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@u NPUMEPbBI PASPYLLEHWNA OOPOXHOIO NOKPLITUA B PE3YNILTATE KNTMMATUYECKUX U3MEHEHUW
v / EXAMPLES OF DESTRUCTION OF RAILWAY TRACKS AND ROAD SURFACES AS A RESULT OF CLIMATE
CHANGE
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%fmsﬁn METOAUKA OLEHKM KNTMMATUYECKMX PUCKOB B 30HE BEYHHON MEP310Tbl: OBLLME NPUHLMUNbI
v /METHODOLOGY FOR ASSESSING CLIMATE RISKS IN THE PERMAFROST ZONE:GENERAL PRINCIPLES

PUCK — BEPOATHOCTb HErATUBHbIX MOC/NEACTBUM B pe3ynbTaTe Risk — the probability of negative consequences as a result of
HapyLWeHNa GYHKLMOHANbHOCTM OO bEKTOB ONpeaensercs Ha disruption of the functionality of objects is determined based on
OCHOBAHWM OLLEHKM HeCyLLein CnocobHOCTM OCHOBAHMA N OCaAKM an assessment of the bearing capacity of the foundation and the
OCHOBAHWA B 3aBUCMMOCTU OT TEMNEPATYPHbIX PEXKNUMOB rpyHTa settlement of the foundation depending on the temperature
Pa3HOro TMna 1 CKOpoCTM BETPA Ha NPOTAXKEHUN KaneHAapHOoro conditions of different types of soil and wind speed throughout
roga npu pasHbiX CLEHAPUAX USMEHEHNA KINMaTa. the calendar year under different climate change scenarios.

VIII MEXKAYHAPOAHASN HAYYHO-TIPAKTUYECKAN KOH®EPEHIIMS

BCEAEHHAJ BEAOTO MEABEM: ad)(beK’ITIBHOC COTPYAHUUIECCTBO B AmeKe 18 - 21 MapTa 2025 ToAQ




ABTOMOBW/IbHBIE JIOPOTU PECMYB/IUKU CAXA (AKYTUA) GEAEPA/ILHOTO 3HAYEHUA

N A-331«BUIOW» U P504 «KOJIbIMA» HE UMEIOT KPYT/TIOrOMYHOIO COOBLLEHMA U3-3A

< OTCYTCTBMA MOCTOB HA MEPEMPABAX /THE FEDERAL MOTOR ROADS OF THE REPUBLIC OF

SAKHA (YAKUTIA) A-331 "VILYUY" AND R 504 "KOLYMA" DO NOT HAVE YEAR-ROUND
COMMUNICATION DUE TO THE LACK OF BRIDGES AT THE RIVERS CROSSINGS
BO3HUKAIOT MEPEPbIBbI MPOLIECCA NEPEBO30OK MEXAY NETHUMU U SUMHUMMU NEPUOAAMM
KCNIYATALIMW / THERE ARE INTERRUPTIONS IN THE TRANSPORTATION PROCESS BETWEEN THE
SUMMER AND WINTER PERIODS OF OPERATION.

Tpacca A - 331 «Bunioir» - 660 kKm o Tpacca P-504 «Konbima» - yepes

(c. BepxHEBUNIOWUCK), OTKpbITHE 3 peKy AnpgaH «XaHpgpbira - MermHo-AnpgaH» oTKpbIiTUE C

c 1 pekabpsa 2023 roga (02.12.2024) / Highway 9%, 1 pekabpsa 2023 roga (6.12.24)/ Highway P-504

A - 331 "Vilyuy" - 660 km(Verkhnevilyuysk M |\ o "Kolyma" - across the Aldan River "Khandyga -

village), opening from December 1, 2023 a5 Megino-Aldan" opening from December 1, 2023
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Tpacca A - 331 «Buntoii» - 956 Km v
(c. Yctbe) oTkpbiTHMe ¢ 1 aeKabps 9"

2023 ropa (02.12.2024) / Highway A - 331 "Vilyuy" -

956 km(Ustye village) opening from December 12, 2023 Tpacca P-504 «Konbima» - yepes

