2 Uh[9 @ISl

&.%.% HEAT A9rsTEl

§.2.3 IhaIqddl AESIEl
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§.2.% STEH TS

§.2.4 TEURIURT STEH TAT &fdehl Tamsiat

§.% GEHIRIAMHETS S qUT &iiehl sr@msian

§.3 SFIeh QT GEHTRIAT [HIEETE TaR SGH @Tsia@reh] THRESH
DT \9: AT T AT T TRATEATEEh! qieam
IR=T ¢: R (SR ¥ T e feior

¢.8 SIEERIET Toehte SRl

¢.R e YR

¢.3 I THgRo
TIERT Q: SRH e -STAT AISHT aofHT

Q.8 SMUSEAT Jig AT

R.% Y-SYANT &Rl ATRT ITIHAT ALAT

Q.3 Wiy g TR Y-SUAT uied e

Q.Y SITEH TGN Y-SUART & e

Q.4 Tehlhd Y-IUANT, TKIT foehTd, ATATERel a1 foug e+ ¥ JaiegR
RISEIREEIY

R.& TEATE Y-SUANT IS HITHHT [UEeh &fehl s J41 @i
SINCIRERG L]

?.\s Wa FHATOT qerr Wifes qater fFator gt qrague e

R.¢ SR FHGRIA Y-STANT ARl TR

IREIE Lo: SNIEH FRSTIINA Y-START AT FHATIaT

90,8 STEH THIGIN Y-START ISR hATaI FHAhH

80,3 SIIH THRIGA Y-STANT IS TaR THR

90.3 SIRGH TGN Y-STIART ASHIh! FRIFHEE Creehlei, areeh qdT

TR FTSTATHT HeTTaTE 0T
90.% TR ATRT WHITIh ITFUEE
0.4 T 3T T0HIh SYFUTEE

R0.& SIRGH TR Y-STIART ASHTeh! ATTHA, HeATSHA qUT Saet
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90.\9 GHAT ATWFIS
Q0.¢ HATATY RIEH, FTATS H
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AFEAT 3: T a8 Yehtepd farerrer Aifa (Fea)

%) g

T 3088 TH ¢ Tl TWRUATCIRHT Fel STASEATRI §\9 ATl T WU ITEUehLoTehn!
HEAT A ORI HIHAT AGAATS T=AT | TAMT ] 309¢ T 084 | WTH T IBLEEAS
TIRATICTEhTHT TRIA TAT F 3089 AT HUGR! ATl TAHETR TROTHEET efehehl 4R, Afaerd
SHESEAT %3 I YECh! T FATANRG T | AR & 98 UGS W I8 TRl T4
Freet R T8 ASHT TAT FTLITAThT ST SR AT T a8 eI WIH B |

TSR] A HCEHT, R TeHT TOehehl STRISHIEEh! MR [oeqR i TEIdeh! FhRuTEEa
YTEUAUTR] TAHT STACATHT TRUTCTRT T8 e [T i AT WU S | AT Tegee [STaHl
TSI TR Tehlehd hRIFETsh AT AT SRS AT g Wilaeh ST 7 hivsd &l | a9
AT TehIhd AT AlSHTEEeh! JS] Tgoh! THEIMT shxidhd STWATER TRUTICTehT WXeh! |=reiTs
ATHAT T Tl | Herd: &Y TSI TEe€HT gl AT Wi YoR WUl ST i+ gt e,
qag T, BIER Hell TR, @A T GCHEH ST TUTad W g dehehl © | HAISTR
FHIATRGT, ST, e TNET, aTaraTol 9ReqoT, g e, o aieEre T 3ed &wan TeaTert
forvaeEaTs, forTaert e TaTEeEe T AT Galed T4 9 WE 3 3 |

) A

Tt we¢ T TRUTTRTAT Fel THASEATRT 2\ UIRTd TS TEEH T I AT W
HIHATE Todenl TAERAATIET 23 el TRUTTERT Mo+ WU Hahehl 4R, A SHHSeAl AeeHl
FEETE T 1 AR Weleahl HeJehehl TIHT TUTeeh] FATOT HUH B | JHITE ATHIOT TAT I8
AR ThIFA [IhE AT AT FGEATITRl &5 SHR THIEE Idd WIH B 9+ TR
FAEE U @1 UGH B | 99 IREahid S AT T TA7 e [ehreeh! &1 O FeiF T qiadd
TqrIe] T Fleaeh! PR SAEwTS WU T | F&Id: TSRl THITHT STER0T TR Tehiehd (orehTelehl
TR X AT WA 2 el R T8 ATRYUTR o 9 a1 e STHared TSl el s
9 9 o Feaiia g Yol T3t 9 giedeh! QI a8 Tehishd e i Sawdes YUl & |

3) IHE T TS

ST TEeEc! JaraR HaT I IS HaE¥eh! HRTAT TaTH AT ae T4 T9hh! T
BB, TR A AAERONT B, WE 9IS, THET, GHHETE! T&il, aUsw T F0H qarer et
STEAT STAATEAT ITEehUThT [THATEEATS Ui ATeReshl B At THRTEER! XIehIUTeh! T WHT HELSH
Y, MR 9u7 AT TER] TIHeEATs JITH ATd Jieher T YUHT YATE I GHETHE 9]
&I IATT SNUHT A& TR HIH S | STl [l AISHTeEeh! A9Tae AHT T8 ehreen!
AT R HRTIEE i G T § Tehehl 4 | J9e a1 Tehishd [enleeRl el THE
I AT A PR HUHR S |
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TSI R TEEE el Wl Ut ATHIOT FTeh WU T HT TehTehd WOTTerehl SIaTeTs
IR T Gaged HaT A1 e T3] Tiehl T E THET 81 | I9 AT T8 94T T g
TS FHAHT TgUEAS Hohd, T TAT RIFEE FHIAIT Toohl GeHAT ol Mebaeede qH-=ad HaH
T FA AT Sed HUeh! foTaen! SWa © | fAfoeadmT Tehar WUeh! HTell TSR SeeTeh!
TSI (S0 Teve®ehl AT YU YleaTe g+ WUsRIel HRIAMHT S Uehishd WUTTl A1 T4 997d
g FHRUTS U el AT S & | TG TUTAR! ALl Todehl T=qrerd T THIAR ehreent
UG TRERT T AT “HHE T, G et A G @ T e e, dees,
FTaTEReT B, aterd, HTaeh, Y Eumt Mhier T g we) fH|ior T8 qee S, o R
SURIE TS ATAF B | THETZH FRUT A6 HIEh] TGR0TTs SFared T qaehl AT
T, T T A e HargiaeT SUsd TS W@ I Wl B |

TTHIT TAT IR AT AR TRE < FUg SaeITaeh! Terars THd SHTaeT T araad
Riera, giaen Twe, T aramEeerEst Fator aur e T SRRl e SIS AISHIeE e TH
AT e I SRl ST 9T TH@ G9ET B A SRl W@ ShHT Toohl Saeml Jii
T T YA GEITIRUTh! AR ATTLIH I AT I SJerS It FHTciich S9HT Kohl
9 |

%) A T8 ThIFd [ -ITdenl STasdehal

T we¢ T TRUTTERTAT Fot THASEATRT 2\ TRTd TS TGS T I IEAH0T W
e d1E T JTEEHTIN 3]3 TT TRUTICTRT o7 HUR heh! 4R, TR SHESEAT e
T T IS TEURIOT HEeeh! Heleheh! AT SUTeTehl TUTRYT WU S | I8l ATHOT J&T T
ST TAT FTEATITRT & SFARTT FAIEE ITd WTH S H TR FqEEE q <@l Tt
| A y—swEm ity afta ammE iy, @ gatar S, wwd e i, werde
FALIIA AT AN, SEiRen A S ved o [ Samesd s Ty I8 3
TREFNEE [RATiel WEHeheh! T TehTaenT Tt Meeesd! iR 3 S8R &= 90q aRadd
U G- HAT TaThel YT, M, Fied qUT TREANE THFIATS T TRATT 7T AT W,
HISTET QIR TR 1o U R0\9% 3l T 42(R) ol TTEE TR R deot Gied T Tewreh
AR SYTHT Tl AT T [T SRS AT TRASHIRE Gail i, i, HAISUE I413
S T T ASHTEE aHTe STTaweh YUH! B |

Q) qE®

TR IR deeears e 3 M foerment s, Jar giaen afeast ol araroe
I qAT TTHISTR PRI f9eRiEd T qash! o ST aTeH Srbedrely qredre FeRd 9s a9
et o gefber srem R B, “ugg, Siaw, g T gUEa geeet ©eY ag”
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§) A&q
Sfeaiad TEMTHl T HRFEa T+ TR TG 9 87 HERo7 TRH S

« , SareAEne, M T e it vty qatar Jargaemen Riee el ot e
ﬁ”

©) T

9.8 FfeTd & Tehlehd TUTEH AT &Y HAH § TR R Tgohl ASHIEE e T

9.3 UehTehd EGHT Wifcreh, TTHTSI, ATATERel Hat, T ¥ I-eiiel Jater T el Yraemes oer ™
9.3 IR ¥ FHAT [SeRTEehl TAIRT AT TAT o i AE THIEHR] SIHT G T

0. BRI TEeh! GTE GHIEA T ATsie Gedreror T

¢) At

¢.% T WOTT! G TETATS, TR T AISHT AT T
¢.. Tehteha ifcieh Jatelk Qi el Jamgiaer foar ™

