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Abstract

Nepal's Himalayan region is facing growing threats from climate change melting glaciers shifting snow patterns and
unpredictable rainfall. As the ice melts and the weather changes the mountains become more unstable. At the time more
people are living and building homes and roads in areas that are naturally at risk. This mix of human factors is creating
a much more dangerous situation, for the communities that live in these valleys. The catastrophic flash flood and debris-
flow event that struck Bhotekoshi and downstream areas on 26 August 2026 provides an opportunity to examine these
interconnected risks. Importantly it raises questions about whether existing climate-finance and disaster-risk-financing

systems are sufficiently prepared to reduce such risks. The Bhotekoshi flood has been devastating, in the context. It has
brought the nation to a state of distress.

This paper presents a review of the relationship between climate change cryosphere hazards, disaster risk reduction,
climate finance and long-term resilience in Nepal. The study uses the 2026 Bhotekoshi disaster as a contemporary
case lens to explore how climate change drives cryosphere hazards that increase disaster risk reduction challenges.
The authors also discuss how climate finance can build long-term resilience in Nepal. Peer-reviewed literature was
examined with evidence, from international climate-finance institutions, disaster-management agencies and scientific
assessments. GLOF, flash floods and cascading mountain hazards,; The review focuses on five themes: (1) climate and
cryosphere change; (2) GLOF, flash-flood and cascading mountain hazards; (3) climate adaptation and disaster-risk
reduction; (3) climate adaptation and disaster risk reduction; (4) climate and disaster risk financing; and (5) post
disaster recovery, loss and damage and Build Better.

The review points out that Nepal has taken steps in creating climate and disaster-risk groups and in getting international
adaptation money. The Green Climate Fund programme that tackles glacier lake outburst floods and climate-driven
[flooding marks a move, toward planning and investing in adaptation before disasters hit. However, the research also
shows that there are still differences between what happens during disasters and the money that is available to deal with
them. There is no use of financial tools that come before a disaster happens. Also, there are problems with how different
organizations work. It is hard to get climate money down to the level. The Bhotekoshi disaster shows how hard it is to
handle disasters that happen one, after another. These kinds of disasters can involve glaciers, rocks, dirt and rivers all
at the time.

The paper says that Nepal problem is not about getting more money for climate issues but about making sure the money
leads to real reductions in risks. An idea called the Climate Finance—DRR—Resilience Nexus is suggested. This idea
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connects things like watching for dangers giving warnings getting communities ready building strong buildings having
money set aside before a disaster responding quickly when something happens rebuilding after making things better,
than before and planning for the future. The study ends by saying Nepal needs to stop reacting after disasters happen
and instead start planning ahead. This means looking at risks having money ready stopping problems before they get
bad getting ready acting early rebuilding in a strong way and thinking about the long term.

Keywords: Climate Finance, Climate Change, Bhotekoshi, Flash Flood, Glacier Collapse, Glof, Disaster Risk Reduction, Adaptation,
Resilience, Disaster-Risk Financing, Nepal Himalaya, Loss and Damage

1. Introduction

The Himalaya is experiencing environmental change. Warm
temperatures, shrinking glaciers, different snow patterns, new
rain and snow amounts and unstable high places are altering the
conditions that cause mountain dangers. These shifts matter a

to climate change even though Nepal contributes ve
global greenhouse-gas emissions. This apparent con
matters a lot. Climate change is not seen through a rise in
temperature. Climate change effects are now sh by hazards
like floods, landslides, droughts, extreme rainf; ieprelated
dangers and the social and economic problems that

ifferent hazards
an strt an avalanche
can rush into a river.
can smash bridges
s cut off communities

The problem is even worse in the Himalaya
can mix together. When a glacier brea
or a debris flow. That avalanche or de

and roads cut electricity and commu
and make it hard for people to
ice can turn into a social and econ

The catastrophic event in
modern example. TheARS. G
collapse probably se
kilometres and struck pl
rivers. Satellite images and expert reviews now sh
ice-rock collapse happened close, to the border and
destructive flood full of debris.

ic should
' The physical
ade climate
is distinction
¢ background risk
tly start an event.