- . peKy JleHa «AKyTcK-HmxHuiA Bectax» oTkpbiTHe ¢ 05
v d ' AHBapa 2023 roga (25.12.24)/ Motor road P-504 “Kolyma”
\ 8 _g@‘i - across the Lena River “Yakutsk-Nizhny Bestyakh” opening

o ernx from January 5, 2023
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%/M“AHH TOPrOBO-/TOTMCTUYECKUE LLEHTPbI B APKTUYECKMX PAMOHAX /
V TRADE AND LOGISTICS CENTERS IN ARCTIC REGIONS

B Pecnybauke Caxa (AKytua) 191 HaceneHHbI NYHKT CYUTAIOTCA TPYAHOAOCTYMHbIMU, 96 U3 HUX HaxoaATCA B ApKTUYECKOoM 30He. OCHOBHbIM YYaCTHUKOM
TPAHCNOPTHO-/1I0MMCTUYECKOMU CUCTEMDI MO A0CTaBKe rPy308 B APKTUUYECKOI 30He permoHa AIBIAeTCcA aBTOMO6UIbHbIA BUA, TPAHCMOPTA, TaK KaK TO/IbKO OH B Nepuoa,
aBTO3MMHMKa oxBaTbiBaeT 100% TpyAHOAOCTYNHbIX HaceneHHbiX nyHKToB / In the Republic of Sakha (Yakutia) 191 settlements are considered hard to reach, 96 of
them are located in the Arctic Zone. The main participant in the transport and logistics system for the delivery of goods in the Arctic Zone of the region is the
automoblle type of transport, since only it covers 100% of hard to reach settlements during the winter season.
e B 2021 roay 6bin 3anyweH NPOEKT No CO34aHMI0 ONOPHbIX 6a3
B PaMOHHbIX LEeHTPaX apKTUYECKMX PAMOHOB ANA AeNOHUPOBAHUA 3aBO3UMDbIX NPOA0BO/IbCTBEHHbIX TOBAPOB C
nocaeAyowmm 3aBO30M B TPYAHOAOCTYNHbIE HaceNeHHble NYHKTbI
/ In 2021, a project was launched to create support bases in regional centers of the Arctic regions for the deposit of
imported food products with subsequent delivery to hard-to-reach settlements.
TOpI'OBO-ﬂOI'MCTI/I‘-IECKMe LUEeHTPbl CTPOATCA A4 NOoBbiWWEeHUA KadyectBa XXU3HU HacCeJZleHNA N A0/1XKHbI

CTaTb UEHTPaMU NPUTAXKEHUA U PA3BUTUA APKTUHECKUX paﬁOHOB.

B 2025 ropy Toproso-noructuyeckme LeHTpbl 3apaboTtatoT Bo Bcex 13 apKTMueckux paiioHax Pecny6amuku Caxa
(Akytna) / Trade and logistics centers are being built to improve the quality of life of the population and should
become centers of attraction and development of the Arctic regions. In 2025, trade and logistics centers will operate
- in all 13 Arctic regions of the Republic of Sakha (Y).
CUCTEMA MOHUTOPUHTA AOCTABKU IPY30B ABNAETCA OCHOBOM LLUOPOBOMN NJIATGOPMbl PETMUOHA/IbHOM TPAHCMOPTHO-IOTMCTUYECKOM CUCTEMDI /
THE CARGO DELIVERY MONITORING SYSTEM IS THE BASIS OF THE DIGITAL PLATFORM OF THE REGIONAL TRANSPORT AND LOGISTICS SYSTEM
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N\ PA3BUTUE CXEMbI 3ABO3A BE3SAEXOAHbIM TPAHCMOPTOM /
S, VALY
DEVELOPMENT OF A DELIVERY SCHEME BY ALL-TERRAIN VEHICLE

B Lenax coBepLIEHCTBOBAHMA CUCTEMbI 0becneyeHns HaceneHma pacluMpeHHbIM aCCOPTUMEHTOM NPOAYKTOB, BKAKOYAA OBOLLHOM HAabop («3eneHaa Kop3nHa»),
LenecoobpasHoO UCNob3oBaHME aNbTePHATMBHbIX BUAOB TPAHCNOPTA, BKAOYAsA BE34EXOAHYO TEXHUKY. Micnob30oBaHMe BE34eX0AHOM TEXHUKUN KaK a/IbTePHATUBHOTO
BM/a Ma/Jiol aBnaLmMm cnocobHO ONTUMMU3NPOBATL TPAHCMOPTHbIE pacxoabl A0 14,8 maH. pybneit 3a ce3oH / In order to improve the system of providing the
population with an expanded range of products, including a vegetable set ("green basket"), it is advisable to use alternative types of transport, including all-terrain

vehicles. The use of all-terrain vehicles as an alternative type of small aviation can optimize transportation costs to 14.8 million rubles per season.
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CpaBHeHMe 3aTpaT nepeBO3KU Be3aexoaa ¢ asma TpaHcnoptoMm / Comparison of the costs of transporting an all-terrain vehicle with air transport

