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ABSTRACT

Thisstudyis based oslacial LakeOutburstFlood (GLOF) occurrences in Hassanab&@kitan,

over the last five years. The stuelyamina the impact of GLOF on households amtlerstands
indigenous knowledgalong with communitybasedrisk mitigation techniques to redudke
intensityof GLOFrelated damagedhe asset pentagon of sustaindblelinood framework of

the Department for International Development (DFID) provided the fundamental concepts for
carrying out this research. In additidhjs study tapped upon ttaproaches currently used by
stakeholders to mitigate GLGRducedhazardsand thelessons forperceivedcataclysm To
achieve this, pmary data sourcese., Focus Group Discussions (FDGH)equestionnairédased

Key Informant Interviews from the househalgtakeholdesand representatives from NG@sre
utilized, and the gathered data wasnalyzedusing SPSSThe dhta divisionwas such that
guantitative information wasonverted into percentagiand frequenciesAt the same timethe
primary qualitativedata was used tosgess community resilience, disaster rigkluction and
GLOF managementAccording to 74.1 perceiff the totalrespondentghere is a significant loss

of cultivable landdue toGLOF. Drinking water facilities and irrigation channedse disruped

which causes 50.3 percent of houselsdiaifetch water from outside. This scarcitgs limited the
agricultural yieldby several folds in the past three yearke local communiés havebeen
sustainedby shiftingfrom natural to social and human capitathough the indigenous knowledge

of thecommunitysuggeds certainreligiousrituals to manage disasters like GLQRe frequency

and intensity of such catastrophes remain the subject of research across the region. The current

sociaeconomic and environmental study ieeéerence for future reaech work.

Keywords:GLOF, HouseholdsStakeholderdDisaster, Soci@conomic
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Chapter: 1

Introduction

1.1 Background of Study

Gilgit Baltistan the northern part oPakistan possesses a fascinatibg-geographic pospn.
Nature hagifted this regionwith lofty mountains, gigantic glacial masses, eminent streams, and
beautful valleys (Khan et al, 2013) The Himalayas, Karakoram, and Hindu Kusleet at the
junction of the Gilgit and Industreams, while the Karakoram Range is joined in the north by the
Pamir and Kunlun ranges. A number of the world's most famous mountain peaks, including five
peaks higher than 8,000 metres, dominate the aigah overlooks the natural richness of the
locde. After the Polar Regions, Gilgit Baltistan has the most elevated grouping of ice. sheet
absolutemost extendeety masses of the world are found in these mountain raf@esstance,
the SiachenGlacier is 78 km londVirk et al.,2003) The Kar&oramPamir region is heavily
glaciated, with over 5000 glaciers total, with the 12 biggest accounting for about half of the total

glacier area. The Karakorum range coveriss®86 of the glacial surfag@Vu et al., 2014)

However, daciers are receding worldwideiel to global warming, and some areasy lose their
glaciers this cetury. Nearly half of the world's population lives near watersfelsy mountains
with glaciers and snowK@ltenbornet al., 2010)Glacial melt feeds four large storage reservoirs
in Pakistan (Mangla, Chasma, Tarbela, and Warsak). These reservoug@rees to the world's
biggest irrgation system (the Indus Basin Irrigatiogsg&m) (Qureshi, 2011hanges in the
upstream environmemnpactthe lives and livelihoods of millions of people living downstream

(Immerzeel et al., 2010).



According tol P C C'®Assessment Report (ARB)laciers, permafrost, lake, snow, and river ice

is home to roughly 10 % (671 million) afglobal population of high mountainous regioGmate
change or its indirect effects are directly linked to clr@gpmountain emironments and increased
variations in the cryospher&lobally, the air temperature in mountain@rea risesat 0.30°C

each decad@ortner et al., 2019)he main factoof the elevatedigface air temperatute the
emission of anthropogenic greenhouse gases. If the surface air tempewatumgesto increase

atthe current ratahen these glaciers wiNanishby 2035 (Hock et al., 2019)

According to the 202 sustainable development report, Pakistanamechievement ofulfilling

SDG 13 climateaction (Cheema, 2021Environmental Changeare posinggenuinethreatsto

fragile biological systems andulnerablenetworks.The pristine environment of GB has lost its
relianceon withstandingextreme climate changeSubseqgantly, numerous native and migratory
species have lost their habitats. The metrological statio@ggit, Skardu, Gupis and Bunji show

an elevation in the absolute temperature over the most recent twenty years from 1980 to 2006
noticed to increasiey 0.440°C eachyear((UNPO), 2013) Similarly, (UNDP, 2020)reportshows

that 3,044 glacial lakes have formed in Gilgialtistan (GB) and Khyber Pakhtunkhwa (KP).
Thirty-threeglacial lakes have been identified as being vulnerable to risky glacial lake ositburst
andflooding.

GLOFs are atural disasters that can release millions of cubic meters of water and debris, resulting
in the loss of lives, land, and livelihoods in mountain communities that are remote and vulnerable.
Over 7.1 millionindividuals in GB and KR are vulnerablgwhere 26.7 percent and 22 percent of

the populacare belowthe poverty line

In the Upper Indus Basin (UIB), there are 5000 glaciers, whereas the HindeHiKnatayan

(HKH) area has around 20,000. The Hunza, Shigar, Shyok, Gilgit, Shingo, and Astgeanide



a variety of smaller and bigger tributaries, make up the UIB'sbaglms. Snow and ice account
for half of the water in UIBIn the 1970s,the Karakorum and Himalayan glaciers reported

retreating from the 1920s until the early 1990s (Ali et 8219.

Past200 years, B hazardougloods have beemecorded inthe Karakoran area 17 in the Upper
Indus and 20 in the Himalayas the Karakoram, new GLOFs have bemrated since 2010
because of the quick dissolving or flooding of icy masses andommvental changesreaing
potential dangerso downstream settlements and foundations. More thagl&8al lakes have
been evaluated to be nearly upheavals with likely risky GL®ORly, Shimshal valleyUpper
Hunza)in the Western Karakoram, Shyok stne bowl in the Eastern Karakoram, and Chitral
Valley (KPK province)in the HinduKush have known regions for disaster inclined GLOFs over

the most recent twenty yedBaig et al, 2020)

With this foundation, the examination explores this issue wéhicularreference to Hunza
Valley. It aims to examine the direct impact of glacial lake outburst floods on the environment and

socioeconomic conditian

1.2 Problem Statement

GLOF are some of the most frequent climedkated disasters in Hunza, GB. Sird@¥0, more
than 20 GLOF incidenteave beemecorded in Hunzahowever frequency has increased in the
previous two decades in central and upper Hunza between 2000 and 2022. According to (Khan et
al., 2014), the majority of GLOF events were caused by meetmaeteorological conditions, such
as rapid temperature rises, heat waves, and rainfall just before or during the GLOFTéhents.