¢.3 FHTARM T qHATAS TS JagRes HHr T+

¢ SIIT TEATS ATATEROTHAT, & ¥ Seie qoarsH

¢4 3T JoT fomita Sd ATeeh! THEHR] TR T

¢.& T TE YRG! AR GETSE ER AT AHEAT T4

R) T
R.8 TR TUITAT TAT WEYATS AT T AT AT T i1y ¢.8 T T Wi
R.9.% IR TSR] AT TR T&{Teh! IR0 TIHT TSR Fse® (FISEE)
T Fese® g1 STet s fe iafafaes, Fares T Hifieh qatemesa o yage-

TS | T8 ASHIES, [Tehels SR T6s | [T hrse® hias €91 Wi, Fiade, Jaas
T ST TR YT AIEEE fHesehl MICE HAEER! ATUREEHT aFTiehd S | WIATHR, FiTcdeh, Jieh
T TR HAT AISEE ATS, [HRIE AT THHT GHTh AITRL0T AT SAGER] [hT™ ATSHT TTSTeh]

S TEHAD! TN T
R.%.3 TohTE AT T&RT g iy wrearaiien! JeieHT UsneqdT i T4 ol Yeaalls TRt T

?.2.3 e UTHIOT Q21 WIedt &= Uehishd GER AT SAG€ATIH ATSHT T AT ST Uehish T
FISHTEE AER TIAT T[T T FHEATIIA T

R.%.% STRITeR! YIHAATATS 2P Td T G AT, W TehIhTol SATeaTs Wi o
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R.R TG Wil JataR T4 Ted gl Fear ™ A ¢.:. F1 T&f=E wHikies:
%.3.¢ AMHEE Hied I T8 AT JUMe! I TEehA dleh

R.3.] TEhIhd EYAT Hifcieh JATUREE MU0 qT e 1=

2.R.3 T EHT YETER TS YRATT 18 S

R.R.¥ JATYR Twfieh! SHEATI qT ATETEd TH IR T

R.3 HTAN T FHANAH AT JAERES AT T A ¢.3 § T &iad THies:
R.3.% IS GATHRATS ATeaTierehl, Hieal, STATFdl WU AT T U8 AN T3l J-TsH
R.3.3 Rl ATRT U AE Grarem T d T

R.3.3 THEIRIF RTEEATs TSR F&ld is 7T Herd shesehl T foehd T

R.3.% URFRITA &l QT Hd STH TwIal TR T

R.Y¥ TIMIT TEATS ATATERET, &M T S Toren i £.¥ T Frafd WHIRES
R.%.8 SRGHYUl RAMEEHT SHIHb TR ATET F&il SIFRY, Hitba e, Faior Hug e
LT AN T

Q. ¥.} TIMIF JEdT YITeRomsl qur &M uieieems Wieame T8 Seif, 9t T Hhied Sed aor
ERTIT fEm utafeER TEeT T

R ¥.3 R T8 [Hehe TUT AT TEIU Teoh! ST ¥ STATUTCTeh] SREI0T T qFe T
Q%% SAATg URATATE G &fiells =LAl T TR [SeRTEehl FRIHHEE THe T

R.& iR T i SNaaTeent TRt IRETEH T i ¢4 & g THifdes:

Q.48 T Tl AT SHAT Fhg T e ¥ WM ST et FH¥Rar &7 ¢ S
R.4.R R T8 faehd A X forita ST qe faf- s wonelt e Qs | T
R.4.3 R JataReh! AT T SHa@T-aT ATITERT AN ATEIERIETs TedTe T4

R.4.¥ IR TEeh! forehTe ST ASJHT X AT ST &R SATIeh Hgehtd T+

R.& Y& RIEH! AN WRTSTR R TAT TAHEHAT T =i ¢.& T g WHitags:

R.E.8 RIMIF T foehmen! Ty QI et F=iietshenl e et T
Q.&.] YIMIT qehl TorehTd AT GURRATATE SR Teaudl A T4

R.§.3 T TEeh! TRITEH T WAl WaTeHT edid HoTeliells g T
Q.&.¥ BRI FFETIATS UGS ZooTd {aor T fHeme 7 sqae s

U&



T qEahT AT ST FFagRiTe ST FSHT FHrictar

R.&.4 R gl [ohTH FIAFHEE T AT FHRFEIT &1 FRIT AaGarers JHTesT T 9=
TITOHT T

R.&.& Y HifqeiTs ohATrad T et shigAehl GIHTSI QT STE9aeh AT 1A qo[HT T
90) FHIAAI

R0.2.3 MY TEHT THEEH IR ST TASHA T qEhehl WA R.8.% 7 T2
R

%) R T8 T A1 TS TSR AR FERUaEn Afeet $¥ea! Building footprint &l
STIRAT FHHA: Q00, Vo, Lo, Lo LTIV HH HAfh Ui gakeX e (Net density) WU
ST FUTER &Il Teshd HEH T

- T % (City) — HTITHE [ s — I ST ST Tt 9T 3 giaen v a&dii
JAqT %

- TR &7 (Town) — o e &% — TR &5, TR T TS aiF qrg Rfuq T qa1 giaen
U TR LA

- 9] &7 (Township) —Jdiae [RM & — TSR &, X T M3a

- TS AT FEAEE (Settlement) — TS TR FaT Fg — T TEAGE

@) IEihl TehH MERI &l SHUgE, SHadd, JaigR aen, e e, 956 g1 <
ISR SATEFaeh! SMUNEE I i IS |

20.8.] WA TEH! ASHMT TN T I6TATS, TRAINT T TEHIT .83 W1 Tfad Fwriia:

) TR TEeh! AT TR g4 fofie sregmaetians, fHemgar ki o

HETR Higdeh! TREEH T a1 WA HEFR Wl JAl IETETs geq el (W) 9 2 |

T e YAl GIALTEEHT FHHX T Fiehl FITHHT WWehl 9T WeeEals SUTR (Jedrse Hel) Ji-
9 |

T UTATSRT TRIRT T el Hifersh Ui, TiaRor, qateR, UiieTiie eReR, el Sehieh
ST 1S 9T ¥ W GETSal o, SATRI I FHIER qEkrs ie IeR Wi B |

20.8.3 THIFA GUR AT HGRAUT ANHT T THigd G ST THI .2.3 T gw=It=a
FRAIAEE:

F) I JEh! oo TAT G AT a1

) I 19 TEh! [Tt FISHT qo[AT T fis Hivicrsh &5 STee g T SRRl J[Aa &%,
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FTGAT & ThRIThT ARG TG ET qrareft rravaes fater foaues

-
] <} 2]

2. YR
farelt Probabilistic Deterministic (DSHA)
(PSHA)
AET® | - Contour e Topographic maps (elevation, relief, and drainage patterns
qAEF | maps, of an area)
developed by e Remote sensing data(Interferometric data; High-resolution

the Department
of Mines and
Geology,
Government of

Nepal.

seismic reflecting surveys;

e Gravity maps; Magnetic maps Seismic refraction surveys,
Spectroscopic data)

e GPS network, Earthquake catalogue

e Geomorphic inputs (Slope and aspect map, Digital
Elevation Model, Erosion map,

e Slope instability map, Slopes susceptible to landslides (30
degrees or more)

e Soil types (Engineering soil maps showing bearing capacity
of soils, The thickness of the unconsolidated sediments
dawn to real bedrock, The age and mineral composition of
the soil, The depth of the groundwater, Borehole data
related to rock types, soil and subsurface groundwater
flow)

e Geologicalal input (Surface and sub-surface geology (age
and rock types), Stratigraphy,

e Structural geological & tectonic mapping of the
area/region with a detailed account of neotectonic
activities, Mapping of quaternary sedimentary)

e Fault type (Normal/reverse/transform faulting,
Deformation style, Extension/compression/transformation,
Fault classification, Active or reactivated

e Fault geometry, Orientation of the fault, Dip and strike,
slop, Average displacement across the fault, Depth of fault)

e Types of information derived from the seismogram
(Magnitude of the earthquake

e Seismic energy released by the earthquake, Moment of the
earthquake, The spatial dimensions of the fault which

ruptured, The elastic constants of the medium in which the

<9



T qEahT AT ST FFagRiTe ST FSHT FHrictar

R TR AT foga A
fault is located, Orientation of the fault, Average
displacement across the fault
e Depth of fault, Velocity with which rupture propagates on
the fault
e Known faults and epicentres)
Bl Contour maps | e Finding the nearest active fault (defining earthquake
LRI derive from the source);
EERI DMG e Calculating the largest earthquake that could happen on
demonstrate this fault;
the long-term | e Assuming the largest earthquake happens at the closest
likelihood of point to your site(shortest distance from sources to sites
shaking in and the appropriate ground motion attenuation
Nepal and, relationship — which is relatively easy to perform than the
therefore, tell probabilistic seismic hazard analysis - PSHA) and
how hazardous | e Calculating what the ground motion will be.
a given area is | ® Develop the hazard and risk map.
compared to
others nearby.
qomH | ¢ Mercalli e Mercalli intensity (MMI)
intensity e Peak ground acceleration (PGA)
(MMI) e Peak ground velocity (PGV)
e Peak ground | ¢ Permanent ground displacement (PGD)
acceleration
(PGA)
e Peak ground
velocity
(PGV)
e Permanent
ground
displacement
(PGD)
R. Wi
EEI Image (1) Statistical methods - Bivariate models (Frequency ration
Interpretation, method, Fuzylogic etc.), Multivariate models (Logistic
Participatory regression, discriminant analysis), (2) Heuristic Methods,
Hazard (3) Deterministic Methods and (4) Probabilistic Methods
Assessment