HanmeHoBaHue MyHKT OTrpy3Km MyHkT Konunuectso 06bem BCEro ' O6Las CcyMMa 3aTpaT Ny NepeBosKe Crov MOCTb 3aTpaT Npy NepeBo3ke CpaBHuTesNbHas
paiioHa (ynyca) AOCTaBKM pelicoB 1 peiica, TH 06beM, TH Be3fexofiaMu, TbiC. py6 aBuapeiicaMmu, TbiC.py6 (+ aKoHOMMS - Nepepacxopn)
OneHeKCcKuin ARYTCK OneHek 10 1,5 15 3150 6315 3165
Xa#bIp 2 1,5 3 377 914 538
Tymat 2 1,5 3 803 1047 243
Ycrb-AHCKui Ycrb-Kyira fOkarup 2 1,5 3 1085 3 531 2 446
CaMbUibIK 2 1,5 3 575 1063 488
Ceatan 3 1,5 5 434 1 446 1012
CpeaHeKoNbIMCKUiA CpeaHeKonbIMCK Anexo-Kioesib 3 1,5 e 648 1807 1158
Ortycappax 3 1,5 5 503 1446 943
BynyHcKui Tukcu Harba 5 1,5 8 555 2 398 1843
HaMbi 5 1,5 8 1388 4374 2 986
UTOro 56 9518 24 341 14 822
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BE3AEXOAHAA TEXHUKA / ALL-TERRAIN VEHICLES

MoandpurKaLnm KoNecHbIX TPAHCMOPTHbIX cpeacTs /
Modification of road vehicles

KOHCTPYKLMA CUNOBOM YCTaHOBKM KoHcTpyKumA Ky3oBa, waccy / KonecHaa popmyna / Wheel
/Power unit Body and chassis arrangement

AnAa nepeBo3KM Nacca*kMpos

ABC + mexaHn4yeckan /The passengers transportation
TpaHcmucems / ICE + manual

5; A0
transmission Anﬂ nepeBoO3KU rpy3oB /The @ATV_ZVEZDA
transportation of goods
ABC + aBTOmaTtnyeckan

TpaHcmuccua / ICE + automatic CneuunanusnpoBaHHbie waccu /
transmission Special chassis
MbpuaHaa cMnoBasa yCTaHOBKA 3
/ Hybrid power unit

-
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3®OEKTUBHOCUTb UCMONb3OBAHWA BE3AEXOOB BEAM /  Kounnexcuwii nokasarens schcbextuenocn
/—\  USAGE EFFICIENCY OF BEAM ALL-TERRAIN VEHICLES

MAJM o
1. Ansrepuarupa sepronery Mu-8 / Alternative to the Mi-8 helicopter : ~O=BEAM|BxE

70

==Nin-8

[Ipu cpeaHnx CKOpOCTAX ABMKEHUS Ooiiee 25 kM/4 3(pPEeKTUBHOCT £ MACCAKUPCKUX U *

I'PY30BBIX IICPCBO30K BC3ACXOA0OM BBIIIC, YHCM BCPTOJICTOM Mu-8.

E, [me*fs)

E=1I/S; 3necb 11 — mpon3BOUTEIBLHOCTD, S — ctouMocTh 100 kM nepeBo3ku / At average 30
speeds of more than 25 km/h, the efficiency of passenger and cargo transportation by all- *
terrain vehicle is higher than by Mi-8 helicopter. 12
E=11/S; Here II is productivity, S is the cost of 100 km of transportation o 0 2 0 a0 0 60
) ) ) CpegHAA cKopocTe Besgexona, kM4 /
2. MereonesaBucumocthb Besiexo10B /Weather independence of all-terrain vehicles Average speed of the all-terrain vehicle, km/h

BrinonHeHne TpaHCIOPTHOM pabOThI BE3AeX0JaMU BO3MOXKHO MPH JTF000M Toro/ie BIUIOTH A0 MUHYC 60 rpagycoB. B oTiaudnn ot BEpTOIETOB, 10
UCII0JIb30BaHus KOTOphIX mopsijka 10% B rox. / All-terrain vehicles can perform transport work in any weather conditions, down to minus 60 degrees.
Unlike helicopters, the share of which is about 10% per year.