total GLOF event# thepast 50 years are represented graphicalfigure 1.
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FIGURE 1: NUMBER OFGLOFEVENTS IN HUNZA
Sources(ICIMOD, 2021) (Din et al., 2014)(Ahmad et al., 2016YA Hussain et al., 2020)

Glacier outburst floods have been recorded for centuries, particuadtlyrope, America, Africa,

and Asia.Glacier floods havexplicitly cawsed at least 7 deaths in Iceland, 393 deaths in the
European Alps, 574/ South America, and 6300 deatinsCentral Asia.However, only two
incidents account for 88 percent of the 12,445 deaths recorded: the 1941 Huaraz, Peru, and the
2013 Kedarnath, India disastei$iese two events accounts for 82% of the total damage caused
globally by glacier floods because of the cdmition to the damage index of these exceptionally

high numbers of reported dedibarrivick & Tweed, 2016) The total number oflobal GLOF

casualtiess summed up and Figurg.
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FIGURE 2: GLOBAL GLOF CAUSALITIES
SOURCE (CARRIVICK & TWEED, 2016)
Moreover the South Asian region has also suffered from extreme GLOF incidentdNé&pgl has
witnessed 24 GLOF incidents, many of which have ledigaificantdamage and loss of life,
damageoroad linksto Ching killed numerous livestock, destroyed infrastructure and hydropower

houses.

It's important to remember that glaciers are vital natural featurésha primary source of
uninterrupted freshwater spiy in the South Asian regignall of which are affectd by global
warming.From2001to 2010, the average temperature rise for Pakistan was 0.6 °C, lagtutle
temperature change was 0.93 °C, with the northern mountains heating up to 1.3 °C. Pakistan forms
the northern intersection of the wofldmous HKHmountain range#\s these mountairesehome

to both the HKH glaciers, such an increase in temperature is a warning sign for glacier lake



formation, expansion, and outburst flooding. More than 5000 glaciers feed the rivers in these

mountainous regions.

It is essentiato understand the risk level of a population before taking any meaningful steps against
climate change impacts at the community level. It would be easier to determine the resilience of a
population's livelihoods if weaulld recognize the maiaspects of risk and their magnitude for that
community. Themain issue isnadequate research and detailed knowledge about sensitive areas
and populationsDue to a lack otinderstandingthere has been a lack siifficient efforts to
mitigate the effects of climate change on poor people's livelihoods and make them more

sustainable.

1.3 Significanceof the study
The northern areas at large and Gilggtltistan, in particular, is most vulnerable to global warming
and climate chage. The mountains in these areas contamassie deposit of glaciers that ensure
freshwater availability in the country throughout the year. The emerging phenomena of climate
change escalate incidents like GLOFs in the region. The research accoumtshsthtihese
disasters continued to cost the lives of hunaantsinfrastructurand pose environmental damages.
Very few studies have been conductethiecontext of GB to uncover the impacts of GLOFs on
the local populaceTherefore,the current studatemptsto understand theffectsof climate
changeparticularly GLOFs on thelives and livelhoods ofthelocal populations of Hassanabad
valley, Hunza. This village isvell-known for GLOF. In Feb 2021, the metrological department
issueda GLOF alert for Hassanabad Hunza. It is expetddalirstHunza Lake owing tthesurge
oftheShi shper gl acierds mel t i n(ghe Bxprdss Bribuaep3D2lpy e |
This year, the community members will bepdeced to campsitesvith the current pandemic and

expected GLOFthe lives and livelihood of local people will be hugely impacted. Moties
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study inteedto assess the impact timelihood assetsind stakeholders' role in mitigatindpe
impact of GLOHRN the region This study will gauge the response fraouseholdsgovernment
and other relevant stakeholdetsrently playing a vital role in mitigatinguch occurrences in the

area

1.4 Research Objective

The objectivs of this research ate find out

The main goal of carrying out thendeavois to determine and quantithe effectof GLOF in
the selected spatial boundari@sHassanabad ValléyGilgit Baltistan Pakistan therefore, the

study is divided int@ sequence of objectigas under

1. Determining and quantifyinghe impact of glacial lake outburst floods on the natural
physical, human, and social capital of inhabitantdassanabad valley.

2. Exploring the approaches that are currently employed by the relevant stakeholders to mitigate
the GLOF induced risks and lessons learned for the future expected events.

3. Finding out the GLOF inducedrisk reduction mechanisms employed by the local

communities by using their experiences and indigenous knowledge.
Moving forward, the livelihoodassetshat are to be assessed in this study are discussed below:
a. Natural capital

In the Sustainable Livelihoods Framework (SLF) concept, natural capital is defined as follows:
Natural assets amaturally accessible resources that human being usesaim susit livelihood.
For example, land, forest, water, biodiversity, wildlife, mineeatsThis natural capital

representgural communities thaare highly vulnerable to natural disaste@imate change

L In this research, the main focus would be on Hassanabad Valley, where the Shishper glacial lake exist

11



directly influenceghe natural capitagnd any form of variation dhe naturalistic environment

can restrict the livelihoods approach of an affected population.
b. Physical capital

fiPhysical capital comprises the basic infrastructure and producer goods needed to support
I i vel {(DRID, @al4) Physical capital involves road access, affordable transportation, safe
buildings, adequate water supply, and information acéessludes the physical resources that
individuals possess and have access to, whether given by the government, lociay aoitlibe
private sector and if they are free or paid. This physical capital has an impact on poverty

alleviation.
c. Human capital

It is agreed that the poor have limited human capital and their livelihoods are more vulnerable. At
the household level, thcapital determines the quality (skills and the ability to work of household
members) and quantity (number of productive household members) of human resources. It
represents the necessary skills, knowledge, good health and ability to labor that toggitaés fa
people to pursue different livelihood strategies and achieve their livelihood objectives (DFID,

2014).
d. Social capital

Social capital is the social resources/relationships people draw in pursuit of their livelihood
objectivesThese relationshipsclude networks, membershipgroupsarelationship of trust and
access to wider institutions of society that are vital in the functioning of a liveliGmaernment

institutions, cooperative groups, rgovernmentabrganizationsand various politicahnd nor

12



political groups all play an important role in developing social capital for livelihood operations.

