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CAREC F@HBH’ICTCH JIN 3TO YCTONYHUNBbIM ‘

s o tecncamis Cocpsroti rigrom

e ABTOMOBUNbHaa gopora B OkneHae, Hosaa 3enaHaus

* Ob6cnykmBaet nopsaaka 200 000 egnHUL, TpaHCNOpPTa
BATT B CYTKM

* CoyeTaHune npuinBa N WUTOPMOBOTO MNpuninsa

* 3 noNocbl + aBTobYyCHaA N00CA OKAa3a/IUCb NoAa,
BO34EeNCTBMEM HA Napy YacoB

* Mpoueccbl A4/11 MOHUTOPUHIA NPOTHO3UPYEMbIX YPOBHEN NPUINBA

* PaclwmpeHHoe npeaynpexaeHune B cpeacTsax MaccoBomn
MHGOPMALMN U Ha 3HAKaX

* 3a4eMCTBOBAH NJ1aH YNPaBAEHMA JOPOXKHbIM ABUKEHNEM

* bpuraga TeXHMYEeCKoro obCcny>KMBaHMA rOTOBA K 3a4MCTKe JOPOTN,
Koraa BoAa oTCTynuT

* He aBnaeTca cepbe3Hon npobaemon = puckmn YC cmaryeHol

CeHTab6pb 2024 T. [-p AH F'puHBYA: 3eneHble foporu 1 agantauma
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CAREC @ A CEﬁqaC?

s o tesncemi Cospsromn

* Ta e aBTOMarncrpasnb, ewe ogmH KM 3ToM Aoporu
* [IATHUYHbIN Beyep, BNnepean AJUHHbIE BbIXOAHblE
* HenporHo3smpyemble, o4eHb 0O6UNbHbIE OCaAKMU

q WAKA KOTAHI
NZ TRANSPORT

AGENCY

* I'pyrlna MO KOMMYHUKaAUUAM TPaAHCMNOPTHOTIO OPraHa
Pa3bexasziaCb NO AOMaM

NCMOYHUK:
TpaHcnopmHeiU
op2aH Hoeoli
3enaHouu

* PasHunua mexay HeygobcTBOM M KaTacTpodom
324ACTYO JIEXKUT B NMNJIOCKOCTU KOMMYHMKaLUn!

CeHTa6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma



A0 oD\ YCTOMYMBOCTD He 0O3HAYaeT NOCTOAHHYIO

INSTITUTE

CAREC N 3KCITYaTAMOHHYI0O TOTOBHOCTD
-~~~ 1]

* YCTOMYMBOCTb - 3TO HE TO XKe CaMoeg, YTO U «KNMOCTOAHHAA NODTOBHOCTb U MPUTOAHOCTb K
MCMNOJIb3O0BaAHUKO»

* OKchopACKNIN cNnoBapb
* - cywecmeumersibHoe

1. cNOCOBHOCTbL BblOepXnNBatb U 6bICTpO BOCCTaHaBJ1INBaAaTbCA MOCJI1E
pr,EI,HOCTeI7I; BbIHOCJINBOCTb.

2. CNOCOOHOCTL BellecTBa Unu npegmeTa Bo3BpalLlaTtbes K hopme; anacTUYHOCTb.

* KnumaToyctomumBas TpaHCNOPTHAA CUCTEMA - 3TO He Ta, KoTopas AOCTyNHa ANA
ncnonb3oBaHua 100% BpemeHU, a Ta, KOTOpPaA BblAEPHKUBAET COM/IACOBAHHYIO BE/IMYUNHY
cobbiTnA 6e3 yuepba AnA akTUBA, M KOTOPAs MOXKET 1erk0 BOCCTaHOBUTLCA nocae cobbiTuA
bonbwero macwuTaba.

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma




A0 (N YPOBHH 06C/Iy?KMBaHUA 10 06ecCre4YeHnIo

CAREC KJIMMATOyCTOMYHUBOCTH
-]

* YTO Mbl 0ObIYHO MMEEM B CBOEM apCeHaNeE:
* Mepbl N0 ynyyweHuto AoporxKHoro coctosaHms (IR, konew, BbIGOUHbI U T. A.)
* Mepbl 6e30nacHOCTU AOPOXKHOTO ABUKeHUA (IRAP, cmepTenbHble+cepbe3Hble U T. A.)
* YpoBHM 3aTOpPOB Ha Aoporax (PykoBoacTso no ynpasaeHuto goporamm A-D)

* [eomeTpuUYeCcKue cTaHaapThbl (LULMpPMHA NONOCHI ABUMKEHUA U 0OO0UYMHbBI, TOPU30OHTA/IbHAA U
BEPTUKA/IbHAA KPUBU3HA)

* Ho o4yeHb peaKo yposHHU O6C!'IY)KI/IBaHl/IFI onpeaenarTca Ha OCHOBE YCTOVIHMBOCTM

» Kakoro macwrtaba goaHo bbiTb cobbiTUE, YTOObI AOPOra ocTaBanacb OTKPbITON? N KaK AONTO OHA
MOXKeT ObITb 3aKPbITON?

* be3 YyeTKO onpeaeneHHbIX ypoBHeU 06CNyKMBAHUA NO YMOZTYAHUIO KaXKaanA aopora
yKe ABNAETCA KIMMaTOyCTOMUUMBOU — MNPOCTO, BO3MOXHO, HE Ha TOM YPOBHE, KOTOPbIM
6b1210 6bl 4OBONBLHO 06LEcTBO.

