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BACKGROUND
Nothing undermines sustainable development like climate 
change impacts and induced disasters. They can destroy 
decades of progress in an instant. The continued threat 
of climate disruption is intensifying at a disturbing pace, 
with disproportionate impact on the poor and vulnerable. 
Understanding and managing disaster risk is essential to 
achieving the Sustainable Development Goals. 

Climate change exacerbates disaster risks in a variety of 
ways. It increases the likelihood, frequency and intensity of 
climatic hazard events, affecting vulnerability to all hazards 
due to long-term socioeconomic stresses and impacts such 
as displacement, and altering exposure patterns as climatic 
conditions change and hazards emerge in new localities. 
Emergent climate-related risks will alter most of our current 
risk metrics. Growth in death, loss and damage will surpass 
already inadequate risk mitigation, response and transfer 
mechanisms. 
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Climate change is the greatest threat facing the world’s children and young people, this fact is known for some time. 
UNICEF’s Children’s Climate Risk Index reveals that 1 billion children are at ‘extremely high risk’ of the impacts of 
climate change. That is nearly half of all children, and it is happening today. Children bear the greatest burden of 
climate change. Not only are they more vulnerable than adults to the extreme weather, toxic hazards and diseases it 
causes, but the planet is becoming a more dangerous place to live. The Sixth Assessment Report (AR6) of the United 
Nations Intergovernmental Panel on Climate Change (IPCC) warns of increasingly extreme heatwaves, droughts 
and flooding, and a key temperature limit being broken in just over a decade. Important food and water systems will 
fail and entire cities are expected to succumb to destructive floods. Climate change is the greatest threat facing the 
world’s children and young people.

Disasters and Climate Change are severely impacting the effectiveness of developmental efforts. The impacts on 
agriculture and allied activities (including horticulture and livestock)- the major livelihood option for majority of 
Indian population, availability of potable water, natural ecosystem services, health, infrastructure disrupt the quality 
of life of people especially those who are poor and 
marginalized. 

Climate Change Adaptation and Disaster 
Risk Reduction needs to be mainstreamed 
in developmental efforts. The development 
of resilience plans at the local, national and 
regional levels, and the assessments that 
underpin them, must integrate near-term climate 
change scenarios, and elaborate the enabling 
conditions for transformative adaptation. Gram 
Panchayats, being the basic unit of governance 
and development, are most important institutions 
to be addressed and capacitated for CCA-DRR 
mainstreaming.

The Special Report of IPCC on Managing the Risks of Extreme Events and Disasters to Advance Climate Change 
Adaptation (SREX), 2012 assessed how exposure and vulnerability to weather and climate events determine impacts 
and the likelihood of disasters (disaster risk). It further considered the role of development in trends in exposure and 
vulnerability, implications for disaster risk, and interactions between disasters and development. The report explicitly 
emphasizes on understanding the crucial connect between climate change, disasters and development and that 
integration between these three components is pertinent to sustainable and resilient development. 

There is a growing consensus that DRR, CCA and Sustainable Development are synergistically linked to each other 
and the three global agendas, i.e. the Sendai Framework for Disaster Risk Reduction (SFDRR) 2015-2030, Sustainable 
Development Goals (SDGs) 2030 and the Paris Climate Agreement 2015, have clear avenues for integration as all of 
them share a common aim of making the 
development sustainable. 

In recognition of increasing climate and 
disaster risk, the Government of India 
has made concerted efforts for DRR and 
CCA integration. The National Disaster 
Management Plan (2019) emphasizes on 
the achievement of the targets set under 
the SFDRR and also places special focus 
on achieving coherence with SDGs and 
Paris Agreement on Climate Change for 
ensuring sustainable and climate resilient 
development that will ultimately reduce 
disaster risks. 

Climate Change Adaptation 

and Disaster Risk Reduction 

needs to be mainstreamed in 

developmental efforts. The 

development of resilience 

plans at the local, national 

and regional levels, and the 

assessments that underpin them, 

must integrate near-term climate 

change scenarios, and elaborate 

the enabling conditions for 

transformative adaptation. 

Source: Special Report of the intergovernmmental panel on Climate Change, 2012
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ABOUT 
THE PROJECT
The Government of India launched the Aspirational Districts 
Programme (ADP) in January 2018 to accelerate improvement in the 
socio-economic indicators of the most underdeveloped districts of 
the country. Currently, the programme is being implemented in 112 of 
India’s 739 districts, spread across the country. ADP covers 5 sectors, 
namely, Health & Nutrition, Education, Agriculture & Water Resources, 
Financial Inclusion & Skill Development and Basic Infrastructure.