e
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k) SR IS foga At

satellite images,

Google Images

T | Stereo aerial - DEM (Slope gradient, slope direction, slope length/shape,
qAEF | photographs, flow direction, flow accumulation, internal relief, drainage
High- density)
resolution - Geology (Rock types, weathering, discontinues, structural
satellite images, aspects, faults)
Google Images |- Soils (soil types, soil depth, geotechnical properties,
hydrological properties)
- Hydrology (water table, soil moisture, hydrologic
components, stream network)
- Geomorphology (physiographic units, terrain mapping
units, Geomorphology, slope facets)
- Landuse (Land use map, land use changes, vegetation, roads,
buildings)
=0 The analogue - Collect data and preparation of causative factors map
qqr tormat or - Prepared landslide inventory map
TeAT | digital image - Determine the relative importance of different causative
interpretation factors
with single or | - Overlaying the weightage value of each criterion
multi-temporal |- Calculate landslide susceptibility and classification of results
data set - Validate susceptibility maps
qRumd | Landslide Landslide susceptibility map
susceptibility
map
3.9
faet Traditional Hydrological and hydraulic methods: HEC-RAS, SOBEK, 2D
Methods: flow, OpenLISEM
Image
Interpretation,
Participatory
Hazard
Assessment
EeTH | Stereo aerial - DEM (Slope gradient, slope direction, slope length/shape,
qAE® | photographs, flow direction, flow accumulation, internal relief, drainage
High- density)
resolution - Geology (Rock types, weathering, discontinues, structural

aspects, faults)
- Soils (soil types, soil depth, geotechnical properties,
hydrological properties)

A
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- Hydrology (water table, soil moisture, hydrologic
components, stream network)
- Geomorphology (physiographic units, terrain mapping
units, Geomorphology, slope facets)
- Landuse (Land use map, land use changes, vegetation,
roads, buildings)
Bl Analogue - Collection of required data
SR format or - Estimation of peak discharge using methods (Gumbels
TR digital image Method, Flood Frequency Analysis)
interpretation | - Develop flow hydrograph
with single or |- Processing HEC-RAS using DEM, Mannings n layer,
multi-temporal Creating 2D flow area, Generating 2D Mesh area, boundary
data set condition lines, flow data, Model setup, inundation maps)
- Flood hazard categorisation
9RO | Flood Hazard | Flood Hazard Map
Map
¥, AT
faredt Traditional Field models, Zone models and network models
Methods:
Image
Interpretation,
Participatory
Hazard
Assessment
AEeTH | Stereo aerial - Soils (soil types, soil depth, geotechnical properties,
qAE® | photographs, hydrological properties)
High- - Hydrology (water table, soil moisture, hydrologic
resolution components, stream network)
satellite images, | - Geomorphology (physiographic units, terrain mapping
Google Images units, Geomorphology, slope facets)
- Landuse (Land use map, land use changes, vegetation, roads,
buildings)
=0 Analog format |- Define the problem and determine its objective
SR or digital image | - Determine hazard mapping scale and scenario
RERI interpretation | - Identify fire potential area among different types of land use
with single or and historical records
multi-temporal |- Preparation of fire hazard causative factors
data set - Classify the data in subclasses, provide list of alternatives and
prioritize them

Ro
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- Calculate the normalized principal eigenvectors, maximum
eigenvalue consistency index and consistency ratio for
eachcriterion
- Fuse information using GIS Mapping and Produce Hazard
Map
giome | Fire Hazard Fire Hazard Map

Map
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1. Earthquake Hazard and Risk Assessment Approaches

hazard problem.
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Probabilistic and deterministic methods both are used in seismic hazard analyses. The
two approaches can complement one another in providing additional insights into the seismic

Probabilistic (PSHA) : This method incorporates both historical seismicity and geologic
information within fault zones that displays evidence of neotectonic activities (Late
Pleistocene and Holocene time) and computes the probable ground shaking levels that
may be experience during, say, a 100-year, 500-year or 2,500-year recurrence period.

Deterministic (DSHA): This procedure bases the calculation of the seismic design of a
faculty on the largest earthquake or ground motion at the site of the facility or region.
This method assums the location and magnitude of specified scenario earthquakes and
determines the effects from these particular events.

‘ Seismic Hazard Risk Assessment

v

Exposure Model

l

Population, Building and
Infrastructure inventory GIS database

y

v

Development of Building and
Infrastructure Typology

Population data
(Day/ Night)

‘ Fragility functions ‘

‘ Vulnerability functions ‘

v

Deterministic Seismic
Hazard Assessment

v

Seismic Hazard

Potential Seismic
source (Line/ Area)

Potential Seismic source
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Figure 10: Approaches for seismic hazard and risk assessment

2. Earthquake Hazard and Risk Assessment Tools
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a) RADIUS (Risk Assessment Tools for Diagnosis of Urban Areas against Seismic Disasters)

The amount of information needed by RADIUS enables users to perform an
aggregated hazard and loss estimation using a grid mesh, that, depending on the information
available, weights each mesh unit assigning it a degree of loss in terms of several buildings
damaged, length of lifelines damaged, and as several of casualties and injured people. The
accuracy of the estimation depends on the detail of the information provided; nevertheless,
the algorithms are based on broad assumptions, for instance, soil characteristics and fragility
curves (developed for settings different from the one where the methodology is applied).

Radius provides a rapid assessment of possible damages according to the detail of the
information provided. Although all the categories and weights can be changed, Radius only
gives a rough estimate of damage due to the few categories considered and the “raster-like”
unit distribution that doesn’t account for the typical political administrative boundaries used
for decision-making and policies.

b) HAZUS-MH

HAZUS allows a very detailed analysis of losses based on an enormous amount of
information. The information collected can be especially difficult in developing countries due
to the poor or inexistent databases and the costs and time needed to update the information
necessary for this method. However, after a thorough campaign of information acquisition
and preparation, information must be adapted to the requirements of HAZUS-MH. Special
attention should be drawn to the issue of the classifications used by HAZUS; since they were
designed for the United States of America; other classifications have to be adapted,
introducing other sources of error and uncertainty in the loss estimation.

Although these loss estimation methods can give local authorities a loss scenario for
a specific hazard, they provide limited insight on how to use that information for the relief
and recovery process. They also lack information about the capacities of the community to
withstand, cope, and recover from a disaster. Loss estimations can only be considered part of
a vulnerability analysis when used as complete inventories of exposed infrastructure and
population.

c) CAPRA

CAPRA is an abbreviation for Central American Probabilistic Risk Assessment. The
objectives of CAPRA are: to develop a Disaster Risk Information Platform for decision-making
using a common methodology and tools for evaluating and expressing disaster risk to analyze
a regional strategy, that is local, versatile and effective, to advance risk evaluation and risk
management decision-making.
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d) Open Quake (0Q) tool

The Open Quake engine, developed by Global Earthquake Model Foundations (GEMS)
can be used for seismic hazard and risk assessment of local. It is an open-source platform and
is available in Linux, Mac and Windows operating systems. The functionality of the OQ tool is
to analyze the seismic hazard and risk at the different site levels (locality, city, country or
regional level) and available in an open-source platform. Thus, it has been a powerful and
dynamic tool used widely throughout the world.

The input parameters are as source and motion of earthquake shaking such as - soil
shear-wave velocity, Ground Motion Prediction Equation (GMPE) and attenuation equation
of the area. These sources can be filled in the form provided in the 0Q tool
(http://localhost:8800/ipt/) with the area boundary which will generate a text file for hazard
analysis. These developed text files can be configured in the above link to prepare a hazard
analysis job file. Thus created zip folder for hazard analysis can be downloaded and later into
the OQ engine (http://localhost:8800/engine) for hazard assessment. The outputs are
provided ground acceleration in terms of MMI or PGA or SA as per selection. Thus, obtained
value can then be plotted in map for final ground acceleration seismic hazard map.

For Risk analysis similar procedure as hazard analysis can be used. The Exposure,
Fragility, Vulnerability, and Earthquake Rupture files must be developed using the forms in
the http://localhost:8800/ipt/ and combined in configuration file tab to generate job folder
for risk analysis. This risk job folder can be uploaded to OQ engine as in hazard analysis and
performed risk analysis. The damage and loss information based on hazard, exposure and
vulnerability functions are obtained from the risk assessment in OQ. The risk analysis gives
the damage and loss information in terms of number. Detailed steps for performing seismic
risk assessment are presented in a later section.

e) RiskChanges

RiskChanges includes several features: multi-hazard, multiple assets, vulnerability
database, multi-user, compare risk and spatial analysis. This is an open-source comprehensive
tool and provides opportunity to customize, can be used for multiple hazards. This tool is still
under development.

RY
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3. Flood Hazard and Risk Assessment Tools

a) HEC-RAS (Hydrologic Engineering Center — River Analysis System)

HEC-RAS is an integrated system of software, designed for interactive use in a multi-
tasking environment. The system is comprised of a graphical user interface (GUI), separate
analysis components, data storage and management capabilities, graphics, mapping and
reporting facilities.