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma




A0 Lo\ Kak BeIIAAAT YPOBHU 00C/AYKUBaHUS,

INSTITUTE

CAREC \o” p6ecneyrBaOIe KJIMMATOYCTOMYHUBOCTD
-]

* OnpegeneHne macwtaba K1MMaTMYecKoro cobbiTms
» KaK aKTMB A0NXKEH pearnpoBaTb Ha 3TO cobbiTue

Bpema HEMNPOXOAUMOCTU MNP HABOAHEHUAX: MHTEPBaJ1 NTOBTOPAEMOCTU
Knacc gopormn
5 net 10 ner 50 net 100 net
Marmcrtpanb HO/Nb HO/b < 2 yacos <12 yacos
PermoHanbHaAa gopora HO/b <6 4yacos <24 yacos <2 AHemn
PalioHHaA ropoackKasa o
POA HONb <6 4yacosB <24 yacos <2 gHen
Aopora
PalMioHHana cenbcKana < =
<2 yacosB <12 4yacos <2 gHeun <5 pHen
Aopora
Ob6buwecTtBeHHasa gopora <12 yacosB <2 aHen <5 aHen <7 aHen
Moavesa K < . <
A A < 24 yacos <5 pHen <10 gHen <10 gHen
dbepmepckomy xo3-BY

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma




MoaeaupoBaHue YCTOUYUBOCTH HA
YPOBHE CeTH

Bnarogapum r-Ha Kokc E. (Vrije Universiteit Amsterdam) 3a npegoctaBneHue 3TUX C1anaos

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma




5 W\ AHOAU3 TPAHCNOPTHBIX PUCKOB -> MHOTOYPOBHEBbIN

INSTITUTE

CAREC \or i ToY S (o TN
-

v
Ba3a AaHHbIX C ONacHbIMMU CUTYaLUAMM D
“ Nnowaap
[
AKMuB8 8 COCMOAHUU OMKa3a
MoaBepeHHOCTb U YA3BUMOCTb Ha ‘N -
YPOBHE aKTUBA
OTI'IpaBJ'IeHMG/ Ha3Ha4veHwune
N
Q YnpaeneHue nepeboamu
OTKa3 ceTn u nepebon B M b
obcnyxnBaHum @
% NH$pacTpyKTypHbIE yCayru A
Wo*
0¢®
oV‘l
PUCKM Ha YpPOBHE CUCTEMbI ot )
o
@

PermoHanbHble NapameTpbl N0 NOTEPAM

BYyZ: 3e/1eHble J0poru 1 agantauusa

CeHTab6pb 2024 T.

OueHKa aganTauum

@ CTpaTernv Ha ypoBHe aKTUBaA
&%
o CTpaTerMm Ha ypoBHE CUCTEMbI

d% CtpaTernu Ha ypoBHe ceTu

MpepoTBpaLLeHHble 3aTpatbl Ha
notepu ajantaumio
AN

NHBeECTH LMNOHHbIE peLlleHnA




5. WY AHOAU3 TPAHCMOPTHBIX PUCKOB -> 6a3a AGHHbIX

S onacHocTekn

-4
 AHa/n3 nocneacTBUM HAYMHAETCA C

(NpOCTPaHCTBEHHDbIX) AAHHbIX O

Pa3NNYHDbIX CTMXMVlHtﬂX 6e|ﬂ|CTBMﬂX, r |
3emneTpAceHunn nyr
IKCTPpEMAJIbHbIX MOITO0AHbIX (4 nHTepsana _, Cmkerme |
NOBTOPAEMOCTH) l |
ABNeHNAX N USMeHEHUN KTTUMATA. r
|
* HekoTopble gaHHble MOryT 6bITb Unknons - W Cropote
(5 HTepBanos . BeTpa
MNoay4eHbl U3 06LLI,e,£I,OCTyI'IHbIX nosTOpAEMOCTH) \ |
MCTOYHUKOB, OAHAKO, NHOTAAd HasoaHeH!A ! '; [ NosepxHocTs |
(7-10 uHTepsanos | - - . - |4 Peka |
TpebyeTcAa fIoKanbHaA UIu wosmopsewoet) |~ || Nobepense

MHONBNAYANN3NPOBAHHAA
MHPOpMaLUA

CeHTAGpPb 2024 T. MHBYA: 3eneHble A0POoru 1 aganTtaumsa 10




5. Y \Y AHOAU3 TOAHCMOPTHbIX PUCKOB -> BO3AEUCTBUE HA YPOBHE
PO Y OKTUBOB

o
[
3emneTpsaceHus PGA [ [lepeceyeHune 7] |
(4 nuTepBana Liquefaction | | <
NOBTOPAEMOCTH)
| —> ‘ AKMu8 8 cOCMosIHUU OMKa3a
( | — | L
WMKNOHbI .
- - L { Wind speed | H |
(5 uHTepsanos - ¢ |
NOBTOPSAEMOCTH) \ |
_ ) | Pacuet notepb |
HasoaHeHUA B o || surface |
(7-10 nHTepBanos Lot |4 River | cost °° o |
nostopsemoct) | "~ .|| Coastal | Uroswed | 2000 .
\ - ' Railway 6000 °* a |
p 41_ 0.0 ‘
basbl AaHHbIX |
. y Roads N Jr \
TPAHCNOPTHOM Railways | | |
NOHPACTPYKTYPbI \
| Puck n HeonpeaeneHHoCTn ‘
10
Coumo- “ [ cop Sensitivity = EPL Curve —
e 6
TEXHUYECKMe Fragility | ofloss
6 =.| | Repair costs parameters , |
a3bl AaHHbIX | \ Prot. standards 0 |

T

CeHTab6pb 2024 T. [-p AH F'puHBYA: 3eneHble foporu 1 agantauma




5. Y\ AHOAU3 TPAHCMOPTHBIX PUCKOB -> Nepeboun Ha ypoBHe

CAREC ceTH

Max Daily Tons disrupted

OueHKa nepeboes B 06CNYyXKUBAHUM NYTEM

N3y4yeHunsa cneayowmnx KOMOMHUPOBAHHbIX

NAHHbIX:

* NHdopmauma o coctoaHum cetu (Hanpumep
XapaKTEPUCTUKN TONOJIOTUN)

* aKTMBbI, KOTOPbIE NOTEHLMANbHO YA3BUMbI
(aHaNM3 «ropaYNX TOHEKY)

* nHPopmaumsa 06 NCNob30BaAHNMU CETH
(MOLLLHOCTU N UCNO/Ib30BaHMeE)

-

* 3TO NO3BONAET Jyyllle OLUEHUTb peasibHble
nocneactsua nepeboes (1 3aTpaThbl Ha UX
ycTpaHeHue). [lomoraeT paccTtaBuTb
MPUOPUTETbI B UHBECTULMUAX.