3. [llupoxkoe mcrnoib3oBanue B HapoHOM xo3siicTBe /Wide usage in the national economy

Bo3MokKHOCTH aanTaiiuu/co3nanus Be3eX0I0B 101 KOHKPETHBIC 3a1adu 1 1o T3 3akazunka /
Possibilities of adaptation/creation of all-terrain vehicles for specific tasks and according to the Customer's technical specifications

4. Viy4iieHue CBI3HOCTH PETMOHOB - ADKTUUYECKUE TPY30- U MACCAKUPCKUE TTEPEBO3KHU
9T0 U Oe30macHbIe BBICOKOITPOXOAUMBIC peﬁCOBBIC MCIKITIO CCJIKOBBIC U TYPUCTUYCCKHC aBTO6YCBI I TICPEBO3KHU 10 24 MaCcCaKUpoOB H I'PY30BbLIC BCPCHUU
MAIIIMH ¢ Tpy3010abeMHOCTh 70 4-5 T. / These are safe, highly cross-country inter-village and tourist buses for transporting up to 24 passengers, and
cargo versions of vehicles with a carrying capacity of up to 4-5 tons.

5. PaboTa Ha OIOPHBIX MOBEPXHOCTIX ¢ HU3KOM Hecylel crmocoOHOCThIO, BO3MOXKHOCTD ITpeo1oJieHust BoaHbIX nperpaa /  Work on supporting
surfaces with low bearing capacity, possibility of water obstacles crossing

Besnexozpl crmocoOHbI MepeMeniarbes 0 TPYHTY, MECKY, JIbIy, 00J0TY WM IIPEOI0JIeBaTh 03epa U peku ¢ TeucHreM 10 5 km/4. / All-terrain vehicles are
capable of moving on soil, sand, ice, swamps, or crossing lakes and rivers with a current of up to 5 km/h.
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MOHUTOPUHTI NPOLIECCOB AOCTABKU NrPY30B ABTOMOBWU/IbHbIM TPAHCMNOPTOM
VAW MOTPEBUTENAM / MONITORING THE PROCESSES OF CARGO DELIVERY BY ROAD
= TRANSPORT TO CONSUMERS
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VIII MEXKAYHAPOAHASN HAYYHO-TIPAKTUYECKAN KOH®EPEHIIMS

BCEAEHHAA BEAOTO MEABEAJL: a¢pdekTBHOE COTPYAHMYECTBO B APDKTHKE 18 - 21 Mapra 2025 ropa




ﬂ CPABHUTE/IbHbI AHATU3 PACCTOAHUIN YYACTKOB NMU/IOTHOIO MAPLLPYTA MO AT/IACY U NO
v NOAPOBHOM KAPTE / COMPARATIVE ANALYSIS OF DISTANCES OF PILOT ROUTE SECTIONS

ACCORDING TO THE ATLAS AND THE DETAILED MAP

PaccToaAHMA y4acTKOB MapLUpyTa no

Distances of the route sections according
to the atlas:Batagay - Ust-Kuyga 387

PaccToAHMA y4acTKOB mapLupyTa no
Hallen OUEeHKe:

Bataram - Yctb-Kyra 385 Km
Batarai - TononnHoe 555 Km

Distances of the route sections according
to our estimates: Batagay - Ust-

Kuyga 385 km Batagay - Topolinoye 555
km

O6wan gnMHa NUIOTHOrO MapLUpyTa -

Total length of the pilot route — 1802 km

Xanbip

atnacy: Khayyr
Batarait - YcTb-Kyira 387 km kmBatagay - Topolinoye 565 km Yeru-Ky#ra
Batarait - TononiMHoe 565 Km Ust-Kuyga