The importance of this point is that the catastr
not simply be called "caused by climate c
event is linked to a collapse while how mugh hu
change helped the collapse is still bein
matters because climate change can
of hazards even if climate change d
The Bhotekoshi disaster gives to think about an
issue. How can climate finance be d into steps to reduce
disaster risks? How can it help build long-term strength, for Nepal
changing area?

1.2. Statement of the Problem

Nepal Himalayan region is dealing with climate and cryospheric
dangers every day. These include glaciers, GLOFs and sudden
floods. The 2026 Bhotekoshi flood showed how vulnerable the

glacial
is flow and flood that mov:
along the Bhote Koshi and dimshu
3.
a

people Nving in the Himalayas are. It also s how vulnerable

more on helping than on
. There is not attention
oney from climate finance

er a disaster happens peopl
greventing problems before_they oc
given to preparing ahead of ti
is not leading to better
being done. This rese oks it how climate finance, disaster

recovery and long-term changes

3. e Review
The madn o e of this paper is to critically review the
relatiphs etween climate finance, climate change, Himalayan

‘oshi disaster as a contemporary case lens.

ha
, a small change, in the B
ic disaster.
espefific objectives are to:
shi on 26 August 2026 is a e objective is to look at how climate change and new cold-
gical Survey says that a gl area dangers linked in Nepal.

The objective is to review what science says about glaciers,

GLOF, flash-flood and cascading mountain risks.

The objective is to examine Nepal climate-finance and

disaster-risk-financing architecture.

4. The objective is to assess how international adaptation finance,
including the Green Climate Fund, operates.

5. The objective is to examine how DRR, warning, monitoring,
preparedness and resilient infrastructure help.

6. The objective is to evaluate the relationship between finance,
recovery and Build Back Better.

7. The objective is to identify financing and institutional gaps.

8. The objective is to propose an integrated climate-finance

framework, for Himalayan resilience.

1.4. Literature Review

1. Climate Change and Himalayan Hazards: Climate Change
brings dangers to the Himalayas and the Himalayas suffer
from these Climate Change impacts.

2. Glacier Instability, GLOFs and Flash Floods: Glacier
Instability can cause GLOFs and GLOFs trigger flash floods,
which harm the region.
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3. Vulnerability of Himalayan Communities: The Vulnerability
of Himalayan Communities rises when natural hazards hit and
Himalayan Communities need protection.

4. Climate Finance and Adaptation in Nepal: Climate Finance
supports adaptation in Nepal and adaptation gains from
Climate Finance resources.

5. Disaster Risk Reduction and Financing: Disaster Risk
Reduction requires financing and financing helps Disaster
Risk Reduction succeed.

6. Early Warning and Community Preparedness: Early Warning
systems improve community preparedness and community
preparedness depends on Early Warning alerts.

7. Build Back Resilient Infrastructure: Building back better
calls for resilient infrastructure and resilient infrastructure
strengthens Build Back Better efforts.

8. Climate Finance, Loss and Damage: Climate Finance tac
loss and damage and loss and damage is reduced by Cli
Finance.

9. Lessons from the 2026 Bhotekoshi Flood: Lessonsfrom th

2026 Bhotekoshi Flood guide planning and future\@lanni
uses Lessons from the 2026 Bhotekoshi Flood.

10. Research Gap: Climate Finance-DRR—Resili Nexus: The
research gap shows a missing link, betwee inance,
DRR and resilience and the missing link is hi ed in the

Climate Finance-DRR-Resilience Ne

3. Review Methodology
3.1. Review approach

The review brings together studi
groups because details about money
for disaster risks are not alway
The review was split into five are

erts and important
ate issues and money
icles.
of evidence:

om

*  changes, in climate and reas
*  GLOF and fast flpding ers
* adapting to clim cing risks

*  money for climate and disaster risks
*  Recovery, strength and'loss and damage.