Bolivia

T \ Tons disrupted {"000 tons/day)
! \ -0-13
7 -13-27
Yo ONbUL— -27-40
N -40-53
| Ry =53-66
X « o -66-80
N s -80-93
b > =93-106
Santalc -=>106
Tierfa del Fuego, Antartida e islas del Atlantico Sur
W National
B Provincial
100 km
B Rural —

B No hazard exposure/effect

CeHTs6pb 2024 .

AKmMue 8 cocmosiHUU OmKa3dad

- - —-»

YnpasneHue nepeboamu
L

12



<~ N AHOAU3 TPAHCMNOPTHbLIX PUCKOB -> CETEBbIE

INSTITUTE

UG 2 B3AMMO3ABUCUMOCTU
I ——

* BbiaBneHue (B3aMMo-) 3aBUCUMOCTEN MeEXKAY MHDPACTPYKTYPHbIMMU ®
ceTAMM
v
* TpaHCNOPTHbIE Y3/1bl, CKOPEE BCEro, 3aBUCAT OT SHEPreTUYecKom AKMUG 6 CocmorHUU omKasa

MHOPACTPYKTYPbI, BbI3biBas Pa3/INYHbIE KaCcKaaHble 3PPeKTbl:

* [oacTaHuus 3aTonsieHa/nopaxkeHa 3eMNeTPSACEHUEM, HO TPAHCNOPTHbIN
y3e/1 NopakeH He bbln = HO BCe ellie ABNSEeTCA HepaboTaowmm
TPAHCNOPTHbLIM Y3/10M e

*  OHu moryT 6bITb 3aTPOHYTblI OAHOBPEMEHHO, HO NOACTAHLUMA
BOCCTaHaB/AMBaeTcA Aonblie/bbina 6onee cepbe3Ho 3aTPOHYTA, > HO
TPAHCMNOPTHbIM y3e/ BCe PaBHO He GYHKLUNOHMpPYET

e
Q YnpasneHue nepeboamu

* 33aBUCMMOCTU MeXKAY UHPPACTPYKTYPHBbIMUN aKTUBAMU TPYAHO ,‘
MOAENNPOBaATb, MO3TOMY HYacTO AEeNal0TCA A0ONYLLEHMA O CTENEHU oo "‘ﬂf. '“'”'l“'L.wm o
3aBMCUMOCTM U UCMONb30BaHUA (HanpUMeEp, KaxKablh TPAHCMOPTHbIN 4 A |
y3en 3aBUCUT OT BAnKaNLLEeN 3N1eKTPUYECKOM NOACTAHLUMN)

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma



A~ 00\ AHOAU3 TPAHCNOPTHbIX PUCKOB -> MAOKPOIKOHOMUYECKUE
S NOCAEACTBUS
-

* [lpeobpa3oBaHune nepeboes B 06CNYHKMBAHNM B MAKPOIKOHOMMUYECKME

nocneacTeus.
e [1na sToro byaeTt oueHeHO HECKONbKO NOKas3aTene:
*  O6wme MaKpPO3IKOHOMUYECKME NOTEPU — CYMMA MPAMbIX U KOCBEHHbIX NOTEPb AKMUS 6 COCMOAHUU OMKA3a

B AO0/11apax CLUA/,EI,eHb N3-3a NOTEPb TOBAPHbLIX MOTOKOB U3-3a OTAE/IbHbIX
3BEHbEB, OTKA3 KOTOPbLIX NPNBOAUT K OTKNKOHEHUAM, KOTAda e,D,MHCTBeHHbIl;‘I

[OCTYMHbIA BapMaHT MapLUpyTa No MapLUpyTy OTNpaBAeHUs-Ha3HaYeHu A g, Jrooanesue nepetommu
CTAaHOBMUTCA PU3MYECKMN HEAOCTYMHbIM SRR
* CroumocTtb nepepacnpegeneHua ¢paxrta — obLas pasHULA MeKAY OLLEeHKaMMU L2

3aTpat nocne nepebosa n o nepeboa B OTHOLWEHUN BCEX MOTOKOB MO MApPLUPYTY
OTNpPaBAEeHUA-HA3HAYEHMS, NepeHanpaBaeHHbIX U3-3a Nnepebos B
TpaHCNOPTHOM coobuweHnmn. Pacxoapl No nepepacnpeneneHmnto rpy3oB A0XKHbI
6bITb OTHECEHbI HA TPAHCMOPTHOE 3BEHO, OTKA3 KOTOPOro CTaa NPUYNHOM ITUX
nepepacnpeaeneHunn.

e 06wmi1 sKoHOMUYECKnit apPeKT — 061,aa SKOHOMMYECKAA KPUTUYHOCTb
ceTeBbIX CBA3EeMN NpeacTaBaseT cobom cymmy UX MaKPO3IKOHOMMYECKMX NOTEPb
M 3aTpaT Ha NepepacnpeaeneHmne rpy3oB, MOHECEHHbIX B pe3ynbTate nepeboes.