(DFID, 2014)

1.5 Conceptual Framework
The conceptual framework is based on the sustainable livelgqgadach of the Department for
International Development (DFID) and its asset pentagon and livelihood outcomes. The impact of
glacial lake outburst floods directly impacts the livelihood assets and livelihood outcomes of the
community. The role of stakeld®rs to provide financial aid and adopt livelihood strategies to
mitigate the vulnerabilities and enhance the Wwelhg of the community. This study will be based
on primary data collected from households and stakeholders directly engaged in the sltuation
the first step, GLOF impacts livelihood assets first. The stakeholders can be divided into three
main strands: the community, NGOs and INGOs sector, and the government sector. The
communitylevel responses will be collected by questionnaire and Keynmant interviews from

actively participating stakeholders to facilitéte community of Hunza valley.

13
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Chapter: 2

Literature Review

2.1 Introduction

Global warming and climate change have a significant effect on mountainous communities. The
accelerated melting of glaciers and snowfields causes disrupting plants and wildlife, increasing the
risk of extreme rockslides, avalanches, and floods. First,ave to discuss the background and

frequency okevents in GilgiBaltistan and Chitral.

2.2 General background

Natural catastrophes have affected Pakistan at various times throughout its history, threatening the
lives and livelihoods of its inhabitant&ash floods, GLOF, earthquakes, landslides, cyclones, heat
waves, and drought are examples of natural disa@terKhan & Khan, 2008)According to
Pakistan's National Disaster Management Authority (NDMA), disaistated losses have resulted

in more than 79077 fatalities and injuries, affecting a total of 198000 people while demolishing
4.3 million dwelling units since the 2005 earthk@aAt a period when Pakistan's disaster
management systems were still inadequate, the 2005 earthquake alone resulted in 73,338 deaths
and 128,309 injuries. The 2010 floods caused havoc on afoper 5 million kanals, resulting in

a direct loss of US$AD56 million. Droughts affected a population of 4.5 million people and

destroyed over 500,000 animals between 1998 and (R0tdvar Mumtaz, 2018)

During the last several decades, the severityfieatpiency of climatic risks and extreme climate
events appear to have grown in GHBgltistan. Around the HKH includes floods, landslides,
GLOFs, and avalanches. Avalanches remain the most dangerous form of natural catastrophe in the

area, followed by wid and snowstorm$latural disasters in GilgiBaltistan impacted livelihood
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assets from 2010 to 201%jth 306 deaths and 174 injuries, physical capital damages, which
included the loss of Pakka houses, whied 15,392 fully damaged and 291 partially deayed

houses, and Kacha houses, which included 2,351 fully damaged and 12, 468 partially damaged
houses. There are 5,369 fully damaged and 518 partially damaged livestogladlosssof3,207

goats and sheepnd1855 cows and donkeys. Fruit trees numthér¥l, 539, while noffruit trees
numbered 239,47 Fifty-six bridgeswere wiped ouyt580,044 KT of water channel damage, and
87,070 HET of protective bunds. A total of 57 water supply systems have been interiptedl

of 111 shopweredamagedGB-EPA, 2017)

Globally there have been around l18@materelated debacles happening in the past year.
However, sartingon 15 September 2020, 51.6 million individualerldwide have been recorded

as straightforwardly influenced by the cover of floods, dry spells, or storms and the €®VID
pandemic. More than 3,000 individuals have been murd@rétiese occasions. The significant
out-of-control fires have influenced an expec#&8 million individuals (generally in the United
States), slaughtering in any event 53 individuals. Harsh assessments show that 431.7 million
individuals in weak populacegorldwide have been present&dth extraordinary warmth during

the COVID19 pandend. The European heatwave affected 75.5 million people in vulnerable
regions, resulting ithe overall death of over 9,000 people in July and AugW&tlton & Aalst,

2020)

The GLOF directly impacts downstream networks, posing a threat to living things;utimre
grounds, timberlands, foundations, and clean water facilities. The International Center for
Integrated Mountain Development (ICIMOD's) five Hindu Kddimalayan nations of Pakistan,
China, India, Nepal, and Bhutan, have an aggregate of 15,0fl8rgi@asses covering a zone of

around 33,344 sg. km and 8,790 icy lakes, of which 203 were distinguished as conceivably
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hazardous. Hindukush Himalayan Region of Pakistan contains 2420 icy lakes, a zone of icy lakes
covered by 126.32 sqg. km, and possiblggkrous icy masses are 52. GHgdltistan has icy lakes,
for example, Hunza (110), Shigar (54), Shyok (66), Shingo (238), Astore (126), and Gilgit (614

(Ives et al., 2010).

Shishper Glacier is situated in the Hassanabadodi¢anza in GilgitBaltistan Shishper ice sheet

is roughly 16 km, 0.8 km width, and 2500 m above ocean level in Hassanabad stream. This ice
sheet beagn flooding in May 2018 flooding drove further into the valley and hindered the
Hassanabad stream because of the arrangement ot-danned lake from upstream. The
complete icedammed length of the Hassanabad stream is 1.09km a highlevel region of

0.40 sqg. km(Hussain, 2019)The blockage site is 8 km from the Karakoram Highway through
Hassanabad town. There are seven townls aiound 15,000 occupants, three extensions, two
hydropower plants, five water tanks, two drinking water channels for three towns, and two water
system diverts in the upstream zptese were influenced by Shishperdammed ice sheet lake
upheaval floding. Around 10 million to the US $ 15 million, expected worth of common and
mantmade property inclined to conceivable peril from Shishpedaramedylacierlake (Baig et

al,, 2020)

Shimshal valley is an isolated location and a distance of 80 km from Central Hunza valley. This
region is almost covered with mighty glaciers. This valley is famous for its seasonal pasture
settlement at 3200 and 4600 Atcording to inhabitants of Shimdhthese glacial lake outbursts
andfloods happened several times in 1904, 192321 1960, 1979, 1999, and 20 ussain

2019) Six more giant glaciers aflewing toward Shimshal valley, Khurdopin glacier (47 km),
Virjerab glacier (40 km), Mohmhil (3&m), Yazghil (31 km), Malangutti (23 km), and Lupghar

(13 km).The distance between Virjerab, Khurdopin, and Yazghil glaciers is X@okntheupper
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Shimshal valleyEvery two decadethe movement aheKhurdopin glacieis roughly 1500 times
more thartheaverageace. The most recent surge is up to 20 meters a day in Mayc?8afing
a glacial lake. Theurging of theKhurdopin glacier has blocked the Virjerab River variboes
in the past and formed a glacial lake.August 2017 glacierrelatedfloods eroded farmland,
damaged roads, and water channels, destroyed bridges, and discotieecédiéy from the rest

of the country(lturrizaga & Lasafam, 1996)

