A REGIONAL APPROACH
TO GLOF ASSESSMENT

Glacial Lake Outburst Floods (GLOFs)
are sudden releases of water from lakes
formed by glaciers. These floods pose
significant threats, especially in Central
Asia, where Kazakhstan, Tajikistan,
Uzbekistan, and the Kyrgyz Republic
are particularly vulnerable. While these
nations have a strong history of disaster
risk reduction in mountain areas, GLOFs
require more coordinated regional efforts
due to their transboundary nature.

The GLOFCA project, funded by

the Adaptation Fund and implemented
by the UNESCO Regional Office

in Almaty in partnership with

the University of Zurich, is the first
initiative of its kind in Central Asia

that works to reduce the vulnerability
of communities exposed to GLOF risks.

A key project output is the Best Practice
Guidance Document on GLOF Risk
Assessment, which provides

a comprehensive framework

for mapping glacial lakes and assessing
the risks they pose to surrounding
communities, infrastructure,

and ecosystems. This document

is a critical resource for the management
of GLOF risks across borders.
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Climate change is rapidly affecting high
mountain regions worldwide, leading
to shrinking glaciers, degrading
permafrost, and transforming
landscapes. These changes make
traditional risk assessments based

on past experiences less reliable,
requiring new, forward-looking
approaches to manage future risks.

A PIONEERING
REGIONAL
APPROACH TO
GLOF RISK
ASSESSMENT AND
MANAGEMENT

What makes GLOFCA unique is its
regional focus, recognizing that glacier
hazards extend beyond national borders.
The project fosters collaboration between
Central Asian countries to develop

and apply innovative GLOF risk
assessment and management tools
tailored to the region’s landscape.

To learn more
about the project’s
achievements,
please visit
glofca.org



CENTRAL ASIA'S UNIQUE
GLACIAL LAKE CHALLENGES

Unlike glacial lakes in other regions, such
as the Himalayas or the Andes, Central
Asian glacial lakes are often smaller, more
dynamic, and prone to rapid development
and expansion, making monitoring

and risk assessment more challenging.

Case Study:
Akpay Lake, the Kyrgyz Republic

The Akpay lake formed over 12 months
between August 2020 and August 2021. It grew
to hold 300,000 m* of water—equivalent

to 120 Olympic-sized swimming pools, sitting
trapped behind unstable glacial sediment.
Fortunately, previous work undertaken by local
authorities had identified the potential

for a lake to develop in a depression on

this glacier, and therefore they were aware

of the risk. Consequently, tourist access

was restricted, and when the lake outburst
occurred in early August 2021, no fatalities
were reported, although roads were damaged.
The case has become a test for the application
and development of space-based monitoring
tools under GLOFCA.
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Development of Akpay Lake

Case Study: Saidoi Nasafi
(Baralmos) glacier, Tajikistan

Baralmos Glacier in the upper Vahksh basin,
Tajikistan, has been the source of repeated
GLOFs in recent years, damaging key
transportation infrastructure. Unlike typical
‘Himalayan-style' outbursts from large
proglacial lakes, these floods originate from
water stored within the glacier itself and from
supraglacial ponds on the glacier's surface.
Although these ponds are small, they can
develop quickly over a few weeks or months
as seasonal snow melts, and the amount

of water stored inside the glacier remains
difficult to predict, posing a considerable

risk to downstream infrastructure. As a basis
for improved hazard and risk assessment,
GLOFCA has been supporting locally led field
monitoring and measurement of the Baralmos
glacial lakes, including lake surveys with
remotely controlled boats.

Top: Baralmos Glacier form Google
Earth. Bottom: Damaged infrastructure
as a consequence of GLOFs

CONTRIBUTIONS
TO GLOF RISK ASSESSMENT
AND MANAGEMENT

The unique dynamics of glacial lakes in
Central Asia highlight the need for tailored
GLOF risk assessment methods. The GLOFCA
project combines regional expertise with
cutting-edge scientific tools to develop
approaches that enhance local disaster
management and foster regional
cooperation.

For example, an interactive Lake Mapping
Toolbox was developed as an important
step toward the automatization of lake
monitoring. Using advanced
machine-learning techniques and satellite
radar imagery that can penetrate cloud
cover, this tool enables year-round
monitoring, providing high-frequency
updates on lake conditions. GLOFCA also
leads training on GLOF hazard modelling
tools, which contributes to updating hazard
maps and development of the design Early
Warning Systems in four countries.

2. Modelling

of a GLOF within
the Ala-Archa
River valley, the
Kyrgyz Republic

These advancements are key to improving
monitoring capabilities and developing
robust risk management practices.