CeHTAGpPb 2024 T. [O-p AH FpuHBYA: 3eneHble A0POrn U aganTaums 14




<0 N AHOAU3 TPAHCMNOPTHbIX PUCKOB -> COLUAABbHbIE

\ ‘ INSTITUTE

NMOCAEACTBUA
v
v
e [lpeobpasoBaHue nepeboes B 06C/yKNMBAHNU B COLMANBHOE
BO3EMNCTBME.
v
AKMu8 8 COCMosAHUU OMKa3a
e JleHeKHble NnocneAcTBUA MOTyT ObITb MONE3HbI ANA MPUHATUA PELLEHUNA O - g
TOM, KyA4a MHBECTUPOBATb, 04HAKO, OHW He BCeraa AatoT MNOAHYH0
Ka pTMHy' 6 YnpaeneHue nepeboamu
- —————— W
e

e JloCTYNHOCTb A1 MECTHbIX COODOLLLECTB MOXET ObITb HU3KOM C TOUYKU
3peHUA NpPAMbIX GUHAHCOBbIX 3aTPAT, HO MOXKEeT UMeTb 6o/ibluMe
pacxoabl Ha coumanbHoe obecneyeHme.

* Takum 06pasom, Mbl TaKKe PacCMOTPUM ApYyrue HeJeHeXHble
NoOKasaTen, TaKUe Kak AO0CTYNHOCTb OONbHULL, U KONNYECTBO /IIOAEN,
NOCTPaAaBLUMX OT 3aKPbITUA Y4ACTKOB A0POT.

CeHTAGpPb 2024 T. [O-p AH FpuHBYA: 3eneHble A0POrn U aganTaums 15




v Xl MHTETPALLUA KAUMATOYCTONYMBOCTHU

CAREC

1 2 3 @
OueHKa aganTaumm
BapuaHThbl ananTaLmm ApanTtauma gna ApanTtauma gna
1A CHUSKEHWA CTeneHH BapuaHTbl yKpennenusa / NOBbILLEHMA
ONacHOCTH agantauun Ha nogaepaHus / YCTONYMBOCTH CrpaTerni Ha yposHe akTvBa
YPOBHE aKTUBOB yNyylleHuns CUCTEMDI 8
HKLUMOHaJ/IbHOCTU ¢, CTpaTernmn Ha ypoBHe CUCTEMDbI
by o
o
cetu
CTpaTeI’MM Ha ypoOBHe CeTH
NoaBepKeHHOCTb PR AS N
Kakaa nHdpactpyKTtypa Rakue notepu
HaXOp,VITCFI»I; ¥ noHecet obuwectso?
OnacHocCTb
onacHocTu? . [
YTO MOXKET BbI3BaATb " w mEm
PUCK? ﬁ - . 77
an|=s|nam MpeAoTBpalLeHHble  3aTpaTbl Ha
EE | EE | EHNm . nortepu ajantauuio .
| | | AN
YA3BUMOCTb @
Kakown yuwiepb 3To HaHeceT B . .
MHpacTpykType? osAcUtTBnE NHBECTULMOHHbIE peLleHun

16
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INSTITUTE

[lyTn aganTanguu

(n1M KaK o6ecneYuTbh COOTBETCTBUE BalIUM
YPOBHSIM 00C/JIY>KUBAHHUSA, 00eCIIeYrnBaIOIIUM
KJIMMATOYCTOMYUBOCTD)

Bnarogapum r-Ha T. XeHHUHra (OkneHAacKun yHuBepcuTeT) u r-Ha E. KoKc (Vrije Universiteit Amsterdam) 3a
npeaocTaBAeHMNE psaaa OCTaBLUMXCA CNANA0B




A G MHOroypoBHeBbIN MOAXO0A;:

CAREC

S KaK OHI‘aHI/ISOBaTb aHaﬂTaHmo'?I

Basa gaHHbIX C ONacHbIMK CUTYaLMAMM OueHKa aganTauum

Mnowanb

-
w,
L

5 CrpaTervu Ha ypoBHE aKTMES

Axmue e COCMOAHUL OMKA3a o
©.% CrpaTeruM Ha yposHe cMCTEMBbI

MNoaBepXeHHOCTb U YASBMMOCTDE Ha - 5 .
YPOBHE aKTUBa 5% CTpaTeruq Ha ypoBHe CeTM
OTI'I[JEBJ"IEHHE}" HazHadeHHWe
% Ynpagnedue nepeBoamu Action 1 0 0 Q 0O
OtKas ceTn 1 nepeboun B A . Action 20 1 0
obcnyxuBaHuu @ ! . o
Action & Q—0) J====
% WudpactpyurypHble yoayrm 1,:,\&“" Retion 40 0 é
Qﬂ} e 0 10 70 €0 90 100
PUCKKM Ha ypoBHe cUCTEMDI ?2,"“‘}0 K
o0

MHBECTH LWOHHbIE peLlUeHWUA
PervoHanbHble NapaMeTpbl NO NOTERAM

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma




A N
Lot (e AanTanus nH(])paCprKTypbl K KJIUMAaTy SABJAETCS
MHOT'OVDOBHEBOM

Cnpoc/
YpoBeHb OnacHocTb Yaszsumoctb |[MoaBepxeHHOCTb| MoLWHOCTL BoccraHoBneHune
npeasioxeHue
CrteneHb
YpoBeHb
WHTEHCMBHOCTHU
onacHocTu
lNnowagb
Ha ypoBHe OyHKUMSA eomeTpusi MotpebHOCTN B
aKTMBOB yS13BMMOCTH (pacnonoxeHue) BOCCTaHOBNEHUU
CoeguHuteneHble | [ponyckHas
YpoBeHb ceTu aoporu CNoCcoBHOCTb
(Tononorusa cetn) | coobLueHns
YpoBeHb MpenonoxeHune/c |BoccTaHoBUTENBHAA
cUcTeMbl npoc Ha y3nbl CNocobHOCTb

f m l raca '-H MeperpuHa 1 ap. (B npouecce)

