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Abstract:  
 
Inactivated vaccines comprise 95% of all vaccine used for avian influenza virus (AIV) by 
dose. Optimizing the adjuvant is one way to improve vaccine efficacy. Inactivated 
vaccines were produced with beta-propiolactone inactivated A/chicken/BC/314514-
1/2004 H7N3 low pathogenicity AIV and standardized to 384 hemagglutinating units per 
dose. Ten commercial and experimental adjuvants were evaluated for antibody levels 
induced by 3 weeks post vaccination of specific pathogen free chickens. The adjuvants 
were also characterized for protection against morbidity and mortality, and reduction of 
oral virus shed after homologous challenge with a highly pathogenic (HP) AIV. The 
highest antibody titers were induced by the 3 mineral oil based adjuvants and a synthetic 
polymer based product. All of which resulted in 100% seroconversion. Incomplete 
Freunds’ adjuvant, Chitosan, and a synthetic ester based polymer commercial product 
induced lower levels of antibody and 40-70% of the chickens had detectable antibody. 
Calcium phosphate, seaweed derived algenate and un-adjuvanted virus injected 
intramuscularly or subcutaneously produced no detectable antibody. One of 10 birds 
inoculated intravenously with un-adjuvanted virus did seroconvert to a low titer. Mortality 
was reduced to 10% or less by all adjuvanted groups except calcium phosphate (20% 
morality). Mortality in non-vaccinated and the groups which received un-adjuvanted virus 
was 60-100%. Virus shed was substantially reduced in all groups compared to non-
vaccinated controls except those vaccinated with calcium phosphate, seaweed derived 
algenate and un-adjuvanted virus.  
 
 
 
 



 
 

 



 
 

 



 
 

(Technical base line studies conducted for UNDP for Pakistan GLOF Project Ministry of 

Climate Change as a Consultant).  

 
1. Title: A study on the socio-economic impact of the GLOFs in Bagrot valley, at Gilgit-Baltistan 

(Dr. Nazir Ahmed, Consultant UNDP, GLOF Project).  

Summary 
 

 The report provides an overview and analysis of the impact of climate change on local 

livelihood in Bagrot valley, Gilgit. This report has been written based on information gathered 

through direct field survey using questionnaire forms, which were filled by the respondents. Field 

staff only assisted the individuals where literacy or other limitations made it necessary. The scope 

of the study was to conduct the socio-economic impact assessment of GLOFs (Glacial Lake 

Outburst Floods) on the local communities of Bagrot valley at Gilgit presently suffering from the 

disaster risks created by Bagrot Glacier and GLOFs. The Himalayas, Karakoram and Hindukush 

(HKH) lofty mountain ranges meet each other in Northern Pakistan hosting more than 5000 

glaciers which feed snow/ice melt water to the Indus River System.  Due to global warming and 

climatic changes the glaciers are melting very fastly and frozen water resources have been losing 

their reserves at an unprecedented rate, resulting in increased   number of glacial lakes. 

 

  The GLOFs are the devastating hazards of mountains which have started occurring with 

increased frequency during the recent years in Gilgit-Baltistan. Glacial lakes pose a potential threat 

to downstream communities, but they are also a potential source of water storage for sustaining 

agriculture and forest-based livelihoods. The challenge is to minimize the risk of outburst and to 

reduce the vulnerability of nearby communities while securing the potential benefits of the lakes. 

Scientific information about existing glacial lakes, enhanced by monitoring and early warning 

systems, and mitigation measures to reduce the impact of glacial melting is essential. The potential 



 
 

for serious losses due to GLOFs is likely to increase as climate warming progresses, new lakes are 

forming and existing ones are enlarging. Monitoring ice and water resources, promoting 

community resilience and preparedness for disaster risk reduction, and ensuring the sharing of 

upstream-downstream benefits are pivotal importance and needs detailed research. As glaciers and 

glacial lakes are related both to water resources and to water-related natural hazards, they need to 

be mapped, monitored and field surveys are required to be carried-out.  