The Route of China Pakistan Economic Corridor starts from the northern areas of Pakistan
consisting of a mountainous region rich in glaciers and glacial lakes. These glaciewteare
reservesand avital natural resource by supplying fresh water to millions of people living
downstream areas. The socioeconomic and environmental actiafpend on these glacgr
resources. In Hunzfamous glaciers, Batura, Passu, Shishper, and Gulkin glaciers are along the
CPEC routeThere are six identified hazardous glacial lakes for the CPEC route in the Hunza
region. In history, many GLOF events daged bridges and the Karakoram Highwgssu Lake

was observed as a hazardous lake for Passu village. The outhilnestadie betweenJuly 2007

and April 2008 damaged the Karakoram Highway, hotels, and dwsdifrthe Passu village. The

eruptionof the Shishper glacier damatghe CPEC route and bloakét (Saifullah et al., 2021)

Theinhabitants of the Hunza valley of Ui&e more vulnerable to natural disasters and GLOF
hazards. This GLOFs hazard is a source of loss of livestock, infrasesictuuman lives,
cultivable land, and pasture resources. In northern areas, glacier melting ina@edst® risk
factor increases exponentially. Himalayan glaciers are melting at a high gitezging water
resources in the futureyhile the Karakoranglaciers are showing stability and gaigp mass.
Global warming and the rising temperature are the main &adétor retreating glaciers in

mountainous area# Gilgit-Baltistan, there have been approximately 35 GLOF incidents in the
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previous 200 years,ith the frequency of these GLOF events increasing in recent y&arser
coverhasdecreasgby 10 % in the last three deca@desimay caise GLOF events in Hunza Valley

(Gilanyet al, 2021)

The people of GilgiBaltistarislivelihood are based aheagriculture sector, livestock, and fruits.
Climate changelirectly affectsnatural resourcg agriculture productivity, income opportunitjes

and food security. Inhe last few decades, inhabitants of mountainous aneas beemmore
vulnerable to land sliding, avalanches, droughts, and floods. The inoréagk temperature and
rainfall accompanied by melting glaciers has increased GLOF events and flash floods in the
country's mountainous area 2015 Chitral experienddeavy monsoon raijrand GLOF everst

ruinedhundreds of acres of agriculedfand and thousanas livestock(Hussairet al, 2015)

Researchers cond@rta study in the Manas River basin, Chitias located between the south of

the Junggar basin and therth of the TianshanThey used 46 years of data, including
precipitation, temperature, and glacial area. In this sty examine the glacier melting has
socioeconomic effectan the Manas Riven China.In the past 50 years (19@D10), the glaciers

in the Manas river recedes approximately 82%, it alarming for the future. Manas River rainfall by
16.42 mm, and the temperature rises by 2CL9According to their findingsafter the 2030ghe

risk of flooding will increase due tthe warmer climateThe Manas River is ainly used for
agriculture purpose In the future, uncertainty and shortagfewater resources arisehich will

affect the environment and socioeconomic syst@raaget al, 2012)

2.3 Literature related to the stakeholders
The term"stakeholder approach to strategy” first emerged in the 19&0s.Freenan (1984
definesa stakeholdeas an individual or group that influences or has @ae on an institution's

aims and objectivegFreeman & McVea, 2001)The stakeholder approach seeto expand
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management's concept of its roles and responsibilities beyond the profit maximization function to
incorporatethe interests and claims of natockholding groupdn contrast, stakeholder theory
seeks to systematically address a basic quesat s$bt of stakeholderdnerits or requires

managerial attentiofMitchell & Agle, 1997)

Stakeholders have been recognized as an important driver for catastrophe mitigation and
management. Stakeholder participation is critical while preparing efoergencies and
catastrophes. Environmental disasters might be greatly reduced, if not eliminated if each
stakeholder's right to participate is honored and their roles are clearly &atednments, NGOs,
donors, the private sector, the media, academaggonal cooperation, community/citizens, and

the immediate environment are all stakeholders in disaster manag@wdrt Ahnuar et al.,

2019.

Baluchistan is one of Pakistan's earthqupiane provinces. Because earthquakes have such a
negative impact orpeople and their economies, the participation of stakeholders in disaster
preparedness, particularly at the community level, is critical in preventing future darvates.

local level, stakeholders execute initiatives and activities to empower conesunitdisaster
preparedness and risk reductidhe cooperation between provincial and national level authorities,

as well as community preparedness, must be improved in order to improve people's knowledge

and defensive mechanisms in the event of an azsakeemergendfAinuddin & Routray, 2012)

In developed countries, disasters threaten society, economic performance, the built environment,
and other soci@conomic and physical factors. Every year, for example, Australian communities
are vulnerable to theatastrophe caused by disasters linked to climate change alevaedse.

To examine if Australian stakeholders are taking proactive or reactive responses to catastrophes

affecting transportation infrastructuf@akeholder Disaster Response Index (§3a composite
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i ndex t hat per mits direct compari son of st a
contributions ofthe sociceconomic, built environment, and stakeholtatgibutes to that entire
responseThe SDRI has the benefit of allowingrelct comparisons of different stakeholders'
approaches to catastrophes in society and the built environif@atcan help governments,
emergency response groups, and disaster management organizations adlecitey scarce
resources among many stakehoddeBy using more proactive methodsr disaster risk
management, it lays the path for stakeholders to develop a holistic strategy for a resilient built

environmen{(S. M. H. Mojtahedi & Oo, 2014)

In Romina, local stakeholders are often involved in disaster planning and risk reduction because

of their knowledge of the community, its norms, and its habits and for their capacity to assist and
control people during crises. They are among the best camatar in their settlements and act

as a bridge between national authoritieso de
management plans and securing more |ives and
reducing the vulnerability of comunities and improving societal resilien@fargarintet al,

2021)

The interactions among key stakeholders (building owners, primary insurers, reinsurers, and the
government), as well as between the two important risk management mechanisms of insurance
and retrofit, are included in the new modeling framework used to inform the design of an improved
regional natural disaster risk management in developed nations like the USA. A comprehensive
regional disaster loss estimation model is linked with the decisiodels, and reinsurer and

government responsibilities are represented as irfjpetyy et al., 2014)

There is a worldwide concern that natural disasters are becoming more frequent, deadly, and

costly. The number of disasters is rising, which has an idiate impact on society and the
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environment. While adaptive governance (AG) is suggested as a substitute approach for managing
complex issues like disasters, disaster risk reduction (DRR) has been proposed as a systematic
mechanism to reduce disaster rigks analying the casal factors of disasters, including the
reduction of vulnerability and improved preparedness for adverse ewualsstakeholder
platforms (MSPs), which are viewed as a variety of omgins working toward better
coordinated and tegrated DRR actions at various degrees of governance, can be used to put the
AG into practce. The collaboration of several orgzations is a key component of MSP duties.