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma




W N
Canh G Ajanranys KJIMMaTa K HHQPACTPYKType ABJISAETCA
MHOT'OVDOBHeBOM (ii

Cnpoc/
YpoBeHb OnacHocTb YaszsumocTtb |lMoaBepxeHHOCTb | MowHOCTL BoccraHoBneHue
npeafoxeHue
CtpouTtenbCcTBO
YpoBeHb
Jambo um
OnacHoCTU .
orpaxneHumn
Moobem ypoBHSA
Ha ypoBHe > yp [ononHuteneHble
XKenesHbIX Jopor
aKTUBOB y PEMOHTHbIE Bpuraabl
N HacbInen
lNocTpoeHne HoBbIX| YBenuyeHmne
YpoBeHb ceTu COeQUHUTENbHbIX rpy3oBou
CcoobLLEeHUN MOLLIHOCTU
YpoBeHb YBenunyeHne | BoccTaHoBUTENbHbIE
CUCTEMbI 3anacos TML] doHabI

‘r miraca -H MeperpuHa 1 ap. (B npoLecce)

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma




A7 G IpuMepbl aganTayy Ha yPOBHE aKTUBOB /151

CAREC

o HaBJII/I‘IHbIX TUIOB ONIACHOCTEU

HaBogHeHue

[MogbemHble NyTU (KONMOHHbLI, apkn U T. A.)

Yny4leHne CBA3HOCTU NOTOKa (BOAOMPOMYCKHbIE
TpyObl, MOCTbI, NEPENNBHbLIE KaHarbl)

3acyxa

CTpoutenscTBO BO4O3anopos

YnpasneHve BraxHOCTbIO NOYBbI (NpegoTBpaleHne
OMnon3Hem)

TennoBble BONMHbI

Bornee BbicokMe TeMnepaTypHble XapakTepPUCTUKN

CnnowHon ceapHon penbc

NecHble noxapbl

CospgaHve npoTMBONOXapHbIX nperpaj

BeTpsiHble 6ypum BeTpoycTonymBble KOHCTPYKLUA
OnonaHm YKpenrneHve 3eMNnAHOro nosiotHa/pyHaamMmeHToB Anis
NPOrHO3UPYEMOrO CMELLEHUS rpyHTa
3emMmneTpsaceHus CencmocTorkme KOHCTPYKLUK

( mi raca - MeperpuHa v ap. (B npouecce)

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma
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A G Iyt aganTanun

CAREC

= [TyTn apanTauum mMoryT ObITb LIEHHBIM

Adaptation Pathways Map Costs and benefits of pathways
MHCprMeHTOM ﬂ,J'IFI I'IJ'IaHl/IpOBaHI/IFl | Time horizon 20 years
Pa3NUYHbIX cTpaTeruin agantaumm u reent --Timshatean S0 e
Pathway  Costs Benefits Co-benefits
MX CpaBHeHMﬂ Current, : o o
o situation A *
| Harlpl/lmep, OHN NMOMOIAKT HAUTH Action € 2 00 w0 0
BGanaHc mexay nocTeneHHoOW Action D ; g oo
o o . - > '
aganTtaumen n TpaHcdopmMmmpyroLlen Changing conditions A - sQ o 0
aﬂanTaL',VIel\;l. TimCIDchd?{Enarin lt:l 70 /\,E'D‘ 90 ‘ 100 : . ?go :::* E
0 + + N
s MocTeneHHas aganTaums 3a4acTyo Time high-end scenaric 10 A AR
ﬂ,el_IJeBJ'Ie B KpaTKOCpOL‘l HO|7| o Iransfenjs.l'.at?on.tn ne-..-.r policy acfinn ) . Pathways that are not necessary in low-end scenario
l Adaptation Tipping Point of a policy action [Terminal)
nepcneKTMBe’ O.D'HaKO, D'nﬂ r Palicy action effective
) ecision node
obecrnevyeHns yCToONM4YMBOCTU K boree -
aKCcTpemMaribHbIM N3MEHEHUAM https://www.deltares.nl/en/expertise/areas-of-expertise/sea-level-rise/dynamic-

adaptive-policy-pathways

KnnmMmaTa MOXeT notpeboBaTbCs
TpaHcdopMaLMOHHaAA aganTauns.
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[lyTn agantamuu

Adaptation Pathways Map

CeHTs6pb 2024 .

Costs and benefits of pathways

| Time horizon 20 years
Action A Time horizon 50 years
Time horizon 100 years
Pathway Costs Benefits Co-benefits
Current
situation 1 Q M * 0
Act C 2 G FrEE 0 0
Action D 3 Q 0 0
> 4 o bbb 0 0
Changing conditions
, , , , 5 O 0 0 -
AN
. 0 . 10 70 80 a0 100 6§ D0 ++4+ 0 -
Time low-end scenario
. : A — . : - 7 O 444 0 -
+ + -
Time high-end scenario 10 70 80 Q.E 100 s 00 —
pars g Q o i
0 Transfer station to new policy action . .
Pathways that are not necessary in low-end scenario
| Adaptation Tipping Point of a policy action (Terminal)

Policy action effective

Decision node

https://www.deltares.nl/en/expertise/areas-of-expertise/sea-level-rise

dynamic-

adaptive-policy-pathways
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A0 G TpancdhopManuoOHHAS M MOCTENEHHAS afanTalus