Relevant literature was found by searching databages yand
publisher websites like Scopus, Web of Sciencof8gienceDirect,
SpringerLink, Wiley Online Library, Taylor & C1 oogle

Scholar.

Extra information came from sources such e !!reen Climate
it

Fund, UNDP, Government of Nep. Disaster Risk

Reduction and Management Aut , OD, UNFCCC,
World Bank and U.S. Geological Sfirvey.

3.2. Inclusion and exclusion criteria

Studies were included if they focused on Nepal or the Hindu
Kush Himalaya. They had to address climate change, adaptation,
disaster risk reduction, GLOF, flood, climate finance or resilience.
Peer-reviewed studies, systematic reviews or credible institutional
publications were accepted. The studies needed to provide
analytical or policy-relevant evidence. They also had to contribute

to one or more themes of the review.

Studies were excluded if they were unrelated, to the thematic
scope. Duplicate records were removed. Studies that lacked
methodological information were not included. Purely opinion-
based studies were also excluded.

4. Results and Discussion

4.1. Climate Change and Emerging Himalayan Risks

Climatg change is changing the conditions of the Himalaya. Among
shown a lot of
Himalaya.
acts on Nepal
getting smaller

[1].

so sensing studies by Hu et
wumber, size and water storage of la
and 2020 [2]. These change
glacial lakes can lead to zigls o
more, than GLOFs.

2) Showed changes in the

in Nepal between 2000
ecause bigger or unstable
LOFs. However, the new risk is

4.2. Glacier and Cryospher Instability
iy s that react to changes in temperature,
¥ When glaciers retreat, they can change

ledge is a concern. Mountain instability can happen
acial lake, which means we must pay attention to more
lakes.

than j

Bhotekoshi event shows that disaster research, in Nepal

eds to shift. It should not focus on glacial lake outburst floods
or GLOFs anymore. We need to consider multiple hazards tied

to the cryosphere. Current science says the 2026 disaster began
with a glacial collapse that led to a debris flow and flood. The
USGS calls it a glacial-collapse-triggered debris flow and flood.
That means future risk studies must include glacier monitoring,
ice-rock avalanche analysis, permafrost tracking, slope stability
checks, remote sensing, river flow observation and models that
predict cascading hazards.

4.3. The 2026 Bhotekoshi Flash Flood as a Case Lens

On August 26 2026 the Bhotekoshi Flash Flood was an example
of how climate change can trigger a chain of disasters and
expose weak places in the high Himalayas. The Bhotekoshi Flash
Flood began near the border between Nepal and Tibet where a
huge collapse of ice and rock released a 5.2-meter quake. The
Bhotekoshi Flash Flood created a dam, in the Lhende river but
the dam failed suddenly pouring a huge torrent of mud, stones
and waves that were 8 to 10 meters tall. The Bhotekoshi Flash
Flood sent this flow down the Bhote Koshi and Trishuli rivers. The
surge turned mountain geography into a weapon directly attacking
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economic infrastructure. It caused damage to 14 hydropower and
solar projects knocking out almost 748 MW of power capacity.
Key trade routes also fell apart—Gyirong Port complex, Timure
Customs Office and the Miteri (Friendship) Bridge were all
reduced to ruins. The Bhotekoshi disaster revealed a flaw in
regional disaster preparedness. The flash flood destroyed bridges
that carried monitoring sensors shutting down early warning
systems overnight. At the time the absence of automated, cross-
border data-sharing, with China meant Nepali authorities and local
communities had no advance notice. They were caught completely
off guard by the surge. There was no time to act no information to
prepare. The disaster highlighted how fragile the region’s response
systems truly are.

Downstream flooding and debris impacts caused damage to
settlements and key infrastructure like roads and bridges. Thg
problems show that dangers did not stop after the first flood

passed. River blockages and new water bodies keep creatingi

changing threats over time not just a single moment of disaster.

4.4. Climate Finance and Nepal Resilience Challenge

Climate finance is often thought of as money used for climate
mitigation and adaptation. In Nepal adaptation matters a lot
because the effects of climate change are already clear. The real
test of climate finance is not just how much money is raised.