PETMOHAJIbHbIA
noaxon K OLEHKE
PUCKOB NPOPbLIBOB
NEOHUKOBbDbIX O3EP

NaBoOKM OT NPOPbLIBOB J1€0HUKOBbIX

o3ep (MMJ10) NnpencTaBnaOT CEPbE3HYIO
Yrpo3y A9 FTOPHbIX PermMoHoB, 0OCOBEHHO
B LleHTpanbHoW A3un, roe Hanbonee
ya3BMMbl Ka3axcTaH, Kblprbi3ckad
Pecnybnuka, Tag)KMKUCTaH U Y36eKncTaH.
HecMoTps Ha 6oraTblv OnbIT 3TUX CTPaH

B 06/1aCTU CHIMKEHUA PUCKOB BeacTBUM

B rOpHbIX parioHax, MNMJ10 TpebytoT 6onee
CKOOPAVNHUMPOBAHHbIX PErMOHabHbIX
YCUNMM, TaK KaK YacTo UMeEoT
TPAHCIPaHUYHbIN XapaKTep.

MNpoekT GLOFCA, dunHaHcH1pyeMbI
AJanTauMoOHHbIM GOHOOM U peanmn3yeMbiin
PermoHanbHbIM odmncom KOHECKO

B AfIMaTbl B MapTHEPCTBE C LIIopUXCKNM
YHUBEPCUTETOM, ABAAETCSH NEPBOM
MHULMATUBOM TaKoro poga B LleHTpanbHowm
A31IK, HaNpPaBEHHOM Ha CHMDKEHNE
YA3BMMOCTU OBLLMH, MOOBEPXEHHbIX
pucky Mrso.

OLOHWMM K13 KIOYEBLIX PE3YNBTAaTOB
npoekTa aBnsgeTca PyKoBOOCTBO

Mo HauNyYlen NpaKTrKe B 061acTu
oLeHKM puckos IMIMJ10, B KOTOpOM
npencraBfieHa KOMMeKcHasa MeToonorma
KapTUpOBaHWA NTIeOHUKOBbLIX O3ep

M aHann3a nx NoTeHLMaNbHOM ONACHOCTM
A9 HaceneHusa, MHPPaCTPYKTYpPbI

N SKOCUCTEM. DTOT OOKYMEHT UrpaeT
KITIOYEBYIO POJIb B TPAHCIPaHUYHOM
ynpaBneHmn pmckamm MriJio.

NMOYEMY MNPOEKT
GLOFCA BAXXEH?

N3MeHeHWe KiMMaTa aKTUBHO
TpaHCHOPMUPYET BbICOKOTOPHbIE
pPervoHbl Mo BCEMY MUPY, YCKOPAS
TagHWe NegHMKOB, AerpanaLnto
MHOrof1eTHeM Mep3n0Tbl M U3MEHEeHUe
NaHgLwadToB.

STW Npouecchl AenatoT TPaaMLMOHHbIe
MEeTO[bl OLIEHKM PUCKOB MeHee
HaOEeXXHbIMUK, UTO TpebyeT pa3paboTKn
HOBbIX pPeLUeHWn, OPUEHTUPOBAHHbIX
Ha bynylee.

MNpoekT GLOFCA yHMKaneH CBOUM
pervoHasnbHbIM NOAXOAOM, KOTOPbI
YUUTbIBAET TPAHCIPAHMYHbIV XapaKTep
rNaumanbHbIX PUCKOB. [MpoeKT

ob6beamHsaeT ycunma cTpaH LileHTpanbHowm

A3unu Ong pa3paboTKM 1 BHeOpeHUd

MHHOBALIMOHHbIX MHCTPYMEHTOB OLIeHKWN

N ynpaBneHms pmckamm MNrisio,
a0aNTUPOBAHHbIX K YCNOBUAM pPermoHa.

YT06bI Y3HATb 6O/bLLIE O MNPOEKTE,
rocetuTe glofca.org
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noaxond K OLLEHKE
U YNPABNEHUIO
PUCKAMM,
CBA3AHHbIMU
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OCOBEHHOCTU IEOAHUKOBDbIX
O3EP LLEHTPAJ/IbHOM A3UA

B oTnmume ot negHMKOBbIX 03ep B [MManaax
M AHOax, o3epa LeHTpanbHoM A3nm
MeHbLLe No pa3mepy, bonee AMHAMUYHDI

M noaBep»KeHbl BbICTPOMY GOPMUPOBAHMIO
W pacCLUMPEHUIO, UTO YCITOXKHAET

MX MOHUTOPUHI 1 OLLEHKY PUCKOB.

MpakTnyeckmnm npumep: Osepo
Aknan, Kbiprbizckas Pecny6nuka

O3epo Aknan obpa3oBanoch BCEro

3a 12 MmecaueB (aBryct 2020 - aBrycTt 2021 rr.)
1 gocturno obvema 300 000 M3 Boabl —
aKBMBaNeHT 120 oNMMMMNCKMX BacCeNHOB.
O3epo Haxoamnoch 3a HecTabubHbIMU
NeOHUKOBbIMUM OTNOXEHMAMM, CO30aBad
Yrpo3y npopblBa.

Bnarogaps npenBapuUTesibHbIM UCCIe00BaHUAM
MECTHbIX BflacTel, MOTeHLMaNbHaqa yrpo3a
OblNa 3apaHee BbigBNEHa, U PUCK Bblf yUTeH.
OTO MO3BOJIUMNO OTPAHMYUTL LOCTYMN TYPUCTOB,

n korga B aBrycrte 2021 roga npousollen
MpPopbIB, MHPPACTYPKTypa NocTpagana,

HO YKepPTB yaanocb U36exaThb.