MSP can carry out direagisk-reduction actions due to its capacity to raise aoiditi funds

(Djalante, 2012).

As a result of the direct and indirect effects that natural disasters have orecmoomic
circumstances antthe built environment, not only local communities but also all residents of the
region and, in some cases, thatire country are impacted in the aftermath of severe natural
disasters.There are two ways to deal with natural disasters: reactive methods and proactive
approaches. According to the majority of research, stakeholders frequently choose reactive
techniqus to deal with the problems brought on by natural catastro@takeholder theory,
macroeconomic theory, disaster management theory, and detialong theory are some of the
theoretical frameworks that have been developed by stakehaldeusnatural dsastersThree
theories can add to our understanding of how different components of stakeholders'-decision
making processes workVe can help stakeholdevgith reactive or proactive methods before,
during, and after natural catastrophes using the thdatisaster risk managemenYe can help
stakeholderwiith reactive or proactive methods before, during, and after natural catastrophes using
the theory of disaster risk managemeirn. the process of managing natural disasters,

macroeconomic theory is vital helping to select suitable socioeconomic factors. To choose the
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key stakeholders and control their behavior in the face of natural catastrophes, dealgiom

theory, and stakeholder theory work togetlist. S. Mojtahedi & Oo, 2012)

A case study from Savo, Solomon Islands, which is impacted by extremely devastating volcanic
eruptions.In a volcano risk management planning and awareness exercise, participatory rural
appraisal (PRA) ntbodologies and philosophies were appliéde attempted to combine the
facilitator and educator roles, and also include the input of all stakeholders (from the community
to the national government) in the volcano risk management prd@egstechniques, wean
generate integrated scientific/geologic, local/community, and risk assessments and also mitigation

action plans from a variety of stakeholder gro(@@sonin, et al.,2004)

2.4 Policies domain of Pakistan related to the environment

There are several natioAalvel policies related to climate change éimelenvironment to resolve
all potential challenges of climate change adaptation and mitig&&kmstan was ranked 18th out
of 191 countries in the Inform Risk Index 2019 for hawing highest global disaster risk levels.
Pakistan averages $1 billion in annual flood log8#srld Bank Climate Change Knowledge

Portal, 2020)

The National Environmental Policy of 2005 strives to safeguard, conserve, and restore Pakistan's
environmenta raise citizens' standards of living by sustained develophmeaddition, this policy

offers a comprehensive framework for addressing Pakistan's environmental problems, including
air pollution, water pollution in freshwater bodies and coastal watgpsppar waste management,
deforestation and biodiversity loss, desertification, natural disasters, and climate Gienges

no pertinent policy for GLOF disaster mitigation and adaptd&®m?A, 2005)

A comprehensive framework for a@dsing the high levels of disaster rakhe nationallevelis
provided by the National Disaster Risk Reduction Policy of 20&8.policy aims to advance both
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critical steps to guarantee that upcoming development processes and programs increase resilien
and priority efforts to reduce alreadyisting hazard vulnerabilityThe policy provides a
framework for DRR and also appropriate development plans and initiatives, bringing attention
toward priority areasGilgit Baltistan Disaster Management Authgréctively participated in the
adaptation and mitigation of the Shishper GLOF everithoagh there is no formal policy to

mitigate GLOF incident§fNDRRP, 2013)

A framework for tackling the problems Pakistan is currently experiencing or mayiexge in

the future as a result of climate change is provided by the National Climate Change Policy of 2012.
The policy offers a thorough framework for creating action plans for national efforts at mitigation
and adaptatiorthis policy aims to lead Padtan toward climateesilient development by ensuring

that climate change is mainstreamed in the economically and socially vulnerable sectors of the
economy.The policy measure related to disaster preparedestablisies evacuation plans for
vulnerable agas in the event of Glacial Lake Outburst Floods (GLOF) by setting up suitable
methods to monitor the growth of glacial lak@fie sole GLOFelated policy in the disaster
preparedness section is this dhNCCP, 2012) The GLOF was incorporated as a policy in the
National Climate Change Policy 2021. Create and maintain a comnfaséd, sustainable GLOF
disaster response and risk management straiégyother policy, however, is simply a duplicate

of the national climate change polizg§12(NCCP, 2021)

2.5 Conclusion

From the abowenentioned literature, following interpretations are drawn:

1 It is feasible to carry out environmental and semtonomic study of the vulnerable
communities. There is authentic literature available on the frequency of events and their

impactson the livelihoods.
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The relevant literature addresses impacts of GLOF on the physical, findnawaén,and

naturalcapital but the impact on thgocialcapital is scarce in literature.

The pertinent literature discussd®e role of Stakeholders with reactive or proactive
methods before, during, and after natural catastrophes using theory of disaster risk

management.

There are no significant national policies for addressing and mitigating GLOF.
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Chapter: 3

Data and Methodology

This chapter outlines the detatlsthe method of study, data source, and sampling technique.

3.1 Approach of the Research

This was an eXpratoryresearch study designed to investigate how peopleadtiieir livelihood
assetxffectively to cope with and recover from the effects of GLOF incidents. based on
gualitativeanalysisAlthough primary sources provided the majority of the information, secondary
sources also contributed to the development of a more compreheidive pf the subject.
Household survey questionnaires, key informant interviews with stakeholders (government,
NGOs, local groups), and focus group discussions represented the primargetadadary data
were collected through reports, research artiglegnals, and case studies, both published and

unpublished sources.

3.2Sampling size and Techniques

In thisstudy, primary data is collected from 14®useholdsThe focus of primary data collection
would be to inquire about the recent GLOFs incidents and the related environmental and socio
economic damages imposed in the ateathis study, the entire population was selecidue
reason teelect the entirpopulation was the area is small ahé number of households impacted
varies from hamlet to hamlehccording to thedatg the residents of Sherabad, Hassanabad were
highly affected households, who lost their hgirend land. Moderately affected were those who
lost their trees, and land, while, low affected were thosewsre affected due to the damage

the RCC bridgeand blockage of KKHMoreover, the potential threats of GLOFs, the measures
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and responses adopted to avoid and respond to any emergencifpaadrade to raise voices

for policy actions on a greater scale to advocate for curbing climate change.