 In the present survey  the people of Gilgit in general and Bagrote valley in particular were 

found comparatively more educated then national average, and were open to discuss environmental 

hazards & their solutions. The population growth rate is very high in these areas and people 

generally have large family size, 80 % have a family size larger than five & at least 40% have a 

greater family size than eight members. The natural recourses are shrinking due to over population. 

The people of Bagrote valley have a modest income (35 % respondents have annual income, Rs. 

100,000-200,000); class difference is rare, they want to work for better earnings, and people are 

easy to engage if financial incentives are offered. According to the survey data most of the people 

are working in government sector (48.9 %) or engaged in private sector, the traditional occupations 

like farming are on decline, and less educated or illiterate people are involved in agriculture and 

animal rearing. The majority of the respondents (92 %) think that agriculture is the main source of 

locally available livelihood. Traditional and local livelihood options are seasonal in nature and 

farmers are without most of the work in winters. The earthquakes, landslides, floods and GOLFs 

are the major natural hazard faced by local community in the area. The majority of the respondents 

agreed that the GOLFs, floods, landslides and earthquakes are causing damage of infrastructure, 

reducing land holding, and increasing poverty.  In some cases it also caused loss of lives. Post-

disaster affectees of GLOFS mostly want rehabilitation in their own lands and want to start a new 



 
 

life, adjusting themselves with the nature again. The majority of respondents (46.6 %) perceived 

that rainfall & temperature have increased over the period of last decade and is likely to increase 

further causing melting of existing glaciers. The research data also indicates that 70 respondents 

(79.5 %) suggested to use fertilizers and animal manure for multiplying crops / obtaining better 

yield from crops where as 15 respondents (17 %) suggested technological improvement and 2 

respondents (2.3 %) suggested certified seed for better yield of crops.  The research also indicated 

that mostly traditional methods of farming are being used, however, chemical fertilizers are also 

commonly used. 

 Some of the farmers have resorted to cultivation of new crops like potato, however large 

no of farmers have taken no remedial measures. In the valley natural disasters have caused damage 

/reduction in agriculture livestock, forestry, telecommunication, tourism, schooling, health, and 

hydroelectric projects. The women and children, elderly and disabled are the most affected group 

by natural disasters.  It was noticed that community leaders/ local medical practitioner/religious 

scholars/teachers are involved in disaster preparedness programs but their contribution is limited. 

There is a dire need for launching a comprehensive program for disaster management. It was found 

that lack of preparedness measures and early warning system is the major cause of damage to life 

& property. Majority of the respondents indicated that the risk reduction measures, both at the 

community level and by the Government are very limited. The rate to access to the facilities of 

health care, education, communication/transportation and electricity are poor. The majority (100 

%) of the respondents strongly support the idea of organizing trainings / workshops / seminars to 

increase awareness in community and Government departments regarding risk assessment and 

management from natural hazards including GLOFs, and research to identify such risk and 

capacity building and establishment  of institutional  set up to address such issues. Furthermore, it 



 
 

is very important that Government should formulate short term and long-term policies at local and 

national level and collaborate with international organizations which are already working and 

international knowledge is required to be downscaled to the local communities through academic 

institutions and NGOs so that the risk and losses to lives of people and agriculture could be 

minimized.  

   (A Technical base line study conducted for UNDP for Pakistan GLOF Project) 

2. Title: KAP studies on GLOFs at Bagrot Valley, Gilgit-Baltistan  

(Dr. Nazir Ahmed, PhD) 