ALANTALMA

OTBETHbIE MepPbI U NOATOTOBKA K BO3AENCTBUIO
M3MEHEeHUA KAMmaTa

YnydlweHHaa MHOPACTPYKTYpY,
S . T.e. ObdekTmBHbIE
MPPUTaLLMOHHbIE CUCTEMbBI ANA
60pb6bI C 3acyxoi

TPAHC®OPMALMNOHHAA AOANTAUMA

rny6oKMe cUCTEeMHbIe U3MEHEHUA, KOTopble TpebytoT
PEKOHPUTYPaLMM COLMANBHBIX U SKONOMMYECKUX CUCTEM

AnbTepHaTMBHbIN 06pa3
YKU3HU U TPYAOYCTPONCTBO

M3meHeHUs B CEIbCKOM XO3AMICTBE,
Hanpumep gueepcuduKauma KynbTyp,
YKpensiieHne cBA3ei C pbIHKOM

/ MoaroTtoBKa K NaBogKkam/ HaBOAHEHUAM, HoBoe ropoackoe . ;
. /3am,wﬂ-|b|e Mepbl No obecneyeHunto NPecHon  naaHMpoBaHMe 4/A | _

BOAOWN

CeHTs6pb 2024 .

3alWMTbl togen m .
NHOPaACTPYKTYPbI 2
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A0 o\ 3aTpaThl Ha aJanTalMi0 K MHOXKECTBEHHbIM ONIaCHOCTAM
CAREC \\.”/ TpeOYyIOT COBMECTHbIX YCUJIUM /ISl MOAE/IUPOBAHUA:

* Bce elle MHOro HEM3BECTHbIX MPUCYTCTBYET BO B3aUMOAENCTBUAX MEXKAY CTpaTeErMamu
ajanTauum mexay pasnnyHbIMU ONacHbIMU NPUPOAHLIMU ABAEHUAMMU -> NOTEHLUMAN ANA
CUHEPIrUn, HO TaKXKe U PUCKM ANS Ae3afanTaunm

¢ 3anaTbI Ha a4anTaunto TpyaHoO oueHnTb, N TEM bosee B TaKom MHOIToypoBHEBOM
KOHTEKCTE: KTO NMNOJIY4a€eT BbIfOA4bl, a KTO 6y,£|,eT NNaTUTL?

 [1na saToro TpebytoTca coBMecTHble ycuamna coobuectaal

CeHTs6pb 2024 . [-p AH F'puHBYA: 3eneHble foporu 1 agantauma
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0 G [IpuHATHE (l)I/IHaHCOBbIX pemr eHMil ISl NOBBIIICHNS
CAREC "

YCTONYHNBOCTH
[lepeHoCcHTe MHBECTULMU UNU yNIpaBRAUTE WHBecTupoBaHue «bes
pUCKamMu, UCNONb3yS pasHble NOAXOAbI COXXaneHnum»
5 Ykpennaute 1 3awmuianre
01 W36eraitTe - 3KCTpeManbHble puckn, rae + 01 KPUTMUECKM BAXKHBIE
WHBECTMLMMN He GyayT urpartb ocobom ponm KOMMOHEHTbI MHAPACTPYKTYPbI
MepeHocuTe pucKu N v . .
751 CHIDKEHWS PUCKOB C HU3KOJ CMNUBaiTe M 3aLMLLANTE NPOEKTHI,
02 '3‘K 1AEMOCTbIO HHBECTHLLMI q 02 VMelowue BbICOKYI0 OKynaemocTe
(Hanumep cTpaxosaHe) a BCNIEA,CTBUE CHWKEHUS pucKa
OTKknapbiBaiiTe 3HaUNTENbHbIE UHBECTULUN, > Ynyuwaite mepbl pearmpoBaHms,
03 KoTopbie He HYXHbI MME@HHO ceityac 03  Pecypcbi 1 NpOTOKONbI
(Wanpumep, nepemeLyeHue mocTa) upe3BbIYaiHbIX CUTYaLNiA

NMocne ctuxunHoro 6eacTeus
BOCCTAHABNIMBANTE NO NPUHLMNY
«nyywe yem 6bino/

MCNONb3ynTe OTAUYALLUECA NOAXO0AbI

[nsa GonbLuen yactu ceTu 04
04 NPMHUMAWUTE PUCKU C HU3KOW BEpOATHOCTb —
WNK nocnepcTBMAMM

CeHTs6pb 2024 .
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NMHCcTpyMeHTAapUH «3eJieHble JOPOru»

[MPOEKT, COBMECTHO peasin30BaHHbIN

CeHTs6pb 2024 .
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* PacwmnpeHmne 3a npeaenbl TPAAULMOHHOTO GOKYCa,
KOTOPbIN NpecneayeTt NPUHLUMN CBA3HOCTMW, NeLUsIY

FOSTER
INCLUSIVE

6e30nacHOCTM N LEeHOBOW AOCTYMNHOCTM.

MATERIALS AND DECARBONIZATION

* [1eBATb TEMATUK «3€/1eHbIX AOPOIr»:

CeHTs6pb 2024 .

* yrpaB/eHNe BOAHbIMU U 3eMe/IbHbIMU pecypcamm

AeKkapboHumsaumn
KIMMATOYCTONYMBOCTb

YMeHbLUEHMWE 3arpPsA3HEHUS
Y/Iy4LIEHME KQaYeCTBa KU3HU
coxpaHeHune bruopasHoobpaszus
FOTOBHOCTb K CTUXUNHbIM BeactBmam
3K0JIOTMYECKM YMUCTble MaTepuasbl
COAENCTBME NHK/TIIO3UBHOMY POCTY

CONSTRUCTION

DISASTER
2 PREPAREDNESS

L2222

PRESERVING
BIODIVERSITY

IMPROVING
QUALITY

OF LIFE WATER

AND LAND
MANAGEMENT

[-p AH F'puHBYA: 3eneHble goporu 1 agantauna
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REDUCING
POLLUTION

28



CAREC L YTo Aes1aeT 3TOT UHCTPYMEHTApPUi?