Key Informant Interviews fronstakeholders include government, NGO, and local organization
Six people were interviewed as key Informarifsppendix: 5 Key Informant Survey Profile
Stakeholders provide their services in different areas related to their organizational exjvectise
representativesvere from NGGQ, three officials were fromthe government sector, and one
representativevasfrom alocal organizationThese stakeholdevgereinterviewed regarding their

key interventions to safeguard the lives and livelihood assets of the community

The Focus GrougDiscussion comprises six participgnsla Nambardar, Nambardar and
community representatives who are fully aware of GLOF incidents and engage in the preparation
and mitigation.The participants belong to Aliabad and Dorkhun val@ppendix: 3 listof
Participants Fags Group Discussion The representatives dhe community identified théey

issues and cabaatively work withthe government and NGOs to resolve those problems faced

by the community.
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Chapter: 4

Profile of Study Area

4.1 Geographic andClimatic Conditions of the Region

The Government of Pakistan has renamgdorthern AreasGilgit Baltistan, and last year, in

2021, it granted Gilgit Baltistan interim provincial stat$unza is located in GilgiBaltistan, in

the north of PakistarGilgit Baltistan is situated between the longitudes of 720.54 and 780 East
and the latitudes of 340.54 and 370 North. High mountaiges such as the Himalayas, Hindu
Kush, and Karakorum may be found in the northeastern and northwest parts of the country (Khan
et al., 2020)Between latitude 35055 and 37006 N and longitude 74003 and 75049 E, the Hunza
River Basin (HRB) is located. Thdrainage area of the Hunza river basin is 13,567 km2, with
glaciers covering 30 to 38 percent of the total area. There are 1384 glaciers, with three large
glaciers, Khurdopin, Batura, and Hisper, covering roughly 1/3 of the glaciated arest @Al

2021). Hunza shares its border with Xinjiang province Chim¢he northeastn the northwest by

t he Wakhan di st radakhhshngrfovindeargl@®hizer district an thé west.Brhere

are three geographic subdivisionsHiinza \alley. Upper Hunza@onsists othe Gojal tehsil of

Hunza while Central and Lower Hunzare part ofthe Aliabad tehsil.The streams that unite to

make up the Hunza River are sourced in the passes of Kalik, Mintaka, Parpik, Shimshal, and
Khunjerab, near the Pakist&hinaborder. The upper course of the Hunza River took care of by
meltwaters from a few icy masses, including the BaturauP&hulkin, and Gulmit glacial mass

in its upper. ts cente compasses, from outlet glacimasses of the Rakaposicluding the
Minapin, Pisanand Ghulmet, just as from the lasabadShidhper-Mutschual glacieframework

on its northern bank®erbyshire & Fort, 2006)
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Rainfall and high temperatures are the primary causes of catastrophic floods in Pakistan, and these
occurrences have a devastating impact on people's lives and livelihoal E&getoon rains in

2010 caused over 1500 deaths and hundreds of thousands of people to lose their livelihood assets.
Villages were flooded, bridges were swept away, highways were wrecked, millions of hectares of
crops were destroyed, and health conceraseaacross the country. Hurlgagar has an average
maximum temperature of 35.9 degrees Celsius and a minimum temperature of 16 degrees Celsius,

with an annual rainfall of 136.2min April and 28.3 rm in November. Theevere temperature

event affects thglaciers and the ecosystem of mountainous plg&sar et al., 2013).

HKH Region of
Pakistan

24 NS00
a8

WRRI, NARC

FIGURE 3: MAP OF THEHINDUKUSH, KARAKORAM, AND HIMALAYA REGION OFPAKISTAN
SOURCE (ROOHI, 2012)
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4.2 Profile ofHassanabad Valley
Hassanabad is a small village between Aliabad and Murtazabad Hunza, Pakistan. China Pakistan

Economic Corridor is passed through this village

Sherabad contains 23 houges flour mills,ahydropower generation platgeneratofor power

supply andacommunity In the previougour years, ten housegerepartialy damaged, one under
construction hydropower unit was wiped out, another hydropower unit was partially damaged, and
the community centre has also damaged as a @ssihishper GLOFBecause of its proximity to

a valley, thishamlethas been designated as a red zone.

4.3 Description and surge history of Shishper glacier

Shishper Glacier is 12wklong and covers an area of nearly 2% KThis glacier probably comes
from six tributary glaciers. Shishper is located east of the Batura Wall, the highest point in
Pakistan's Batura Muztagh. Shishper glacier is named after Shidbpetain which measures
7611 m(24,970 feet) and is located areHassanabad valley in central Hunza. The Shishper

glacier's snout is around 4 km away from the Karakoram High&D, 2021)

Shishper Glacier is a surging type glacier nourishathiythroughsnow avalanche3he melting

of glacial lakes occurs mainturing the summer months due to rising temperatures. Surges of the
Shishper glacier were observed in 188983, and then again in 1978he advance and retreat

cycle of the Shishper glacier is 45 years, according to local knowledge of the local
community(Karim et al., 2020). Since 2016, the Shishper glacier has been aggressively surging.
In May and June 2018, it surged at a rate of up to 43.3 meters per day. In November 2018, the end
of the Shishper glacier collided with the opposite face of the HachMdantain, blocking the

flow of meltwater from the Muchuhur glacier, and resulting in the development of a glacier

dammed lakeFour GLOF events have been occurred23 June 2019, 29 May 2020, 18 May
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2021, and 7 May 2022vith a peak discharge from Shighpglacierdammed lake of 5500 and

5000 cusecslt damaged the area's physical and natural cagii@aD, 2021).

e
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Source (PMD, 2021)
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Shishper Glacier Surge Distance

2,800
2,600
2,400
2,200
2,000

W 1,800

Y 1,600

v 1,100

5 1.200

1,000
soo] /A
600 | L7
100 R
200 St s =

................

05-06-2015
25.06 2018
25-07-2018{<
24.08.2018
18.092018 |
25-10-2018
27.12-2018

o 20-02-2019°

i
25.02-20191 }
17-03-2019-
06-05-20191

3
8
13
3
@
S

Q 26-01-2019-

-i==' Surge Distance —— Cumulative Surge Distance

»

Lake Area (Sq.Km)

Shishper Glacie 030
| | 11-05-2018
05-06-2018
25-06-2018 Bois)
28-10-2018 o
10-02-2019 e
26-04-2019 002 . |
6-Dec-18 5-Apr-19 3-Aug19 1-Dec-19 30-Mar20 28-Ju-20 25-Nov-20
25-04-2020 ‘ Date
T 19022021

-

R Episode of Lake drain

hishper Lake
7777 19-02-2021

N

Imagery Used: Sentinel (10m)

Image Date: 19-Feb-2021

Coordinate System: WGS 1984 UTM Zone43N
Projection: Transverse Mercator

Datum: WGS 1984

Units: Meter

Map Prepared by:
Research and Development Division, PMD, Islamabad

FIGURE 5: THE ANALYSIS OF SHISHPER GLACIAL DAMMED LAKE
SOURCE (PMD, 2021)

33



Chapter: 5

Results and Discussions

5.1Responses of Households

5.1.1Profile of Respondents

The study aims taunderstand bettethe changes in livelihood assets of Hassanabad valley
households affected by Shishper GLOF disaskate andfemale individuals over the age of 20
were the desired respondents for this study, and the home was used as the unit of Bmalysis.
respondents answered the questions in coordination with thehmhsehold membensresent
during the interviewDue to €onomic activity outside the home, male members of households are
typically not present at home throughout the d2gllect an equal number of responses from men
and women to avoid gender bid$is gender and age gap allows for the inclusion of persons of
various ages and shared experiences related to GLOF incidéecaajority of the responders in

the house were household members, although 45.5 percent were household heads and 54.5 were
other membersThe age distribution is shown in Figure 6. Approxietya 50 % of the Head of
HH's age is above 50 years, anddkerage age of the head of a household was 53.50 years.