A better way to look at it is through five steps: i. Finance ii.
Investmaent iii. Implementation iv. Risk reduction v. Resilience

atters. Just because a count adaptation

et dogen't mean people are safer. m must be used
ly invested properly and actuallygieadh the people who need
ithout that even the largest sum o finance can fail to
ildresilience

5. Nepal Climate-Finance ArchiteCfre
Nepal climate-finance system sources.

Emerging financial instruments

Domestic sources In )ources
Federal government budget Green ¢ Fund and Humanitarian fina

@k urance

Provincial budgets

‘E 1sk pooling

Local government resources

Credit

Disaster-management funds UN agencies

.

7
i atera)!evelopment assistance
De ment banks

Parametric financing

ternational NGOs

Catastrophe-risk financing

7

Table 1

The challenge is that sour
systems. Consequently, a
experience, because
resilience several iss

1. climate vulnerability.
2. disaster risk

3. infrastructure vulnerability
4. livelihood vulnerability

ten Operate through institutiona
unity may simultaneously

S

orted program

4.6. Green Climate Fund and Nepal

One of the important changes is Nepal GC
dealing with GLOF and climate caused flo
The GCF project FP272: Protecting liveli
from GLOFs and climate-change-indu
basins of Nepal was approved in Jidg 20 ith UNDP, as the
entity. The importance of this prgject 118§ in its orientation [3].
Than waiting for a GLOF or flood n adaptation finance is
directed toward:

1. resilience

2. monitoring

3. preparedness

4. protection of livelihoods and assets

mngs

and assets at risk
g in glacial river

owevgt, the 2026 Bhotekoshi event also raises an implementation
tjon: How quickly can internationally finance adaptation
rammes translate into operational protection, for communities

meriation reduces the potential,, for pr
vposed to rapidly changing mountain hazards? Because the GCF

roject predates the Bhotekoshi disaster by about one year it would
be inappropriate to judge its effectiveness based on this event
alone. Instead Bhotekoshi provides an opportunity to strengthen
implementation and monitoring. Climate finance and disaster-risk
finance are Distinct.

Climate adaptation finance mainly cuts long-term climate risk.
Disaster-risk finance makes sure money is ready when a disaster
strikes. Recent research that focuses on Nepal is very important.
Adhikari (2025) looked at flood losses [4]. Compared them with
money from the government and from abroad from 2003 to
2023. This research found that Nepal still has gaps, in disaster
financing. The study says that Nepal still relies a lot on money
and does not use many forward-looking financial tools. Adhikari
and Rajkarnikar found the same [5]. They saw that Nepal has put
disaster-risk-financing ideas into its plans. It still struggles because
of weak implementation, split institutions, low skill and low
awareness. The point is that humanitarian money must be backed
by pre-disaster financing.
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5. Disaster Risk Reduction, Early Warning and Resilient
Infrastructure

Early warning is one of the cost-effective parts of disaster-risk
reduction. Early warning should not be seen just as putting up
sensors. A working warning system needs steps. It needs hazard
detection, forecasting, issuing warnings, communication helping
people understand the message, evacuation plans and safe shelters.
So, climate finance must support the warning chain.

For hazards like those, in Bhotekoshi future warning systems
could include:

1. satellite monitoring

2. glacier observation

3. river gauges

4. rainfall monitoring

5. seismic information

6. slope monitoring

7. community-based warning
8. mobile communication

9. sirens

10. evacuation planning

The challenge is especially severe for mountain use the
available warning time may be extremely short. shi also
highlights the vulnerability of infrastructurglocated\in/Himalayan
valleys.

Roads and bridges are not merely s
are lifelines, for:

*  emergency response

e trade

e tourism

e  health services

*  food supply

e communication ; ;!

s. Roads and bridges

¢ livelihoods

Y

When one bridge fails the consequence can extend beyond the
bridge itself. Therefore, future infrastructure investment should
consider infrastructure and infrastructure should be designed
according to risk not only historical hazard records.