Bararan
Batagay

1802 Km

TononuHoe Topolinoye

Akyrek Yakutsk

v
Al

dparmeHT dmauqecxﬁ f’(’éptbl BdCTquou yacTu Pecnyﬁnuxu Caxa, no KoTopou
npoxoAauT Tpacca nuaoTHoro mapwpyta / A fragment of the physical map of the
eastern part of the Sakha Republic, along which the pilot route passes

Tpacca NMAOTHOro NPoeKTa MOHUTOPUHIA A0CTAaBKU rPYy30B CEBEPHOro 3aB03a
B Pecny6nuke Caxa (Ikytua) / The route of the pilot project for monitoring
the delivery of northern cargo in the Republic of Sakha (Yakutia)
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NPUMEP UCNO/Ib3OBAHUA TPUTOHOMETPUYECKOM MOAENN XPOMOBA A4 NOCTPOEHUA

+ "% NPOrHO3A NEPMOAA PAEOTbl ABTOSUMHUKA B APKTUKE (MOCE/IOK BATATAU, PECNYBJ/IMKA CAXA)
/ AN EXAMPLE OF USING KHROMOV'S TRIGONOMETRIC MODEL TO BUILD A FORECAST FOR THE
PERIOD OF O‘!)’ERATION OF A WINTER ROAD IN THE ARCTIC (BATAGAY VILLAGE, SAKHA REPUBLIC)
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paduK nameHeHna cpegHemecAYHbIX AHEBHbIX U HOYHbIX TemnepaTyp B noceske bartarait no pesynbratam
06paboTkM AaHHbIX meTeoueHTpa / Graph of changes in average monthly daytime and nighttime temperatures in the

village of Batagay based on the results of meteorological center data processing
Npasuao nocTpoeHnAa NporHosa:

Ha4yano paboTbl aBTO3MMHUKA — AN1A aBTOMObUAei rpy3onogbeMHOCTb0 30 TOHH: MO AaTe MMHUMYMA 3UMHUX HOUYHbIX TeMnepaTyp;
OKOHYaHue paboTbl aBTO3MMHMKA — A9 BCeX aBTOMOOUAEel: No gaTe nepexoaa AHEBHbIX TemnepaTyp yepes HoNb BecHou /
Rule for constructing a forecast:

Start of winter road operation — for trucks with a load capacity of 30 tons: by the date of minimum winter night temperatures;
end of winter road operation —for all trucks: by the date of daytime temperatures crossing zero in spring.
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CXEMATUYECKOE OTOBPAMXEHUE FrPAGA MY/ILTUMOLA/IbHOM TPAHCMOPTHO-
Q TEXHO/IOTMYECKOWM CUCTEMbI PECMYBJ/IMKU CAXA (JIETO) / SCHEMATIC DISPLAY OF THE GRAPH
.~/ OF THE MULTIMODAL TRANSPORT AND TECHNOLOGICAL SYSTEM OF THE REPUBLIC OF SAKHA
(SUMMER)

ﬂ MODPCEAS NEDEROIXN (PYION

e
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CXEMATMYECKOE OTOEPAXKEHUE FPAGA MY/ISTUMOAA/NbHOM TPAHCMOPTHO-

& Wl TEXHONOTMYECKOW CUCTEMbI PECMYB/IUKU CAXA (3UMA) / SCHEMATIC DISPLAY OF THE GRAPH
&/  OF THE MULTIMODAL TRANSPORT AND TECHNOLOGICAL SYSTEM OF THE REPUBLIC OF SAKHA

(WINTER)

)

CeBepHbin °
q Mopcxue nepescant rpysoe

Mopckon

NyTs 1) 2 7N

ﬁ ABTOMOGINMRG NOPOOOIHN IDYION i / \

|\ /,/J /
# W NOPOBcIM (PyIon < / {
-
— e\ ABTOMOGHNMIGE NEPEBOI IPYI08 Cawrap /, | Yycur:

s Heopcxmin,
l -|/ NO S 1aram / / //5' ' Saromak,
/\ < R

N\ \\ I /

\ z
\, z
\ > < Ycu-ﬂopa
POCCHA /
, Harapak ﬂn(yvcx —_— Mopcrre IepeEomr (3Y30 Tukcm @
2% CeBepHbIi
. Awmra e Peiue neprocand rpy2oa P 2
o P Mopckon |
_____ 1 1R o PO | EYI0n
Anpan b= 3 S ACT D i ny‘“’ *
3 Y(va -Kyr
Howdx seoce
o Ay 444 g . eeeeww HL NEDEROINA MyI0R
‘ il M3 ANELHFEX ACTEADD * Canrap
Oromexoe
. — AsTousfireise NEpeeoIn |pyI09
Tukcu 10 S TOIAMEMER s
KYTCK
> By Tonpecty nmascres Ycrb-Hepa