TABLE 1: FREQUENCYDISTRIBUTION OF GENDER COMPOSITION ANDAGE OFRESPONDENTS

Attribute of Respondents Group Frequency %
Age distributionof Head HH 3071 40 25 17.5
417 50 48 33.6
517 60 26 18.2
61 and above 44 30.8
Total 143 100
Gender Composition Male 76 53.1
Female 67 46.9
Total 143 100
Status in their Households Household Head 65 45.5
Household Member 78 54.5
Total 143 100
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AGE DISTRIBUTION OF HEAD OFHH

m307 40 =417 50 =517 60 =61 and above

FIGURE 6. AGE DISTRIBUTION OF HEAD OF HOUSEHOLD

5.1.2 Changes in Natural Capital

Natural Capital is closely linked with vulnerability because GLOF events destroy natural capital
like agriculture, orchard, barren land, and forest, erode on both sides biuliad, disrupt
irrigation and drinking water facilities, and wipe out waterrofes. Climate change affects
seasonal and longrm fluctuations in agricultural production. GB occupies roughly 2% of the
cultivable land area in a total area of 72,972 kim theGB, the agricultural sector employs 80
percent of the workforce, praling vegetables, fruits, cereal crops, and hay for lives(Gd

EPA, 2017) Potato is a significant cash crop in GB, with 8422 ha of agricultural area under
cultivation and a yield of more than 131,275 tons, which is supplied to the domesti¢ (Wanke

et al., 2014)

Natural capitals are significant to the rural and maunotss areas whose livelihood is associated

with agriculture and livestock. Agricultural land had been the primary livelihood source for most
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households in the village. The community of Hassanabad village grew potatoes, cherries, and other
fruits being casltrops that enabled these people to educate their children and fulfil their basic

needs.

According to 74.1 percent of respondents, they lost theirdarsdaffected somehow or the other
as a result of GLOF events, with 64.3 percent losing 2 Kanal oofiémsd and 9.1 percent losing
more than 2 Kanal of lantHouseholds seek compensation for land losses, yet stakehwdders
no policy available tocompensat forland losses. They assist homes by building protective walls

to safeguard habitat lands.

Figure 8 illustrates the majority of land damage, 77.6% for cultivated land and 14% for non

cultivable land.

TABLE 2. FREQUENCYDISTRIBUTION OFAGRICULTURE LAND

Responses Groups Frequency %
Agriculture Land Yes 140 97.9
No 3 2.1
Total 143 100
If Yes, Agriculture land in 0.17 4 Kanal 115 80.4
Kanals
57 9 Kanal 19 13.3
10 and above 6 4.2
Total 140 97.9
Land affected by GLOF it Yes 106 74.1
the past five years
No 37 25.9
Total 143 100
If yes, how many Kanal o 0.17 2 Kanal 93 65
land affected
2.17 4 Kanal 9 6.3
above4 Kanal 4 2.8
Total 106 74.1
Land damages Agriculture 19 13.3
Orchard 92 64.3
Barren 20 14
Type of Damage Wipedout 91 63.6
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Erosion 60 42
Loss of fertility 15 10.5

Land damages due to GLOF

90
80 77.6

70 64.3

60

50

40

30

20 13.3 14 14

. n N

FIGURE 7: LAND DAMAGED DUE TO GLOF EVENTS

Major fruit trees in Hassanabad include apricot, apple, mulberry, pear, peach, walnut, cherry,
almond, pomegranate, and grapes. {fait trees include keekar, sea buckthorn, poplar, and
lunthus.Almostmore thar2500 fruits and wild trees were destroyed, resulting in a loss of 5 million
rupees in economic value. These fruit and wild tree damegshe associated financial losses

are illustrated in tabl@. Figure 9 depicts the loss of 1 to#ées (fruit and wild trees)y 73 percent

of the community It is a massive loss for the poor community whose income is based on these

natural resources.
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TABLE 3. FREQUENCYDISTRIBUTION OF FRUIT AND NON-FRUIT TREES

Responses Groups Frequency %
GLOF destroyed fruit anc Yes 83 58
wild trees
No 60 42
Total 143 100
Total Nos of fruit and wild 17 20 trees 56 39
trees
2171 40 trees 12 8
417 60 trees 5 3
61 and above 10 7
Total 83 58
Total value of trees in PKF Under30000 PKR 21 15
3000L T 60000 PKR 32 22
6000L T 90000 PKR 10 7
9000L and above 20 14
Total 83 58

Total number of fruit and wild trees

m17 20 m217 40 4171 60 61 and above

FIGURE 8: TOTAL NUMBER OF FRUITAND WILD TREES WIPEOUT IN GLOF EVENTS
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Households with more agricultural laratchards, and human resources managed more livestock
than those with fewer facilitie©n average, Hunza residekéep at least a few cows and goats to
meet their domestic demand’hose who have extra milk can sell it to earn small cash. Household

can alsanakeasmall cash income by selling butter and eggs.

The GLOF incident has had no significant impact on livestock; 76.6 percent of households have
livestock.Mostof the habitat in Hassanabad belonggh&Ganishkuctiribe, and the Ganishkuch
pasture is accessible for grazing animals; however, three pdsaacessibility is limited due to
glacial marement Broung Pasture, Dirmiting Pasture, and Khurokuch Pasture. Shepherds have not
taken animals for grazing in these pastures in the last thegs. jre 2019 Dirmiting pasture
(Shishper valley) alone, 142 Yaks died as heavy snowfall resulted in starvation. In usual
conditions, owners used to bring yaks to the lower altitude where they could find food during
winters. Poor livestock owners have suiée a significant economic loss because they have

received no assistance from the Agriculture, Livestock, and Fisheries Department GB.