The HEC-RAS system contains the following river analysis components for: (1) one-
dimensional steady flow water surface profile computations; (2) one-dimensional and/or
two-dimensional unsteady flow simulation; (3) Quasi unsteady or fully unsteady flow movable
boundary sediment transport computations (1D and 2D); and (4) one-dimensional water
quality analysis. A key element is that all four components use a common geometric data
representation and common geometric and hydraulic computation routines. In addition to
the four river analysis components, the system contains several hydraulic design features that
can be invoked once the water surface profiles are computed. HEC-RAS also has an extensive
spatial data integration and mapping system (HEC-RAS Mapper).

The overall process for HEC-RAS model is shown in figure below.

DEM Hydrologic Data Historical Events Risk Assessment

| T

Extraction of Unsteady Flow Data

Vulnerability
assessment

v

Geometry Data ‘

y

> Delineation Flood

Model Set Up Inundation !

Creating 2D Flow Area

2D Unsteady Flow

2D Mesh Generate "
Analysis
\ vl / Validation

Y v 4

iti : H d A t
Boundary Condition Flood Inundation Depth N azard Assessmen

Figure | I: Overall HEC-RAS Model for flood hazard assessment
b) OpenLISEM - a spatial model for runoff, floods and erosion

OpenLISEM is a spatial hydrological model that simulates runoff, sediment dynamics
and shallow floods in rural and urban catchments. It is an event-based model, that can be
used for catchments from 1 ha to several 100 km2. The model is designed to simulate the
effects of detailed land use changes or conservation measures during heavy rainstorms. It is
a model designed to be used in disaster risk management, not for long-term estimates.

c) Flo-2D
The FLO-2D Model was conceptualized in 1987 to predict mudflow hydraulics. It has

been adapted to conduct any sort of overland and channel modelling type. This includes
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urban flood mapping, alluvial fans, coastal flooding, dam breach, and solar and wind power
sites. FLO-2D uses QGIS and the FLO-2D Plugin to build models. This is a comprehensive GIS
tool that is free and open source.

FLO-2D can tackle any diverse flooding problem including:

e River overbank flooding

e Watershed rainfall and runoff

e Urban flooding with the street flow, flow obstruction and storage loss
e Overland tsunami/hurricane surges

e Storm drain modelling

e Mud and debris flows

e Unconfined alluvial fan flows

e Surface and groundwater interaction

e Dam and levee breach

e Tailings dam failure and volume prediction
e Flood insurance studies

d) SOBEK

SOBEK is a powerful modelling suite for flood forecasting, optimization of drainage
systems, control of irrigation systems, sewer overflow design, river morphology, salt intrusion
and surface water quality. The modules within the SOBEK modelling suite simulate the
complex flows and the water-related processes in almost any system. The modules accurately
represent phenomena and physical processes in one-dimensional (1D) network systems and
on two-dimensional (2D) horizontal grids. It is the ideal tool for guiding the designer in making
optimum use of resources.

4. Landslide Hazard and Risk Assessment Tool
a) Statistical Approach

In statistical landslide hazard analysis, the combinations of factors that have led to
landslides in the past are evaluated statistically and quantitative predictions are made for
landslide-free areas with similar conditions. The method assumes that similar conditions that
have led to landslides in the past will do so in future. Two main statistical approaches are used
in landslide hazard analysis Bivariate and multivariate methods.

In a bivariate statistical analysis, each factor map (slope, geology, land use etc.) is
combined with the landslide distribution map, and weight values, based on landslide
densities, are calculated for each parameter class (slope class, lithological unit, land use type,
etc). Several statistical methods can be applied to calculate weight values, such as landslide
susceptibility, the information value method, weights of evidence modelling, Bayesian
combination rules, certainty factors, the Dempster-Shafer method and fuzzy logic. Bivariate
statistical methods are a good learning tool for the analysis to find out which factors or
combination of factors plays a role in the initiation of landslides. The method is mostly done
on a grid level.

Multivariate statistical models look at the combined relationship between a
dependent variable (landslide occurrence) and a series of independent variables (landslide
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controlling factors). In this type of analysis, all relevant factors are sampled either on a grid
basis, or in morphometric units. For each of the sampling units also the presence or absence
of landslides is determined. The resulting matrix is then analyzed using multiple regression,
logistic regression, or discriminant analysis. With these techniques, good results can be
expected. Since statistical methods required a nearly complete landslide inventory and a
series of factor maps, they cannot be applied easily over very large areas. These techniques
have become standard in medium-scale landslide susceptibility assessment.

Landslide occurrence map Parameter maps Weight maps
For tother types the process is repeated Selection of relevant factors for the Resulting from step 3
Only 1 lardslide type is analy=zed at the Hme predicton of landslides should be
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Figure |12: Bivariate Statistical Analysis Method
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b) Heuristic

In heuristic methods expert opinion plays a decisive role, that is why they are also
called knowledge-driven methods. A landslide susceptibility map can be directly mapped in
the field by an expert geomorphologist. Very often, however, landslide maps are made
indirectly, by combining a number of factor maps, that are considered to be important for
landslide occurrence. The mapping of mass movements and their geomorphological setting is
the main input factor for hazard determination. From this, the experts learn the relative
importance of the various factor maps used. Figure 36 gives a schematic flowchart of the use
of knowledge-driven methods for landslide susceptibility assessment. In a qualitative map
combination, the earth scientist uses his/her expert knowledge to assign weight values to a
series of parameter maps. The terrain conditions are summated according to these weights,
leading to susceptibility values, which can be grouped into hazard classes.

This method of qualitative map combination has become widely used in slope
instability zonation. Several techniques can be used such as Boolean overlay, Fuzzy logic,
multiclass overlay and Spatial Multi-Criteria Evaluation. The drawback of this method is that
the exact weighting of the various parameter maps is difficult. These factors might be very
site-specific and cannot be simply used in another area. They should be based on extensive
field knowledge and be assigned by real experts with sufficient field knowledge of the
important factors. The methods are subjective, but the weights assigned to the factors are
transparent and can be discussed among experts, and defended against end users/decision
makers.
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Figure 14: Heuristic Method for Landslide Susceptibility Mapping

c) Deterministic

Deterministic methods are based on modeling the processes of landslides using
physically based slope stability models. They are increasingly used in hazard analysis,
especially with the aid of geographic information systems safety factors over large areas can
be calculated. The methods are applicable only when the geomorphological and geological
conditions are fairly homogeneous over the entire study area and the landslide types are
simple. They can be subdivided in static models that do not include a time component, and
dynamic models, which use the output of one-time step as input for the next time step.
Especially the use of dynamic models using GIS software such as PCraster is very powerful. It
allows modeling soil moisture changes in the slope over time, and combine this with a slope
stability model. Some examples combined slope hydrology and slope stability software are:
Shalstab, TRIGRS, SINMAP and STARWARS/PROBSTAB. The advantage of these models is that
they are based on slope stability models, allowing the calculation of quantitative values of
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stability (safety factors). The main drawbacks of this method are the high degree of
oversimplification and the need for large amounts of reliable input data. This method is
usually applied for translational landslides using the infinite slope model. The methods
generally require the use of groundwater simulation models. Stochastic methods are
sometimes used for selection of input parameters.

1 Preparation of geotechnical data base.

- series of maps showing the material types in different layers

- series of maps showing the thickness of these materials

- series of tables showing geotechnical properties of the material types

—. ; =
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3. Modelling of seismic acceleration:
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- attenuation curves,

- geotechnical conditions.

Obtaining of horizontal acceleration values with
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0 Hydrological modelling:

- outside of GIS using existing models

-inside GIS with neighbourhood analysis.
Obtaining of groundwater levels with different
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3. Slope stability calc®

outside GIS on profiles

3al Selecting profiles and
export results

3b. Slope stability calculation inside GIS on maps

3b1. Calculating average safety factors for different
scenarios of groundwater and seismic acceleration

Scemario T [—— === f=a e
W Scenario 2

rain: 20 year| ®5 Scenario 3
acc: no fan Zdﬂry rain; 1 year | Scenario 4
acc: U year acc: 20 year| FAIN 20 year
acc: 20 year

3b 1. Calculating of failure probability by using the
distribution functions of the input parameters and the
probabilities of different scenarios

3a2 Run slope stability

calculations using different e T
scenarios of grou_ndwater and (_\ dkm‘;m
seismic acceleration. Todeer mean iz mits
watertable A sﬁ.r... Zwdva
g F=1
2 uptlons
failure avg(F) < F=1 avg(F) = F=1
| surface fl PF<i}>05 f1 PIF<1} < 0.5
X
3a3. Import resultsin GIS
and convert to maps
avo(F) F=1  — L T Feiaw()  — L
If safety factor larger than If safety factor smaller than

verage: probability is > 0.5 average: probability is < 0.5

Figure 15: Heuristic Method for Landslide Susceptibility Mapping using Huristic approach
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d) Probabilistic

Probabilistic landslide hazard assessment helps to determine spatial, temporal and
size probability of landslides. Probabilistic methods of LHZ mapping bring objectivity in
assigning weights. In probabilistic approach to landslide susceptibility zonation, spatial
distribution of landslides is compared with various explanatory variables within probabilistic
framework. It includes Bayesian probability, certainty factor, favorability function etc. The
degree of relationship between each thematic data layer with landslide distribution is
transformed to a value based on probability distribution function. This approach is
guantitative but certain degree of subjectivity exists in weight assignment procedure.