#ell, nagaanikd my0e

By Tpapacnyfnasancms
—e sToROTUNIs e
MEOEEOINA iy 208 Amrn

Brewnwne L
nocrasumkn .° ¢
Lot ’ l’
(s}
e Brewnne
NOCTaBLMKMA

VIII MEXKAYHAPOAHASN HAYYHO-TIPAKTUYECKAN KOH®EPEHIIMS

BCEAEHHAJ BEAOTO MEABEM: ad)(l)el(mnﬂoe COTPYAHUUIECCTBO B AmeKe 18 - 21 MapTa 2025 ToAQ




1. MpoBeaeHHbIN aHaAN3 NO3BONUN
OLLeHUTb OCHOBHbIEe 0COH6EeHHOCTH
AO0CTAaBKMU Irpy30B CEBEPHOro 3aBo3a no
NMUAOTHOMY MApPLUPYTY «KAKYTCK -
BaTtarau - Yctb-Kyiira - Xaiibip».
OcHoOBHble Npobaembl TPAHCNOPTHOIO
06cnyKnBaHMA 3aKNO4AIOTCA B
OTCYTCTBMM KPYINOroguyHoro
TPAHCMOPTHOro coobueHna Ha
nunotHom mapupyre./ The conducted
analysis allowed to evaluate the main
features of the delivery of goods of the
northern delivery along the pilot route
"Yakutsk - Batagay - Ust-Kuyga -
Khaiyr". The main problems of
transport services are the lack of year-
round transport communication on the
pilot route. Transportation is possible in
the winter period of operation by road
transport.
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BCEAEHHAA BEAOTO MEABEAJL: a¢pdpekTBHOE COTPYAHMYECTBO B APKTHKE

3AK/THIOYEHUE / CONCLUSION

2. Pe3ynbTaTtbl NPOrHO3MpPOBaAHUA
nepuopa [encTsMA aBTO3SMMHUKOB C
MUcnoab3oBaHUem mogenm XpomoBa
NOKa3blBaOT, YTO OTKNAOHEHUE PaKTa OT
NPOrHo3a He NpeBbIWAEeT HECKONIbKUX
AHen. NMoCKoNbKY NPOAONKUTENBHOCTb
«OKHa BO3MOXHOCTEN», Korga
BO3MOXHbl NepeBO3KU rPy30B B
AAHHOM paioHe, ownbKa
NPOrHo3npoBaHUA He npesbillaeT
HecKoNbKux npoueHToB. / The results of
forecasting the period of operation of
winter roads using the Khromov model
show that the deviation of the fact from
the forecast does not exceed several
days. Since the duration of the "window
of opportunity" when cargo
transportation is possible in this area,
the forecast error does not exceed
several percent.

18 - 21 MapTa 2025 TOAQ . .

3. BHeagpeHVe MOHUTOPUHIA CEBEPHOro
3aB03a obecneuynT LEHTPa/ZIM30BaHHOE
NNaHUPOBAHME CEBEPHOrO 3aB03a,
CBOeBpeMeHHOoe BbifiB/ieHue pUcKoB cbon
NOCTAaBOK T€X MU UHbIX FPY30B.

Bnarogapa HoBOMy Noaxoay K KOOpAaUHauum
ABUXXEHUA rpy30B N0 MapLIpyTy (3SUMHUKY),
rocypapcrso 6yaer 3aBo3uUTb TOBapbl U
TEXHUKY Aeluesnie, a 3HaUYUT, TPaTbl
HaceneHua pernoHa 6yayT ymeHblaTtbca./
Implementation of monitoring of northern
deliveries will ensure centralized planning of
northern deliveries and timely identification of
risks of failure of deliveries of certain goods.
Thanks to the new approach to coordinating
the movement of goods along the route
(winter road), the state will import goods and
equipment more cheaply, which means that
the expenses of the region's population will
decrease and the standard of living will rise.
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