STOT cnyYal cTan NpPaKTUYECKUM MPUMEPOM
ana pa3paboTKM U MPUMEHEHMNA MeTOO0B
CAYTHUKOBOIO MOHUTOPUHIa NeOHUKOBbIX
03ep B paMkax GLOFCA.
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lMpouecc popmMu1poBaAHMS 03epa AKnan

MpakTU4YecKnm npmumep: NneaHUK
Cannpoun Hacadum (bapanmoc),
Tap)XXUKUCTaH

JlegHWK BapanmMoc, pacrnonoXXeHHbIM B BEPXOBbAX
HaccelHa peku Baxw B TagyKUKUCTaHe, CTasl
NCTOYHUKOM perynapHbix MNIMJ10, koTopble

B NocregHue rogbl MPUBOANAN K 3HAUYUTETbHOMY
yL1lep6y TpaHCMOPTHOM UHDPACTPYKTYPE.

B oTnnyme ot «rvMananckmx» npopbIBOB
KPYMHbIX Ne4HMKOBbIX 03ep, aTu INIMJ10
MPOUCXoOAT 3a CYET BOAbl, HakanIMBatoLLLENCA
BHYTPW CaMOro NeHuKa, a TakxXe 13
Hag/1eQHUMKOBbIX 03ep, DOPMUPYIOLLMXCA

Ha ero NoBepPXHOCTMU.

XoTd oTW 03epa HebonbllMe, OHU MOTYT BbICTPO
pPa3BMBATbCA B TEUEHUE HECKONTbKUX Hede b
UM MecaueB Mo Mepe TagHMUA CE30HHOIO
cHera. [pn 3ToM 06beM BOfbl BHYTPU NegHMKa
OCTaeTCa HEMPEACKA3yeEMbIM, YTO CO3L4a€eT
Cepbe3HbIV PUCK A9 PaCMOOKEHHbIX

HUYKe TEPPUTOPUN N MHPPACTPYKTYPbI.

MpoekT GLOFCA oKa3blBaeT MoLLoepPXKY
MECTHbIM OpraHaM B NO/IEBOM MOHUTOPUHIE
NeOHMKOBbLIX 03ep NneaHrka bapanmoc, Bktoyad
npoBegeHne NaMepeHnim C UCNonNb3oBaHMEM
ONCTaHLUMOHHO YNpaBAgeMblX TOO0K.

BepxHee ¢poTto: Bua Ha neaHukK bapasmoc
c Google Earth. HukHee ¢oTo: PaspyLueHHas
UHPPACTPYKTYpA B pe3yastaTte 11710

BKJ/1AA B OLEHKY
" YNPABJIEHUE PUCKAMMU
nnjo

YHUKanbHaa OMHaMMKa NTeOHUKOBbIX 03ep
B LleHTpanbHoM A3mnm nogyepKMBaeT
HeobX0AMMOCTb aAanTUPOBaHHbIX METOO0B
oueHkn puckos IMIMJO. Mpoekt GLOFCA
coyeTaeT MeXXAYyHapPOOHY 3KCMepTU3y

M COBPEMEHHbIE HAayYHble TEXHONOMUN,
CrocobCTBYA Pa3BUTMIO 9DDEKTUBHbIX
MeToO0B yrpaB/eHUsa pUCKaMm

M YKPErnIeHuo permoHanbHoro
coTpyLHUYecTBa.

OOHUM U3 KITIOYEBbBIX JOCTUMIKEH U

MpoeKTa CTano co3gaHme MHTePaKTUBHOIO
MHCTpyMeHTa Lake Mapping Toolbox,
KOTOpPbI aBTOMaTU3MPYET NpoLiecc
MOHUTOPUHIa NegHMKOBbIX 03ep. Micnonb3ya
nepenoBble MeToAbl MallMHHOIO 06y4YeHuma

M CMYyTHUKOBYIO PafMONOKALMOHHYO ChbeMKY,
3TOT MHCTPYMEHT MO3BOMAET BECTU KPYT/10ro-
OUNYHbBIM MOHUTOPWHT, obecneunBaa perynap-
Hble O6HOBMEHMSA OJaHHbIX O COCTOSIHMM 03ep.

GLOFCA Takyke pa3BmBaeT obydeHune

no MogenunpoBaHuio pmckos MIMJ10,

4YTO CNOCO6CTBYET OOGHOBMEHMIO KAPT PUCKOB
1 pa3paboTke CUCTEM paHHero ornoBeLleHns
B UeTblpex CTpaHax.

. MogernupoBa-
Hwe [rJ10

B JOJ/INHE PeKU
Ana-Ap4a,
Kbiprbi3ckas
Pecny6rivka

TN MHHOBALMW MO3BOMFIOT Y/YULLINTb MOHUTOPUHT
NedHUKOBbIX 03ep 1 MOMOoratoT pa3paboTaTb

6onee HageXHble CTpaTerum yrnpasieHus pmuckamm
B YC/10BUAX M3MEHEeHMd KNMmaTa.