Date of
- occurrence
Lithology Size

Terrain

Human activity
/ census data

Weight of Grid-based landslide Poisson
evidence model susceptibility mapping model

Partition method
of slope unit

Geology structure Triggers

Landslide Spatial ", Temporal i Slze
hazard mappmg probability ’ probability probability
Power-law relationship
Bulldl.ng e reen nonrlnien & Travel Dasymetric
material o method
building
risk mapping

Figure 16 : A figure for probabilistic Landslide Hazard Assessment

5. Fire Hazard and Risk Assessment Tool

a) FIRECAM/ FIERAsystem
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FIRECAM (Fire Risk Evaluation and Cost Assessment Model) and FIERAsystem (Flre
Evaluation and Risk Assessment system). FIRECAM™ can assess both the expected risks to life
of the occupants in a building, as well as the expected costs of fire protection and fire losses
in the building. Therefore, the model can be used to identify cost-effective fire safety designs
that provide the level of safety that is required by the code, or alternative designs that provide
a level of safety that is equivalent to that of a code-compliant design. FIERAsystem, a
computer model to evaluate fire protection systems for light industrial buildings, is based on
a framework that allows designers to establish objectives, select possible fire scenarios, and
evaluate the impact of each scenario on life safety and property protection. Australia is the
only other country developing a tool, called CESARE-RISK (1998), that is similar to NRC's tools.

FIERAsystem uses time-dependent deterministic and probabilistic models to evaluate
the impact of selected fire scenarios on life, property and business interruption. FIERAsystem
allows the user to perform a number of fire protection engineering calculations using
standard engineering correlations, individual sub-models, hazard analysis, or risk analysis in
order to evaluate fire protection systems in industrial buildings. The standard engineering
correlations model is a collection of relatively simple equations and models that can be used
to quickly perform simple fire protection engineering calculations. The main FIERAsystem
models include fire development, smoke movement, fire detection, building element failure,
suppression effectiveness, fire department response and effectiveness, occupant response
and evacuation, life hazard, expected number of deaths, economics, and downtime. Detailed
information on the sub-models can be found in Benichou et al. (2002). Hazard analysis is the
process of running all pertinent sub-models to calculate the number of deaths and property
losses in a building for a specified fire scenario. Risk analysis consists of performing hazard
analysis of a number of fire scenarios, and then calculating the risk using the probability of
the scenarios considered. In addition, FIERAsystem can be used to evaluate whether or not a
fire protection system for a building will satisfy specific fire safety objectives. The design of
FIERAsystem was made flexible to allow its use by designers of different types of buildings,
since modifications can be made to individual sub-models, without having to change the rest
of the system model.

b) ALOHA

ALOHAZ® is the hazard modeling program for the CAMEO® software suite, which is
used widely to plan for and respond to chemical emergencies.

ALOHA allows you to enter details about a real or potential chemical release, and then
it will generate threat zone estimates for various types of hazards. ALOHA can model toxic gas
clouds, flammable gas clouds, BLEVEs (Boiling Liquid Expanding Vapor Explosions), jet fires,
pool fires, and vapor cloud explosions. The threat zone estimates are shown on a grid in
ALOHA, and they can also be plotted on maps in MARPLOT?®, Esri's ArcMap, Google Earth, and
Google Maps. The red threat zone represents the worst hazard level, and the orange and
yellow threat zones represent areas of decreasing hazard.
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a) feida® &agE (Secondary sources)
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SN Data Type | Example ‘ Source
| Demographic Population density, age Central Bureau of Statistics,
distribution, gender, Nepal, and municipality office
employment, urbanizing and
rural information
2 Communication | Regional connectivity setting, Departments of Road and Department of
and mode of transport, road Transport Management, Municipality Offices,
transportation network, types of roads
3 Hydrological Water table and aquifer, water | Department of Water Supply and Sewerage,
quality, flood water level flood Department of Water Resources and
plain Irrigation, Department of Meteorology, and
Hydrology
4 Geological Geomorphologic, Geological, Department of Mines and Geology
Geo-technical data/ information
with engineering geological map
mentioning soil stability, soil
liquefaction, etc., Geological
report with general geology of
the area and surroundings with
other potential geological
hazards like seismic,
subsidence, landslide, flood etc.
Mineral deposit map, micro-
zonation map, seismic hazard
map, soil stability and soil
liquefaction map.
5 Meteorological | Rain falls, sunshine hours, Department of Meteorology and Hydrology
temperature and humidity,
storm and Gail storm, wind
speed and direction, climate
hazards
6 Natural hazards | Multi-Hazard maps (Earthquake, | Ministry of Home Affairs, National Disaster
landslide, flood, fire, and other Risk Reduction and Management Authority,
hazards causing life and property| BIPAD portal, Deslnventar, Municipality Office
loss regularly), multi-hazard risk | etc.
maps
7 Agriculture Cropping pattern and cropping | Department of Agriculture, Municipal Offices
intensity
8 Energy Power, wind speed and Department of Electricity Development,
direction, electricity production,| Alternative Renewable Energy Development
sunshine hours Board/Agency, Municipality Offices etc.
9 Tourism Main tourist destinations; Department of Tourism, Nepal Tourism
facilities Board, Municipalities etc.
10 | Environment Vegetation type; fauna; land Department of Forest and Soil Conservation,
cover type; forestry Department of Environment, Municipality
offices etc.
I Land Administrat| Administrative boundaries; Survey Department, Department of Land
ion Cadastral maps. Land values Management, Municipality Offices etc.
2 | Institutional Governments and NGOs Central Bureau of Statistics,
Nepal, Other web sources of Government of
Nepal organizations, Municipality offices etc.
13 | Legislative Relevant Laws and Acts Nepal Law Commission
14 | Historical Events; Monuments; regime Government websites, Municipality offices etc.
I5 | Facilities, Water supply and sewage; Department of Water Supply
utilities Electricity, Health, and Sewerage, Nepal Electricity Authority, Distri

R0V




SN Data Type Example

Cremation Ghat/Graveyards,
Market places, Religious and
Cultural Sites.
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Source
ct Public Health Office, Office of the
Municipality
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Amenities

Park, Open spaces, Playground,
Community Center, Library,
Religious Festival Locations

District Coordination Committee, Municipality
offices

b) ATt fAAFTETE I TEehl AT ATH T+ Afeh STTaweh Hiviiersh a1 HUT T TTSHes

SN ‘ Data
| Topographic map of the municipality

Scale and other parameters
scale 1:50,000

2 Digital Topographic database

scale 1:25,000

3 Layer wise data

- Administrative boundary
- Transportation layer

- Building

- Land cover

- Hydrography

- Contour

- Designated area

Utilities lines

Ortho-photo image

scale 1:5000

Topographic image data

scale 1:25,000

District digital data

scalel:100,000

Soter digital soil and terrain data of Nepal

version |, 2004

V|0 |(N|o || N

Socio-economic atlas of Nepal

Year 2000, 201 |

o

priority project site)

Geodetic point (for detailed topographic survey of the

priority project site)

11 Level point (for detailed topographic survey of the

c) I WATHF &g (Primary Sources)

S.N. ‘ Data Type | Key Data | Source |
| Socio- Economic situation, water supply, heritage Field survey
economic sites, social facilities, settlement type
2 Transportation | Existing road condition and connectivity with | Field survey
the surrounding area origin and destination
(o-d) survey, Road type and Right of Ways
(ROW)
3 Settlements Housing (formal —informal); structure type; Field surveys, GIS data
land use; water bodies and sheets and aerial photographs
wetlands; retention ponds and flood levies. and satellite imagery purchased
4 Environmental Main natural resources; Natural hazards Field survey, NCBS, Department
(flood, landslide, erosion etc.) Weather of Water Resources and
patterns, hydrology Irrigation,
Department of Agriculture.
Department of Meteorology and
Hydrology, Department of
Environment
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S N. | Data Type Key Data Source

Topographic

Topographic map, Digital topographic
database, High Resolution satellite image; Ort
hophoto image; Bench Marking (BM);
Elevation Slope and Gradient

Field surveys, GIS data sheets and
aerial photographs and satellite
imagery purchase, Department of
Survey

6 Geological

Geomorphology, Geotechnical data, Bore
hole data, subsurface data

Field surveys, outsourcing /
procurement, Department of
Mines and Geology,

7 Pollution

Noise, Air and Water and Surface pollution

Field surveys, outsourcing/
procurement, Department of
Environment,

8 Participatory
data

Mapping problem tree; Objective tree

Field Survey

RoR
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AT Ro: WATEGER! HeheTETT

& : YHFURT AHCRIICT TedTS BT TANT 7+ Wih a5 YaTeH

|Id: METEOR Project

without mortar.

a) Building Type: Unreinforced masonry bearing wall structure. Material technology: Adobe

Probabilty of exc
s o

IM: SA(0.3)
Damage States H ]
Slight 0.399 0.586
Moderate 0.861 0.586
Extensive 1.238 0.586
Complete 1.577 0.586

DS1: Slight damage

DS2: Moderate damage
DS3: Extensive damage
DS4: Complete damage

b) Unreinforced masonry bearing wall structure. Material
mortar.

technology: Rubble stone without

Probability of exceedance
=]

=
w

=
i

LRE

15

2 25 3 35 4 45 5
SA(0.3)

Moderate Extensive

Slight

Complete

IM: SA(0.3)
Damage States K c
Slight 0.445  0.595
Moderate 0.9609 0.595
Extensive 1.3834 0.595
Complete 1.7618 0.595

DS1: Slight damage

DS2: Moderate damage
DS3: Extensive damage
DS4: Complete damage

with mud mortar.