(@)
. I'eHepMpyeTv nepeyeHb Hag/iexKalwmx NPaKTUK 3eNeHbIX A0POr (@)
ANA KaWAOM TEMATUKM HA OCHOBE KPUTEPUEB, ONPEAeNEHHbIX |5

nonb3oBaTenem

» Kaxkaan npaKkTUKa coaepuT onmcaHmne creaytoLLero:
* NoapobHasa HPopPMaLMA O NPAKTUKe
* Mpumepsbl/ nnntoctpaumun/dotorpadumn

DISASTER
\\. 224 PREPAREDNESS

7N

 3aTpaTbl/ BbIroaa L ROADS

* [logaepKunBaroLme mexaHn3mol

“‘(
* CnpaBoyHas MHGoOpMaLMA: / G le
I~ q rorvTion
©) s &

* Llenb cocTomnT B TOM, YTODObI NpeanaraTb HoBble MAEN ANA

IMPROVING AQ{
HOBbIX MPOEKTOB Ha 3Tare pa3paboTKkn Man cmaryaTb i i
npobsiembl, KOTOPblE MOTYT BPEMA OT BPEMEHWN BO3HUKATb Ha N1 [Q,)
Nl
CYLLEeCTBYOLLMX AOPOrax

CeHTAGpPb 2024 T. [O-p AH FpuHBYA: 3eneHble A0POrn U aganTaums 29




CAREC \\0 OTKyaa 6epyTcs NPAKTUKU?
* O6wmnpHan (150) u pacTywas Konnekyuma nyywmnx (@)
NPaKTUK i
* OTKPbITbIN MPU3bIB K NEPeaoBOMY OMNbITY U coobuiecTBy ‘
NPaKTUK .
* Pa3nnyHas npakTnyeckan AOKyYMeHTauMa U onbIT )
MPOEKTOB NO BCEMY MUPY iy ROADS

* JKCMepTHOE CyKaeHune n onbIT iy

IMPROVING
QUALITY
OF LIFE

WATER
AND LAND
MANAGEMENT

Y s \O )
* 3TO XXMBOUN MEXAHU3M: Mbl NPUBETCTBYEM HOBbIE S

AddHHble N cBedeHNA
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CAREC Kak mos1iy4yuThb

-
* https://data.adb.org/dataset/green-roads-toolkit

* B HacTosALLLEE BpeMSA 3TO MHCTPYMEHT B M!

M DATA LIBRARY

Home Datasels Dashboards Data Stories About Terms of Use

 dann 90 Mb

* MMnaHMpyem npeobpa3oBaTb €ro B OH1ANE

Green Roads Toolkit

Climate change | Transport

The Green Roads Toolkit is an essential collection of good practices intended to inform the development and management of sustainable
and eco-friendly roads. It serves as a comprehensive compendium of green roads measures for guiding the planning, development,
construction, and management of roads. The toolkit sets out interventions and good practices under nine dimensions including
decarbonization, climate resilience, water and land management, pollution reduction, improving quality of life, conserving biodiversity.
disaster preparedness, responsible sourcing of materials, and fostering inclusive growth.

BE

ﬁ Green Roads Toolkit

sustainable roads decarbonization of roads

Green Roads Toolkit

Climate Change Resilience

water and land management - pollution reduction biodiversity quality of life disaster preparedness

sustainable materials recycling inclusive growth - gender mainstreaming

CeHTs6pb 2024 .
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Juions (NBS) can be defined Tsolulons Mhat are molaled and sUppOrted by hature and hal may also ofer environmental, sconomic, and soal
oonciis, whie incroasing resitence. Nature-based
Solutons include both green and natural infrastructure. Nature-based solutions such as restoring wetlands, contrling crainage with bioswales, ining roads with planted trees in
ctios, and using cover crops near roads can infrastructure more resilient to the impacts of lmate change. Al they could
CAREC provice over a thid ofthe miigation needed t achieve the 2030 argets of the Paris Agreement. Agencies have begun integrating nature-based soluions nto theirwork, but they
£ are ot yet tized o their ull poential. Nature-based solutions are fundamental to many of the “green roads” practices identified inthis oolkt
INSTITUTE Description
Nature based solutions can be very costeffective, enhance local employment, be environmentalyfiendly and aesthetc, and have ong-ter value to ifrastrucure. They rely on
natural vegetation and natural systors to help mitgate the impacis of clmate change. A common thread among NS techniques is that they provido  groater value than single-

[purpose traditional infrastructure to yield community and ecosystem benefits and enhance the resilience of the site.

eography and Cimate | Movnanous] it nid | Topeal | Looe
X x 1 X X X
A - - n BT = - - T s Paved highways Expressed [ rpan roads
PrﬂjECt LEVEI Appllcatlan Step elect Green Road Theme(s) and project characteristi 2 3 4 5 7 8 e Standard ofread X : Doy =
[Mote: Clear all checkboxes in both Step 1 and 2 before making €02 Res W&L Pol @ Qol o Dis Mat i Plamning | Design |

x L
selections) O O O O (| ] O O Degros of mpact | czemenal - LD E Transiommatve

2 3 4 5 6 7 8 9 10 " 12
Green Road CO, Res WL Pol QoL Bio Dis. Mat Inc. Con Saf Aff
) . cbjecives served
. Mountainous Flat Airid L ° ° o
Gepg ra ph"' and Climate o e rang z To7s by costeeciie and Tmprove STmate-Taated resTiance T genara and
0 O O [rascuctre such 2 roads h partear 113 a mgraton of enginoorng wit nauret Those NBS sotons ncde bt are ot miod o