*  debris-flow pathways

* flood levels

*  river migration

*  slope instability

* climate projections

* cagcading hazards

ant in mountain
sasters. Rebuilding
e before without changes
ong recovery process must
zards looking at climate
moving to safer locations
ay that is stronger and more

idea of Build Back Better is espegfall
a at're prone, to hazards especi
e structures exactly where the
bring back the same dangers.
clude: assessing damage rgviewing
risks redesigning engineerin
when needed and rebuilgdd
resilient.

In Bhotekoshi this
1. Dbridges
2. roads

3. housin
4. scho

5. he fa
6

7

8

roach should be used for:

er/infrastructure
T ities
settlements

.Loss and Damage
tion cannot stop every climate-related loss. With strong
measures loss will still happen. These include:

4 Economic losses &’ 4 Non-economic losses

Houses \ Human Lives

Roads and Bridges Heritage

Hydropower Community Networks

Businesses and Agric&ture Ecosystem

Tourism Displacement and Psychological Impacts

Table 2
Nepal therefore needs systems ment both economic

and non-economic losses. This is also important for accessing

international loss-and-damage finance.
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Bhotekoshi - Trishuli Flash Flood

Bhotekoshi - T-i-k-1: £tark £inna
Buildings Affe Buildings Affected by Flood (Quick and Crude)
Bhotekoshi - Trishuli Flash Flood Bhotekoshi - Trishuli Flash Flood
Buildings Affected by Flood (Quick and Crude)

Buildings Affected by Floed (Quick and Crude)
Stretch - Mailun Dhobhan to Betrawati
. o F sy -

Stretch - Betrawati to Battar Bajar
4 o gy

s

® Affected l;u\ings 0 1 2 3 4km R—— . Af“d 9“':":".”95 0 1 2 3 o
Data A Data source - Kathmandu University — — 1
ﬂr 7 &
2hotekoshi - Trishuli Flash Floog
Buildings Affected by Flood (Quick and Crude) Stretch - Mahadewphat to Galchi to Adamghat
- S —— :

AT

I

® Affected SBuildings o t 2 3 4 em
Map Complatan NGIS A

Data sowrce - Kathmandu University
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Bhotekoshi - Trishuli Flash Flocd

Buildings Affected by Fleod (Quick and Crude) Stretch - Battar Bajars to Mahadevphat

Data sowrce - Kathmandu Y -

ion-§At the level Nepal 3.
ssions is very small

5.3. Climate Justice
Climate finance has a justice di
contribution to global greenhouse-
compared with its vulnerabili
impacts are not equally distributed®

to emergency services
unication

e, climate finance should prioritize vulnerability well as
Remote mountain communit have: . A resilient financing system should ask not "Where is the

1. infrastructure
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5.4. Conceptual Framework

CLIMATE CHANGE
l
|
| I 1
l ! l
Glacier Permafrost Extremerainfall change instability

|
|
!
CRYOSPHERE HAZARDS
l ’ ;
|
[ |
! !
GLOF Ice-rock failure ood
|

)

EXPOSURE + VULNERABI

l
COMMUNITIES + INF TR RE

! :
CLIMATE FINAN @
! Q
|
|

l l | Government GCF

V Inte& ance humanitarianaid
) |

y |
l

|
DRR ~XDAPTATION q’y
i “Q

Monitoring + EWS + Prepared

l
DISASTER Q
l

BHOTEKOSHI 2
|

Relief + Recove

l
BUILD BACK BETTER

l
LONG-TERM RESILIENCE

Figure 1: Climate Finance-DRR—Resilience Nexus
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5.5. Proposed Climate-Finance Flow

International Climate Finance

GCF ODA MDBs

O Nl

! l l
Climate @RR Disaster-risk B::ifet Budget Financing

SN @ Q
X

l Q
Provincial / Local Le
!
|
| 7 |
! z’ l \
EWS Infrastru Cofhmunity protection  preparedness

) b
RISK REDUCTION Q

l
DISASTER

l

Relief — Recovery — Redeustfuction
!