¢) Unreinforced masonry bearing wall structures. Material technology: Fired clay bricks

Reo
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IM: SA(0.3)
Damage States M c
Slight 0.6385 0.598
Moderate 1.2520 0.598
Extensive 1.7770 0.598
Complete 2.2529 0.598

=1
w

=]
[

=1
by

-]
o

=
wn

DS1: Slight damage

DS2: Moderate damage
DS3: Extensive damage
DS4: Complete damage

(=]
&

Probability of exceedance
[=1
(—1

(=]
]

0.1 l-"l

% 05 1 15 2 25 3 35 4 45 5
SA (0.3)

| —— Slight Moderate Extensive

Complete |

d) Unreinforced masonry bearing wall structure. Material technology: Rubble stone with
mud mortar.

IM: SA(0.3)
1
» Damage States K c
' Slight 0.445  0.595

Moderate 0.9609 0.595
Extensive 1.3834 0.595
Complete 1.7618 0.595

e
o™

=
-

DS1: Slight damage

DS2: Moderate damage
DS3: Extensive damage
T T PR N T B TR DS4: Complete damage

SA(0.3)
~——Slight Moderate —— Extensive

Probability of exceedance
=]

Complete |

e) Unreinforced masonry bearing wall structure. Material technology: Concrete blocks with
cement mortar.

: , IM: SA(0.3)
o -~ Damage States B o
o Slight 0.5043 0.581
o Moderate 1.0820 0.581
o Extensive 1.6088 0.581
Complete 2.1073 0.581

=
y

DS1: Slight damage

DS2: Moderate damage
/ ] DS3: Extensive damage

L R ; DS4: Complete damage

0 05 1 15 2 25 3 35 4 45 5
SA(0.3)

~———Slight Moderate —— Extensive

Probability of exceedance
=] =

Complete

R
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f) Unreinforced masonry bearing wall structure. Material technology: Fired clay bricks with
cement mortar.

. I IM: SA(0.3)
Damage States H o
Slight 0.5043 0.581
Moderate 1.0820 0.581
Extensive 1.6088 0.581
Complete 2.1073 0.581

Probability of exceedance

DS1: Slight damage

DS2: Moderate damage
DS3: Extensive damage
DS4: Complete damage

] 05 1 15 2 25 3 35 4 45 5
SA(D.3) )
Slight Moderate —— Exlensive —— Complete |

o) Non-engineered wooden structure for material technology: bamboo.

" R . , IM: SA(0.3)
Damage States 11 c
Slight 0.3532 0.606
Moderate 1.2400 0.606
Extensive 1.9970 0.606
Complete 2.6975 0.606

Probability of exceedance

DS1: Slight damage

DS2: Moderate damage
DS3: Extensive damage
DS4: Complete damage

0 05 1 15 2

25 3 35 4 45 5
SA(0.3) )
Slight Moderate —— Extensive —— Complete |

(@) TRl GRS HRATEHT TANT T |k Toh @RE

h) Non engineered regular masonry with cement blocks/bricks.

, IM: Flood height (m)
os| . Cases Median o

os) - Wall 1 0.93 0.09
2" ' Wall 2 1.03 0.03
s | Wall 3 1.09  0.02
! Wall 4 0.83  0.01

0-;. | Collapse damage state conditioned on

ol . different sides of the walls of varying

p— A ] factored critical flooding height

Flood height {m) i . Wall | Wall 2
Wall1 Wall2 —— Walld —— Walld4 Wa” 3 Wa” 4

1) Non engineered regular masonry with cement blocks.

RR
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Probabilily of callapsa

24 0.85 03 0.85 1 1.08 11 112
Flood heighl {rm}

Wall5 Walls Wall7 ——Walls |

IM: Flood height (m)

Cases Median c

Wall 5 1.01 0.05
Wall 6 1.16 0.017
Wall 7 0.89 0.014
Wall 8 1.16 0.019

Collapse damage state conditioned on
different sides of the walls of varying
factored critical flooding height

Wall 5 Wall 6 Wall 7

Non engineered regular masonry with cement blocks.

r

Probability of collapse

e —

08 085 0% 085 1 105 11
Flood height (m)

—— Masonry Building |

IM: Flood height (m)
Case Median g
Entire building 0.83 | 0.015

Collapse damage state conditioned on
entire performance of the building
Building

3




TATTT TR ST ST FraR{TeT 9-SURINT AT G

AT 29 UiRRYeRY dierer T SRawent sftereht dvarer

HITEE I R-GEATF &, HiHRrS ar fefe st 6.09 - 0.9
II REeICUIRER] 0.7 - 0.3
111 T 2ot @, e auedae R, R 0 - 0§
EEIIEG]
A% IR i, SER ATawh, EArEe qUeh 0.9 - 0.¢
ATTEER] AT
V ATRIR a1 Ui €91 &fd, ISR AEwTF, o7 0.] - 8.0
AT STEvs
TSF [ TEHAT A &Td 6.0l - 0.3
11 TEHANHI & .3 - 0.§
111 FEHATIH &fel o, 4-oc
A% el qot et 0.l - 9.0
SEgET I Afrer T9ET gt 0.003
I A qHE 0,003 - 0,00k
I TR ARG =1e 0.0% - 0.8
IV 14 %.0

Source: Glade 2003 — modified after Leone et al. 1996
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ATFAT 931 H-IUART SRl TRITGHTAT TART T TRA Terfer Frew

%.9. YT & TRE
Agriculture zone Dark green
2 [. Residential zone category 1. Low rise residential uses such as Yellows
tamily home and rural houses
II. Residential zone category 2. High rise residential uses such as Browns
apartment blocks and condominiums
3 Commercial zone (Retail and commercial uses) Reds
4 Industrial use zone Purple
5 Mines and Mining zone (Industrial utility zone) Greys
6 Forest Zone (including Recreational uses, Park lands, greenbelts) Light Green
7 River stream, lake and Wetland's zone Sky Blue
8 Institutional and Public facilities zone Blues
9 Cultural and Archaeological Important Zone (Public & Pink
Government land)
10 Any other zone as need and prescription of the municipality Black

Source: Handbook of Risk Sensitive Land Use Planning for Upazilas and Municipalities in
Bangladesh
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ST T AT SITEH TraEiTe - STINT AT HriaraT

FAGAT 23 ARGT AFRGATAAATATS HETAR TR Tt forehTer ekt 1T TTaee s

Building Code and other
applicable regulations

regulations

S. No. Zone Immediate Step Medium Term Step Long Term Step
I Very High-Risk| Stop permissions of all Important installations should | initiatives for
Zone types of new be shifted relocation of all
(a1t 3=9) developments buildings &
installations
2 High Risk special permissions for Important installations should | initiatives for
Zone very essential new be shifted relocation/ retrofitting
(39) developments of all buildings &
installations
3 Medium Risk | controlled permissions of| initiatives for improvement of | Discourage any type
Zone all types of new all installations of important buildings
(A developments & installations
4 Low Risk Development is Development is permitted in | Development is
Zone permitted in accordance | accordance with the Building | permitted in
(THT) with the Code and other applicable accordance with the

Building Code and
other applicable
regulations
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FTGAT 9¥:  AIRGH ARG GITehT AT TeRToT
L SSERIURERILERTIEEE

aE -9
Faw ¢ dn g,
b (5211 5 e K 2K 2 2 R e A RS e X
YZUANT &5 bl AR A1 HIUGUS <@ld Sl
Eﬁa:[\f_
(%) BN EA : TeTT THSH TANT TUHT SFATATE FH EHT
BT MG -

(9) AFSEN, Tded, dded a1 A e ol

TEAH] AT AT IYANT TS|

EREUN
() FARAD! FaT AT e, qeHTl, SN,
@IS FHADl Wel, bl T AMIADT

S

(3) TOE WA A1 TS AERD A
WIN - BA AEI, B AT ARdd gedEd
TITD] AT IIART AR S,

(¥) THWE T FAWTH aTEA Aedd]  ATAES
&G A1 HG1 HYH! T,

(%) Foft S A YeER 9 S s T
JEYAA THSUST aTEdfd A1 SSIE W
NSRRI

(&) Mt a1 W WESHE ST HEE qEd

Lol [ =
aAle HiggHled el ¢,
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(&) FHIIUEAD @@ T, SR T, FH1IT a0
e T AT GYATCRT A G ST F
oy e WEE AT W, e A WU
ST,

() @I9d T Gl ST TR TARYSBT S aT
Gl TG I9Geh g " AEE ™ i
a1 Atz S,

(]) FOEW, SEATAE G a1 AT IJIART qUH(
EART ST WU i e &ada ute
eI At feier wd W @dr uiuar &
G TRYHT a7 GdT 1T S,

(90) U TqFHT A frare AR uF el
A AMET FET AARGHT Gl TRUET A
QAT RYHT a1 gt izl R S |