Executive Summary 

          The present study was a pre-intervention survey to assess the knowledge, attitude and 

practices (KAP studies) of local community of Bagrote valley, awareness and knowledge of media 

personnel, NGOs, government departments and members of Gilgit- Baltistan legislative assembly 

about GLOF (Glacial Lake Outburst Floods), climate change and its impact on livelihood of local 

community of Bagrote, Gilgit-Baltistan. Environmental sustainability is increasingly threatened 

by large-scale changes to the natural environment due to rapid industrialization, over population 

and un-wise use of natural resources and has adversely affected human, animal and plant health 

and ecosystem. Sustainable behaviour change is needed to reduce greenhouse gas emissions, 

reduce natural disaster risk including GLOFs, mitigate related impacts, and develop the capacity 

to adapt to future climate and environmental changes. Towards these ends, it is necessary to 

understand how members of the public perceive and behave in relation to global environmental 

change. In particular, this study focuses on results from qualitative, semi-structured in-depth 

interviews (n=91) with adults in Gilgit, Baltistan Pakistan. Participants were asked questions about 

climate change, its impact on GLOFs, floods, draught, temperature, forest core, agriculture, health 



 
 

and environment. The participants were also asked questions to know their knowledge and 

attitudes of global and local environmental changes, actions taken to mitigate environmental 

change, and potential behaviour change mechanisms. Results indicate that although participants 

are environmentally aware and concerned to some extent about local environmental issues (eg. 

floods, draughts, deforestation, air pollution, GLOFs, global warming and ozone depletion), 

however, detailed knowledge of specific causes, impacts and risks of climate change and GLOFs 

is very limited.  

          In the present survey the people of  Baltistan in general and Bagrote valley in particular were 

found to be more educated then national average, and people are very cooperative and open to 

discuss environmental hazards & their possible solutions. The population growth rate is very high 

in the valley (80 % of population have family size larger than five & about 40% have a greater 

family size than eight members) and the natural recourses are shrinking due to increased 

population. The people of Bagrote valley have very rare class difference and have limited earnings 

and the people of the area want to work hard for better earnings. The results of the study indicates 

that most of the educated people are working in government sector (48.9 %) or engaged in private 

sector, the traditional occupations like farming are declining day by day, and less educated people 

are mostly working in agriculture and animal rearing. The majority of the respondents (92 %) are 

off the opinion that agriculture is the main source of their livelihood and seasonal in nature as most 

of the farmers are without work during winter season. The natural disasters including earthquakes, 

landslides, floods and GOLFs are the major hazards faced by local community in Bagrot valley. 

The majority of the respondents (52.7 % and 53.8 %) agreed that the highland glacial lakes are 

very sensitive and mountain areas lakes are sensitive to GLOFs and climate change. The natural 

disasters like GOLFs, floods, landslides and earthquakes are causing loss of human lives, 



 
 

damaging infrastructure, agriculture and livestock and resultantly increasing poverty. Most of the 

post-disaster affectees of GLOFs and other disasters want rehabilitation in their own lands. The 

majority of respondents (71.4 % and 56 %) think that the temperature  and rainfall will increase in 

future, which may cause melting of existing glaciers and  will result increased GLOFs, draughts, 

and may affect livelihood (food sufficiency, health, income and standard of living) of the local 

community. The study shows that 89.0 % of respondents think that climate changes may entail 

many problems in daily life. The majority of the respondents (41.8 %) and (40.7 %); observed that 

the major causes of climate change are global warming, and   environmental pollution subsequently 

while 12 % showed no knowledge and  5 % of the respondents think it is due to deforestation. 

Besides afore mentioned causes the majority of the respondents (72.5 %) are of the opinion that 

the industrialized nations have played major role inclimate change and global warming. The 

respondents have great expectations from international community to play a leading role and 

support the local community to reduce the risk of GLOFs and climate change induced disasters. 