Table 4: Frequency distribution of livestock and pastures

Responses Groups Frequency %
Livestock Yes 111 76.6
No 32 22.4
Total 143 100
Affected due to GLOF Yes 0 0
No 111 76.6
Total 111 76.6
Access to Pastures Yes 143 100
No 0 0
Total 143 100
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Every family in Hassanabad village has access to clean drinking watadingtap water, pond
water, spring water, stream water, and river w&tigure 10 depicts every household has multiple
sources of water suppl§very household in the village has accesadequatly regulated tap

water for drinking, cooking, and other neebisthe case of aemergency or disaster, residents

have access @dditionalresources like ponds, natural springs, streams, and rivers for drinking and
cooking. These facilities are utilized for drinking and irrigation in Hassanabad and the surrounding
areas.The governmens primarily responsible for managing and supplydnigking water to the
residents During the GLOF, the government provided a water tanker to Mohalla Sherabad
HassanabadAlthoughabout 50.3 percent of households obtain theirkamgpwater from outside
sources, the pipeline of drinking water facilities is not repaifed.Hassanabad valley is essential

for supplying water to the Aliabaldyderabad irrigation channel, the omgater sourcéor a 6 sq.

km agricultural arean the upper sideof Aliabad, Dorkhun, and Hyderabad. However, less than
five water channels were destroyadd water supplies were affected, includirgiical irrigation
channel that served as a lifeline for Hassanabad and adjacent viNégssagriculturaland
orchard land has dried up mainly due to the lack of timely water supplies. Due to GLOF, the main
water channel to the powerhouse has also been disrupted, and the families were without electricity
for a week. More than half of families are unsatisfigthwihe role of government in protecting

their natural capital.

TABLE 5: FREQUENCYDISTRIBUTION OF SOURCES ORPWATER, EATER CHANNELS, AND

ENERGY SHORTAGE
Responses Groups Frequency %
Sources of Watepriorto  Tape Water 143 100
GLOF Pond 24 16.8
Natural Spring 56 39.2
River and streams 83 58
GLOF damaged the Wat¢ Yes 143 100

supply line
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No 0 0

Total 143 100
Water requirements afte Same as before 71 49.7
GLOF
Fetch from outside 72 50.3
Total 143 100
Water Channehffected Yes 143 100
No 0 0
Total 143 100
How many water channel: 17 5 water channels 143 100
Kanal of land affected du 17 8 Kanal 105 73
to the cut of water supply
81 16 Kanal 31 22
16 and above 7 5
Total 143 100
Power shortage due 1 One week 134 93.7
disruption of water channe
Two weeks 9 6.3
Total 143 100
Role of govt to protec Positive response 46 32.2
natural capital
Negative response 97 67.8
Total 143 100

Multiple sources of water

TAPE WATER POND NATURAL RIVER AND
SPRING STREAMS

FIGURE 9: MULTIPLE SOURCES OF WTER
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5.1.3 Changes in Social Capital

In the context of the framework for sustainable livelihoods, it refers to the social resources that
individuals rely on to survive. Social resources are the networks and connections that strengthen
people's trust andapacity to collaboratand acceskrger organizations such & government,

INGOs, and NGOslndividuals and communities may use social capital as a valuable asset in

developing and responding emergencie@/Nillis, 2011).

According to Table 6, 55.9 percent of respondents are involved with volunteer groups in various
capacities, and these organizations aim to improve the [Mdassanabad valley residents. The
organization assigned a role to each member (Ladies, gent Volunteers, boys Scouts and Girl
Guides). Boys' scouts and gents' volunteers assisted the community in evacuation and dismantling
houses in the red zone, distrilmgf rations, providing volunteer services to relocate movable assets

to safe locations, and collaborating with stakeholders during the lake's outburst. Figure 11
represented 45.5 percent of Hassanabad valley households and family members who attended
training sessions led by stakeholders. Locals who have been trained respond more effectively and
protect themselves and others. Ladi es' vol un
awareness sessions and training to prepare themselves for emergetmiesibet collaboration

within the community is tremendous; locals outside the village or country have started a Facebook
campaign to assist a leilmcome family in reconstructing a house that the GLOF has damaged; a
million-rupee fund has been sent to tread of household. They formed committees to address
and represent the community's issues. The committee's role is to identify community issues and
concerns and provide perfect information to stakeholders to resolve the problems. As seen in the

table, 83.2%ercent of the community was involved in improving social capital, recovery services,
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and reconstruction. Almost half of the community is satisfied with the mechanisms formulated and

implemented to streamline social capital.

Government and negovernmentaorganizations (NGOs) are collaborating to develop policies

and assist communities in mitigating the impact and minimizing the loss of lives and livelihood
assets. During the GLOF, stakeholders worked together to provide technical support and disaster
recvery assistance to lessen the impact of the GLOF and assist affected populations. The
government, other negovernmental organizations, and local groups assigned relief management
and distribution responsibilities to various rgovernmental organizationdnder the supervision

of the Community Based Disaster Risk Management Committee (CBDRMC), fair distribution of
relief and rations to affected or deserving people in a community. Social capital may be understood

through the assistance that individualséneaceived from various organizations in relief and cash.

TABLE 6. FREQUENCY DISTRIBUTION OF SOCIAL CAPITAL

| Responses | Groups | Frequency | % |
Volunteer Member Yes 80 55.9
No 63 44.1
Total 143 100
Name of Organization Boys ScoutAssociation 6 4.2
CBDRMC 2 14
CERT 11 7.7
FOCUS 1 7
Gents Volunteer Corps 18 12.6
Girls Guide Association 6 4.2
Ladies Volunteer Corps 36 25.2
Total 80 55.9
Training from NGO Yes 65 45.5

INGO, and Governmen
related to disaste

management
No 78 54.5
Total 143 100
Community Involvemen' Yes 119 83.2
in social capital
improvement
No 24 16.8
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Total 143 100

Streamline social capital i Satisfied 71 49.7
post GLOF activities

Not Satisfied 72 50.3

Total 143 100

TRAINING FROM NGO/INGO/ GOVERNMENT
RELATED TO DISASTER MANAGEMENT

Yes No

FIGURE 10: TRAINING FROM NGO/INGO/GOVERNMENT, RELATED TO DISASTERMANAGEMENT

5.14 Changes in Human Capital

Our primary focus is on two human capital indicators: health and education. There are around 150

houses in this villagenowever there is no basic health facility. People get treatment at Aliabad

Hunza or Gilgitcity.

Althoughthere have been no significant physical injuries or dehth2oGLOF, familiesdemand
a basic healtlnit with anexpert staff and emergency meations.Peoplesusially become weak

and ill in catastrophe situations due to a lack of food productsever this problem did not
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