(@) JEEE &7 @™ JEeE YO SUST Sers

i ST Ffier Mg -

() P JqoDI @@, WSRO qAT Y,
WEET a1 IURT  FHABREET AR
YIS dlgd AN ATAED] € YH FART
qUST WA, B, TE AT |l WUSHT S,

() =afehid =X T QR ST s, TE,
AT T W TS A AR g SARHIAT
el AT Wbl S,

() THN=T B IREAREE T [AHRT AUEHT,
SEAA AT AT AERE Fedle Tehl S, Al
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YASEHT AN GeARUHT A2, THEH T,
&1 S,

(¥) TOT ST el B, WA, dieh, HEl @bl

(¥) SUEEHT AN AEEHE AERAT  Hifde
[EER, ¥H, [@Ed, @HAHl a1 e [H™
TAAH] SHATAT WD EHAAT bl UH IR
ERRE R ARG IR EaS I CARE RN

(&) JEEW &P SYEN I AEeEE  gAaH
qEERRT  fawE qusl fer s @
IEAC U 99 Wil AdeaEa! & U
T O UHCAF IRAR ATEE TR
YT F¢l WYTH URAR AT ZHE AU
S |

(1) =AEATIE 87 2™ FHIH YR 9UHT S

ST HZHT FAAHTT TRAS;: -

(9) W ®FH aEG AT A WRE ol g
TIA Tebl OO qAT Al YA T
GTATUHT SR,

() Tt fpfwer o, =gEEis <
TARSFEIA @bl & adT |1 YA«
SYART 9UHI ¥ Wbl S ATl JASHa]

T GeATSYHT ST,
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(3) Toelt Same wsmam iRueT foveT, Ty, a9
AT 4T J9aed TRIST Tqed T 9iehl oAIT
AN MBI BT T O F=eb] o9,

(¥) % aEq AT = JUBLUD] HHAWIAL a1 G
TRA TIA a1 WUSRYT TRUSI TJA a1 AT
YASHHT AT GIRT UHI O T Ol bl
S,

(W) P Ay Pramend e AWe qu
bl TATUR U T WUHI T |1 UL AT
SN Wbl TIHEE Uhad Hewnt aefeurgar
HRE GO AEANIE BREL EhT T,
bl AT AN WUHT BT T fovTel F=abl 1,

(&) LB, W@ ar [l & giaer Jar ya
T TAOAT D! BAGT AT ATl Feh
s ar wfgsgmn et et gearuw
ERRIIN

(0) wdedig wfdfEfemr Iw@mT wE@er  #HEw
AT I |

() AR && @@ S YANT WUST  SIers
aﬁ@ﬁ%aﬁwmﬁaﬂwnﬁﬁa;-
(9) F a8 a1 Foar gerd IARA T FEA AT
BT EH! A, 9 GASHAHT AT i
UHT BT AT C@ T AN FHCHD! AR
TART YU S,
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() @rEre Geied, STRT e, 9 9Erf IearEd
qAT YNEH TIA  qAT 91 YA AT
GATZHT S,

(2) faftrer A0 SR, o= Qs g |re
fFrafreaer qar At T GeATEuH SR,

(Y) HUST qAT UNNE  FURH €A qAr 9l
AT AT GSATZUHT S,

(%) wgomEe Onpf, Favr gl #wessa gEn
AT TAATHAT Teehl €I qAT Al FATTHT
AR GeATZUH! S,

(8) T TUN qA@T qA @I T AEAF W,
TEU TAT THIIT Tl ST quT sboan gart
YUSROT T JYART TRUSHT T,

(©) TEUNERE IO Bleta=a garde fagst
JAISbT AT GIRT HUSHT S,

(5) O WHR O WHT  AEiE e,
fasy i &= @mEa @ SEe wdeT
ST

(3) @l aar @Hsl &3 g™ aHiswel ST @t qar
G AT BT TR, -
(9) P gagw (ggm, frdl, acar a@a) @
S AW (B, StEan, qmr gwa) e
fepfamesT @ T YuaT &7,
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() w¥m AW fabvE FRwer @t e went
(Ui werd, |, g, =t a1 =
TEAT A1) el T £

(3) &t @1 &fs werf SeEdd wEel
VEADH] T B @Al Whl AT Hell Wbl
& |

(F) aF_&A: Yafeld ST SHIGH a9 & W g
MRUHT T T2 FTHISH FANT qUHT SAATATS a S
ERIEZURITEE

(3) uof =1 =fiferep T T@ qAT FEAfA SIbyT
S,

(R) THY, TR, Faferadt, aifife wrma a
Y RET a g WUHT ST,

(3) T@ T FTEAd FARET TRUHT GHRT AT
BIEEIEEAS KIS

(Y) ®@ a1 99ed  F9UHl WU duEH AT
YD ETHT FAB0T THGHT FGT, AT
o sTUeT S,

()  yrbfdes =A, e FFw F7uerq R
PR aRE, wegadt @A aur wdEm @
el S,

(&) urflebl WeHwls WET TH  gHIFYH Al
SNEUHT & TAT el Tl TR T
e ST,
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AT Q4: I het A (UiTives) vreaTaret

R e (Acceptable Risk) - ﬁ A a1 FHEE e gt Mideh, ST,
ek, TSR T4 AAERoy SqeeTs R TR TR WAl 38 TRl T &iiehl
TR ¥ 169 |

I (Adaptation) - TR TAT HFTEE FATHRATT a1 TUTCHHT THA FHIATSH T AT
T AU AR IREa a1 T AATIEETE g BT ATeRITIehl =TIl TaH agst SUART
FATEEATE IhaH ATH o Aok W T 6D |

SHRAAT (Awareness) - foug SiRgm, foug Hramss SR d@gE ¥ W TGN U Sehelaadrars
A T QTR IR ST SATHETHT SHHAGHT Teeh! T & TS 9Fe] 06s |

Wa fmior S (Building Code)- AR TREAT T&T AIHISER WS GRHTSHT T4 MRISHeRTETRT
qa-ehl Testreq, Fmior uglia, Ferior ammlt, 96d T gq9e aa1 STRT e WaqeR faiee
JegEaTs WA TR HaTeh! I GRET T &id ATRIeTesh &Ham GHiad T SRaRa
Tt U feust sifererr w1 S iveent wEfEtS ar Argvears wae o e
el 73] 06 |

gwar (Capacity) - 9Ha™, 9HN a1 99 ST F=RiARd &9 vere wfikh,ar qee,
FoRIYATEER! T T FIq qIEAEE STHTs 99 @ik &g TRl AT STARM T Feh” 9
T 16 |

goa fas (Capacity Development) - TG ST, 98 GRAEE 1 GRS G0 THIAT
T, T, YTt T ST YRR HIEAHETE GTHISe U 3112 foehTaen a1ed T arerd
T ISUNT 716 AT FIehre T > el |iee] 06 |

Sterarg giaaH (Climate Change) - STTaTgent STaeTl TR A1 Y AT FATEH AR T
T A1 e INEdH, STHaTs GeATg TaRelyoTeR! HIEAHETe ST HTHT g IREd-eh! TRumHeTe
qiea T |iche AT STTAR] URac-eh] ShIRUT UTehideh SYHT g TR THdT, a7 dTel FIeh
TAEE 9 AT hATeheTIe! aRHUSHR FHIE a1 Y-SUARTHT TATSH Hate qRaa- 9 T¥e]
e |

AATETIF GAUTeE (Critical facilities) - AT TR T Hifdh SAATEE, AATEF GRS
AT UG a1 FARAEE S GHIST a1 HHEFATS AT ST a7 AT SATqdqehiier el
THT GATE T IS, ATTF a1 e TR €8 Savad 1 Godes qve] 16 |

faug (Disaster) - WA TS a1 FHEE AR TGl T T ATERI TIFT T FIHAT T4 9
T TR TehIST=T FeAT T qEsT=a AT, Hifeh, SATieh ¥ ATaTeaRoig &, St &l 9T
AT TFAT a%E g Wel ¥ Ued |

R



T qEahT AT ST FFagRiTe ST FSHT FHrictar

Torug SATEW =@@ae (Disaster Management) - WerlTehT gl SRS U4 fadgen! HRTaHTeTs
FH T IYLI TAR ATUERT O, I TAT THAT ATTITGHT FRIFHEE AT THRIAT]
AN T R e REmes argieie e UaH AR €0 a9l SHAreEn
EERINNEICIT R EAT I E RS L= E el

oo shifem g (Disaster Risk Reduction) - STafRId YA AThd f9g SRIAWATS =T
T AR, TWTE T TFAT S I TATHEE [AIGEEH] FREh TAGER! FIA [oUTeh
ATIRAT TR FHEAT FATR0T, SISEHehl heTaadmT hideh uR, SH- T aTaTaiorehl
THITYOT TR TAT Uiiehel FeATeseh! ail qaaard qur Uil srarent sifvghy
FHT Hi5d T/ WA TF] 6D |

g Iqrat worelt (Early Warning System) - 1ok THIAT HIGRET Hod TS a1 HaTE T
ATATIF AT THE, STH TehIIdTe G Teehl ST, GHE™ a1 SRATEEdTs 9ie elel TR
T AT TR & a1 AEIeTs AT R T4 GeTH TS W P 06 |

ST FFeI (Emergency Management) - STA@RRNH STERATeH TRUMTE] T8 TRTE=
THERTATRT QI AT, Tiiehrdl T TR G AT STEdT [ g hivsd |ieH, &
AT SHaEEH AT We e 16 |

ﬂW?EFIFﬁT-[ ARE (Emergency Services) - YRl STTRATHT TR TET T A A
YT T Alfehueh] HER aa7 ITTIEE Fleaeh! (ARSI GRITeEh! 4 T aite] 16 |