 

          The study also indicated that the farmers and other organizations are not able to cope with 

climate change induced disasters and the community do not have any concrete plans, there is no 

institutional set –up- regarding disaster management (97.8 % respondents). The community using 

traditional methods for protecting forest core, preventing soil erosions, and managing natural 

resources.  The majority of the local people are using chemical fertilizers (68.1 %), animal manure 

(22.0 %), and technologies (9.9 %) to increase their crop yield.  The changing weather pattern and 

consequent impact has also contributed to a change in the cropping pattern (cropping calendar, 

crop variety, yield and diseases). In livestock sector, the impact of climate change was perceived 

to be the drying up of grass in pastures thus reducing the availability of natural fodder, and the 



 
 

shifting of some pasture sites to higher altitude. The respondents also indicated that the altered 

climatic conditions have also significant impact on the overall environment, in the form of 

depletion of resources, such as natural vegetation, forest cover and medicinal plants. Many species 

of birds (e.g. chakor , ram chakor (partridge) and animals (e.g. black bear, keil, leopard, markhor 

and wolf) are not being sighted anymore.  Since communities have long experience of coping with 

variable climate, local knowledge and existing coping strategies have been considered when 

planning responses targeted towards cultural and resource conservation, and management. 

Traditional adaptation strategies adopted by the community have been noticed in the construction 

of buildings, clothing, agriculture and fuel wood use. However, coordinated efforts by concerned 

authorities is required to institute an effective and planned adaptation response, which constitutes 

local knowledge, but also builds capacity of the community to adopt scientifically suggested 

practices. The rate to access to the basic needs of life including health care, education, 

communication/ transportation and electricity are poor in the valley. The majority (100 %) of the 

respondents strongly support the idea of education local community, government departments and 

relevant organizations about risk assessment and management from natural hazards including 

GLOFs. The respondents also indicated that there is dire need to build and establish institutional 

set up to address such issues in Gilgit and Bagrote Valley. 

          The survey also indicated that more than 91 % respondents felt it necessary that policy – 

including new/ revised legislation, bills, act of parliaments / assembly etc should be formulated 

and implemented to reduce risk from natural disasters. The respondents (91.2 %) also agreed that 

economic incentives and financial mechanisms should be introduced and awareness –raising 

campaigns should also be increased by organizing workshops, seminars and conferences on these 

vital issues. The respondents also felt that electronic and print media is not paying due attention to 



 
 

risk associated with GLOFs and other natural disasters and it can play a leading role in sensitizing 

all stakeholders. Furthermore, it was also observed during discussions with village notables at 

Bagrot and they demanded that the Government should formulate short term and long term policies 

at local and national level and collaborate with international organizations so that scientific 

knowledge and international experience could be transferred / downscaled to the local 

communities which may help to reduce the risk of GLOFs and other climate change induces natural 

disasters.  Majority of the participant’s demonstrated willingness to act in environment friendly 

ways, and respondents described possible environment-friendly activities such as use of less 

firewood, reforestation, controlled use of energy sources etc. The respondents also urged the 

constructions of check dams to restrain floods and GLOFs, awareness raising campaigns, and 

training of local people about early warning systems. There is a dire need for launching a 

comprehensive program for climate change induced disaster management. It was found that lack 

of preparedness measures and early warning system is the major cause of damage to life & 

property. Majority of the respondents indicated that the risk reduction measures, both at the 

community level and at the Government level are very limited and there is absence of formal 

disaster related institutional arrangements, no early warning system is in-place, and no adaptation 

structure at community level is existing at Bagrot and other GLOF or natural disaster prone valleys 

of Gilgit-Baltistan and there is lack of disaster response cells at district level. 

          The majority of the respondents 91-98 % felt it necessary that adaption measures including 

identification of GLOF vulnerable areas, review of community values and identification of root 

causes of GLOFs, landscape planning, less firewood and re-forestation,  educate and encourage 

environment friendly agriculture and human activities, restriction on illegal mining, improved 

forecasting, monitoring information and early warning system have not been planned yet and these 



 
 

adaptation measures should be planned and implemented to reduce the risk and losses of GLOFs 

and climate change induced disasters. Considering the present gap in addressing climate change, 

this report attempts to suggest a sector wise action plan (for mitigation and adaptation) and 

management implications, to integrate climate change in the Bagrote valley and other valleys of 

Gilgit- Baltistan.  In doing so, more specifically Bagrote valley, can transform into a model for 

conserving other vulnerable ecosystems and heritage, as part of a regional climate change induced 

management strategies.  