BUILD BACK BETTER

l
CLIMATE RESILIENCE

Figure 2: From international climate finance to local resilience
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5.6. Literature Synthesis

Theme Major evidence

Implication

Glacier change

Glacier retreat and changing ice conditions

Increase cryosphere monitoring

Glacial lakes Expansion and changing susceptibility Strengthen GLOF assessment
Permafrost Major knowledge gaps Expand high-altitude monitoring
GLOF adaptation Structural and non-structural measures Integrate DRR

Climate finance Financing remains fragmented

Improve coordination

Disaster finance

Financing gaps remain significant

« Expand ex-ante mechanis

Early warning

Invest in complete wa

Local adaptation

Technology must connect with com: iti )
Planning does not automatically re vulncability

Measure outcomes A

Infrastructure

Mountain lifelines remain expo

Humanitarian finance Essential after disasters

Loss and damage Data and institutional gap

Climate justice Vulnerability is uneven

6. Discussion
The literature reviewed in this study highlights

emain disconnected.

isk reduction while
isis occurs. Second
afyCally build resilience.
the technical knowledge

First climate finance and disaster fi
Adaptation projects often focus on
disaster funds are only released
international finance does n
Communities that face the risks
or institutional support negded to adgtss major climate funding.
Third preventive investmen weaker than spending. Dat
from Nepal’s flood finanging s&€tor' shows a mismatch between past
losses and the amountfof vailable to prevent future da;
Fourth building infr e does not always mean grea

resilience. A new road or bfidge can still be highly Vuln g

g-1i

vulnerability. Planning only becomes effective y
changes, in exposure, sensitivity and adaptive c
These findings suggest that Nepal should,'m oward a risk-
informed financing approach.

7. Research Gaps
The review identifies several areasgequity
Scientific attribution of the
Effectiveness of climate finance
Local climate-finance access
Ex-ante disaster-risk financing
Loss and damage vi.Resilient reconstruction

g firther research.

kD=

Future studies should examine whether post-disaster reconstruction
actually reduces future vulnerability.

8. Policy Recommenda

1. Establish an integrate imalayan climate-risk financing

mechanism
2. Increase e % ster-risk financing
3. Strengthen loCalfagCess to climate finance
4. Integr Axar'd DRR financing
5. Ma ate-risk screening compulsory for major
i ct
6. v egrated mountain early-warning systems
. community resilience funds
. ngCt humanitarian finance with recovery

nstjtutionalize Build Back Better
engthen loss-and-damage readiness

onclusion

he 2026 Bhotekoshi flash flood has brought renewed attention
to the changing nature of disaster risk in the region. According to
scientific assessments the disaster was most likely triggered by a
glacial collapse that produced a debris flow and a flood, which cut
through a long downstream corridor. This disaster shows how a
disturbance in a high-altitude cryosphere environment can quickly
turn into a humanitarian, infrastructure and economic disaster.

The event should be taken as proof that climate change directly
caused the collapse. Instead, it should be understood within the
context of a warming Himalaya, where changes, in glaciers and
mountain systems can alter the conditions that allow hazardous
processes to happen.

The central finding of this review is that climate finance and
disaster-risk reduction cannot be treated as agendas. Finance is
needed before the disaster to support:

*  monitoring;

¢ hazard assessment;

* early warning;

J Eco Res & Rev, 2026
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* community preparedness;
e resilient infrastructure;
* land-use planning.

During Disaster After Disaster
Rescue Recovery
Humanitarian Assistance Reconstructions

Emergency Communications

Livelihood Restorations

Evacuations and Shelter

Build Bac]&etter and Long Term Adaptation

Table 4

Nepal has already taken steps in this direction. The GCF-supported
programme that addresses GLOFs and climate-induced flooding

out the lack of ex-ante financial instruments.

From disaster response to risk anticipation;
integrated finance; from rebuilding what was lost t
is safer; and from climate finance as an expefise to
as a measurable risk reduction. In the end< e rg8ilience must
be judged not by how much money's b whether that
climate finance makes communities, stems, infrastructure
and livelihoods safer than they wer investment [6-15].
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