FE@Eat (Exposure) - TohTT SFAT TRl &id HIYd- STaeITHT Wl A=, ST, 9= a1 37
TAEE W e 168 |

Hivifersh AT WMt (Geographic Information System) WATSl “TFFIeXHT SATEMNG ATHTH
I TOTer AIEeT] UG, ST AeAHdTe [Hie A a1 arel YoqTes Yoo, 999, T
FETelt ¥ Fereeroor 14 fef e fohferet gemTesars e ¥ FRreeht €991 Ud T | W afrerg
e |

UAT (Hazard) 99 “U3el WA UREeAT, a%], AFE FRATehaTd a1 i, STEeh hRoT
SR AT, TTSd a7 3 R Gl JONEE, gTeTehl &1, SASiaeh! quT Jaresehl
IR, TSR qAT A ORI, ATAERoNT 519 9 e 6 |

Y-SR AT (Land Use Plan)- SITEeRR UTH TREERT UH SUARTERT SATRT S0 foshedesen
qieaH, qearge T Feriel 79 Ui, ST STaOTd Sreshlel 3Teiieh, ISR T aareriod
IoIRER MY [T TIIEE T T5gh AEeeh! Sledarars &Hed TS Wighd a1 @i
ST {oeheehl SATEAT T T AgEdehT AISHT TS[HT TAT FHTIA T RIEAH 1 el Fiea]
e |

IO (Reduction) - Yehd T T fqugen Ulige TEREEAs HH I a1 [HiHd TS
FREE T qF] 15D |

¥
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R (Preparedness) - ST AT ST WehlT HeAT a1 FECITH] STEREEAR THTTRN STl M,
Ufrehrd TS qAATY T THERTATRT TR qAT TREHI (ehr, FHEr ¥ ARnd! deqr 99

TR d S &Har T | 9 9] 06 |

A (Recovery) - fomg qwifed SHERERIN SMERYA HaTeE, SR I Qad Sta-en

HARATATE, STIHATRT TARITIAT TIH R T qT [4Ug ARG FRheEars I T TIqeE
Gfgdent Ui e FiFeT] 16 |

It (Resilience) - WehTdeh! TRIGHT Teahl FTdi- JOTEH, FHETT a1 THISTERT ST ed &waT,
S AATAIF SR T T F TUTCAATS. SREI0T T GHAITIAT AThT TehTIehT FHaEaTs
TUIH FIAAT Yok TR, THEISH, THTed T ey HE a9 TS 9a |iFe] 16 |
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TATTT TR ST ST FraR{TeT 9-SURINT AT G

AT 981 T ewar R

F TT & AT SHISTIS STh &5eh! T8 STl SEeher T STavde g | T8 el
ATl R TEhl STATed HIHTRl STERAT AERend g9 a9 T0eq ™ (99) afer aifderan
TR SHOSEATTE e | T8 oAl Mg god, R IR T 99g JgaR 9iaiid g9 |
Aot wfafeeR TN, IATEH ¥ SUNRTRl SWRE S aUT I AN wEEaTg) F e
ARl FE THATHT T T4 Hiohd W AT [ohTaet I &=eh! Je- FHaTHl g TIRes |

SIFE el a8 &Hal MERe T JEE a7 AIGUSH] UREYdl @41 §Fd IR
IREHRICTATeR STERHT FTEHATART HUHT [T TorehTEeh! ATRT TeheliTd ¥ T Tl GER T START
T TS | R T8l I8+ SRl ATIH AN ohel Feield Aledes a9 TR B4 |

- Ihehel A1ed (Graphical model)

- JH-F< (THA Fagsd) Ared (Uni-constraint model)

- IPAT GHi&T (IPAT equation)

- UIRfRIfd® Fefie Aed (Ecological footprint model)

- Il faeeiwor Jiee (Energy analysis model)

- TEE-TI-HitsRar 9ied (Pressure-State-Response model)

Enhanced
Overshooting Population Carrying Capacity

Carrying Capacity

—
(=8
—
=
=
e
=
3
j= N
o
o

=T Ro: TN SITER SHUSEATR! 98 Gl g Heb TIa |

AR ol OSSN gl T TRl TTh qUT SHUSEAR Jg- AT T T+ Heb [S19e
ARRTEE YR T3 |

¢R&
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2@ Indian Institute of Technolo S0 dIRX SAFE (Sustainable
gy

Accommodation through Feedback Evaluation) Method 3TJqR dg &HT IGEEGIREE] LU LS
T T oS |

Ieq &5l UEA (Delineation of the urban area),
foreRTera T T faehm 3T &sfent G- (Demarcation of developable and non-developable
area),
AU=AD+AND
Where, AU is the total urban area, AD is the net developable area and AND is the
net non developable area
AR Y GEAREHR! AMI AMed &l IR (Determination of area for different
infrastructure and facilities),
AD=AIF+AR

Where AR is the area for residential requirements and AIF is the area for

infrastructure development
IUT] AT &5l FEROT (Calculation of available residential area),
AU=AND+AIF+AR
AR=AU - (AIF+AR)
e SR TSR ST TVl X HI-EEEdl 0% & AE¥IRdTRl TUET (Socio

economic survey of the urban region and calculation of the floor area requirement

of the people)

Y& STTATAR! MEROT (Determination of the floor Area ratio)
FEETHATR! ERT (Calculation of carrying capacity)

CC= AU - (AND + AIF) x FAR/S
Where CC is Carrying Capacity, FAR is Floor Area Ratio and S is Built up area per

person
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AT Qo0:  TgEereh forsgwor ugfawt g et fafes

1. The VIKOR method is a multi-criteria decision making (MCDM) or multi-criteria decision
analysis method.

More details on VIKOR, see:

Chang CL, Hsu CH. Multi-criteria analysis via the VIKOR method for prioritizing land-use
restraint strategies in the Tseng-Wen reservoir watershed. J Environ Manage. 2009
Aug;90(11):3226-30. doi: 10.1016/j.jenvman.2009.04.020. Epub 2009 May 30. PMID:
19482411.

https://pubmed.ncbi.nlm.nih.gov/19482411/

2. Best-worst method (BWM) is proposed to solve multi-criteria decision-making (MCDM)
problems. In an MCDM problem, a number of alternatives are evaluated with respect to
a number of criteria in order to select the best alternative(s). According to BWM, the best
(e.g. most desirable, most important) and the worst (e.g. least desirable, least important)
criteria are identified first by the decision-maker. Pairwise comparisons are then
conducted between each of these two criteria (best and worst) and the other criteria.

Jafar Rezaei, Best-worst multi-criteria decision-making method, Omega, Volume 53, 2015,
Pages 49-57, ISSN 0305-0483,

https://doi.org/10.1016/j.0mega.2014.11.009.
(https://www.sciencedirect.com/science/article/pii/S0305048314001480)

3. PROMETHEE is an outranking method for a finite set of alternative actions to be ranked
and selected among criteria, which are often conflicting. PROMETHEE is also a quite
simple ranking method in conception and application compared with the other methods
for multi-criteria analysis (Brans et al., 1986).

Majid Behzadian, R.B. Kazemzadeh, A. Albadvi, M. Aghdasi, PROMETHEE: A
comprehensive literature review on methodologies and applications, European Journal of
Operational Research, Volume 200, Issue 1, 2010, Pages 198-215,

ISSN 0377-2217, https://doi.org/10.1016/j.ejor.2009.01.021.
(https://www.sciencedirect.com/science/article/pii/S0377221709000071)

4. TOPSIS, known as Technique for Order of Preference by Similarity to Ideal Solution, is a
multi-criteria decision analysis method. It compares a set of alternatives based on a pre-
specified criterion.

Yongli Wang, Siyi Tao, Xin Chen, Feifei Huang, Xiaomin Xu, Xiaoli Liu, Yang Liu, Lin Liu,
Method multi-criteria decision-making method for site selection analysis and evaluation
of urban integrated energy stations based on geographic information system, Renewable
Energy, Volume 194, 2022, Pages 273-292, ISSN 0960-14381,
https://doi.org/10.1016/j.renene.2022.05.087.

(https://www.sciencedirect.com/science/article/pii/S0960148122007340)
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4. Measuring attractiveness through a categorical-based evaluation technique (MACBETH)
is @ multiple-criteria decision analysis (MCDA) method that evaluates options against
multiple criteria.
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C. Galasso, J. McCloskey, M. Pelling, M. Hope, C. Bean, G. Cremen, R.Guragain, U. Hancilar, J.
Menoscal, K. Mwang’a, J. Phillips, D. Rush, H. Sinclair, Editorial. Risk-Based,Pro-Poor
Urban Design and Planning for Tomorrow’s Cities, International Journal of Disaster
RiskReduction, https://doi.org/10.1016/].ijdrr.2021.102158

Ulibarri, N., I. Ajibade, E. K. Galappaththi, E. T. Joe, A. Lesnikowski, K. J. Mach, J. I. Musah-
Surugu, G. Nagle Alverio, A. C. Segnon, A. R. Siders, G. Sotnik, D. Campbell, V. I.
Chalastani, K. Jagannathan, V. Khavhagali, D. Reckien, Y. Shang, C. Singh and Z.
Zommers (2022). "A global assessment of policy tools to support climate adaptation."
Climate Policy 22(1): 77-96.
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