[-Using soil bioengineering such as vegetated structures and live stakes to stabilize roadway cut and fill slopes;
Restoring floodplains and waterways near roads to prevent local flooding

= 1 9;
Low-Waolumedrural Paved highw ays Exprezsed Gonsinssing oswales and ran gardans n uban setings o prevent local sreet and area flooing:

[ Goraicting shest and pain i confonclon ain elenien o et reton ponds and wetlancs areas diacent o he nfasructure
Standard of road [Goe o sroon routs mran avee buidings to ugmmont oo groen apacee

D D D Planting trees along roads and streels
Detais of the |

Using permeable pavers and grassy parking areas to enhance groundwater infliration and reduce runoff;

o0d pracice, |-Acquiring land n loocprone areas to allow lods to spread out and flow sowty, minimizing damage to loca nfrastructure;
inclexamples |-Selecting and managing trees and plant ecosystems that are not vulnerabl tofres
P i B [Restorng sand dunes and mangroves in coastal areas to prevent coastal loding:
Planning Design Eanstruction| vt biing o oacs s cossil HanG G dskoy i cogotl egiaton;and

Road project stage

D -instaling culverts such as “stream simulation” designs that replicate natural stream channel characteristics through the culvert

Imeremental Progressive

Degree of impact 0 O

Green Road Practices found 145 GR objectives served: ® Core contributions O Secondary

SOIL BIOENGINEERING MEASURES INCLUDING LIVE VEGETATED STRUCTURES ROADSIDE VEGETATION AS A BUFFER ALONG STREAMS AND NURSERIES FOR
AND LIVE STAKES NATIVE VEGETATION IN A ROAD PROJECT

1 2 3 4 5 o 7 8
jreen Road Theme |Intervention Area Mo. Practice Name 002 Res WEL Pol QoL Bio Dis Mat GREEN ROOFS AND BIOSWALES OR RAI GARDENS ALONG URBAN STREETS

. Decarbonization 1.1. Road Network Planning and Road Transport 111 Traffic management to limit peak hour congestion ————
mproved Desgn sndards [ x x
HEO R Ve s || commme e |-
iy Development o forGreen s | x

. Decarbonization 1.1. Road Network Planning and Road Transport 112 Optimize traffic signal timing Erabing factors
Management

‘Supply systems: avallable

Environmental Standards X P

‘Application of New.

Regulatory Frameworks s

Connection with other

. . L. . improved ianning Systems .
. Decarbonization 1.1. Road Network Planning and Road Transport 113 Low Emission Zones (LEZ) : o G
ey matire Based SaTons 372 elRIely Fexpersive BScauss oy e U o atral vegeiaton s Fazard igatin TG NS can provie Ty Ssomome 500 370
Management environmerial benets boyond the benafis from traditonal flood mitgation pojects
|Some components of nature-based solutions may have higher upfront costs (e.g., design for nature-based features, increased Devmmmg coordination, higher contingency).
owever, nature.based souons ars ofon prefarad ahematos for the ot savings hat o ypcaly Soen when compared wih solely
. Decarbonization 1.1. Road Network Planning and Road Transport 114 Encourage mass transit (buses and trains) o1tons overthe fongterm
aenges o implementation of NBS inluce buing sustainable soluons; geting community involvement nprojecs: developing fechrical gudance and sanderds or
Management requiatons for use; and education neede t teach basic concepts of naure-based projects.
costsenciis
. Decarbonization 1.1. Road Network Planning and Road Transport 115 Facilitate the use of fuel-efficient vehicles
Management
. Decarbonization 1.1. Road Network Planning and Road Transport 116 Implement anti-idling ordinances o sonss e 75 . (3B o T o fo eroson cont New Yok NY: A Wiy nlersience PUblcaton, Jomn Wiey
Management [Howell, J. 1999. Roadside Bio-engineering Reference Manual. Department of Roads. His Majesty’s Govemment of Nepal. Kathmandu, 218p.
£

B. Webb; S. Douglass; B. Dix; S. Asam. 2018 White Paper: Nature-Based Solutions for Coastal Highway Resilience. FHWA-HEP-18-037.
Federal Highway Administration, ICF, and South Coast Engineers,
[Washington, DC 20006

. Decarbonization 1.1. Road Network Planning and Road Transport 117 Introduce electric vehicles [EVs)
Management

[Environmental Protection Agency.2023. Different Shades of Green. Green Infrastructure Research at the U.S. Environmental Protection Agency Brochure.

reading or viewing|

Steinfeld, D.; Riley, .; Wilkinson, K.; Landis, T.; and Riley, L. 2007. Roadside Revegetation: An In‘egvated Approach to Establishing Native Plants. FHWA-WFLITD-07-005,
Federal Highway Administration, Vancouver, WA. and Umatilla National Forest, Pendieton, O. 424

117 | 118 | 1.19 | 1.2 1.2.2 1.2.3 1.24 | 1.25 | 1.3.1 1.3.2 1.3.3 e NaturoConsearey 2025 Prometng o based

> = Projectlevel 111 112 113 114 1.15
[1-p AH [ pUHBYA: 3eneHble A0POrn U afantauma

[Matthews, J; DelaCruz, E. 2022. Integrating Nature-Based Solutions for Climate Change Adaptation and Disaster Risk Management: A Practitioner's Guide. Asian Development
[Bank, Manila, Philippines




caree () Cmacuoo

[-p AH pnHBYA
KoHcynbTaHT ABP U

KOHCynbTaHTbl MO UHPPACTPYKTYpE
Greenwood Associates

igreenwood.consultant@adb.org
lan@gaic.nz

CeHTs6pb 2024 .

[-p AH F'puHBYA: 3eneHble goporu 1 agantauna

33