IndusInd Bank after implementing a development programme in Aspirational Districts for one to two years realized 
the need for making planned and organized efforts to protect the development gains and in the processes reached 
out to CTSI to access DRR capability. The proposed interventions are based as a joint effort by various partners with 
different expertise in the following Aspirational Districts: Bahraich (Uttar Pradesh), Begusarai (Bihar), Virudhunagar 
(Tamil Nadu), Baran (Rajasthan) and Dharashiv (Maharashtra).

The aim of the programme is to reach community groups 
like Mahila sabhas and farmers through Risk Informed Gram 
Panchayat Development Plans (RiGPDP), mainstreaming 
developmental resources in DRR-CCA in selected Gram 
Panchayats as a pilot. In the process, orientation and capacity 
building of related line departments and local technical 
institutions like KVKs are important so that the relevant schemes 
and programmes of government are linked for contributing to 
resilient development.

The project is being implemented in joint collaboration with 
Mission Samriddhi, Gorakhpur Environmental Action Group 
(GEAG), Indian Institute of Technology (IIT), Gandhinagar with 
technical support from UNICEF and financial support from 
IndusInd Bank. 

Under the project, GEAG is providing technical support in 
undertaking climate risk analysis of the 5 pilot districts, evolving 
sectoral resilience action plans around major sectors like 
Agriculture & Allied, Water and Sanitation, Health, Education and Rural Development.

This report is an outcome of the District Sectoral Workshop conducted in district Begusarai, Bihar to evolve sectoral 
resilience action plans. 

Bahraich

BegusaraiBaran

Dharashiv

Virudhunagar
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CLIMATE RISK PROFILE – 
DISTRICT BEGUSARAI
World Meteorological Organization’s (WMO) ‘State of the Global 
Climate’ report, released in 2023, highlights severe concerns for the 
human race. It explicitly states that climate-induced risks, both global 
and local, are emerging as the greatest threat to humanity. The year 
2023 has been recorded as the hottest in Earth’s documented history, 
with the global average temperature rising by 1.45°C above pre-
industrial levels, within a margin of uncertainty of ±0.12°C. Extremely 
worrying, this rise is very close to the threshold limit of 1.5 °C agreed 
upon by different nations during the Paris Agreement in 2015. 

The WMO has expressed serious concern over this rise in the global average temperatures, warning that this will 
significantly affect the occurrence of extreme weather events, such as heatwaves, torrential rains, and tropical 
cyclones. Such events will undoubtedly have a direct impact on many development sectors including agriculture, 
health, education, and WASH all around the world. The effects of such extreme weather events have been well 
documented in numerous reports and research articles, manifesting in human casualties, injuries, homelessness, or 
distress displacement. Direct economic losses due to climate risks have surged by almost 151% in the last 20 years 
(UNISDR 2018). 

As in other parts of the world, climate induced risks, including 
extreme rainfall and floods, heat waves are increasing in India too 
(Guhathakurta et al., 2011). The warming trend over the Indian 
Ocean has enhanced moisture supply, leading to extreme rainfall 
due to cyclones in coastal areas in recent decades (Ray et al., 2019). 
In the country, floods due to extreme rainfall alone cause losses of 
about $3 billion per year, which is 10% of the global economic loss 
(Roxy et al., 2017). There has also been a significant increase in the 
probability of hydro-climatic hazards all over India (Vittal et al., 
2020). Therefore, a comprehensive understanding of climate risks 
and their impact becomes a prerequisite to trigger collective public 
action at the local level. 

Methodological framework, Approach and Process
The methodologies followed in this study are as suggested by the IPCC (2014). The IPCC defines two streams of 
vulnerability assessment—the contextual vulnerability assessment and the outcome vulnerability assessment. The first 
provides a qualitative overview of vulnerability with the help of survey instruments and case studies, while the index-
based outcome vulnerability assessment is done by calculating a score, after quantifying a specific set or combination 
of indicators.

Direct economic losses due 

to climate risks have surged 

by almost 151% in the last 

20 years (UNISDR 2018). 

In the country, floods due to 

extreme rainfall alone cause 

losses of about $3 billion 

per year, which is 10% of 

the global economic loss 

(Roxy et al., 2017)
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A score-based approach can be used at any scale such as national, sub-national, district, and sub district level 
(Gbetibouo and Ringler 2009). And, this study used a score-based approach to analyse the climate hazards risk and 
sectoral vulnerabilities in selected districts to understand the links between sensitivity of the district and its ability 
to cope and adapt. Risk causing climate hazards were determined based on Indian Meteorological Department (IMD) 
norms. The sectoral indicators which directly or indirectly increase vulnerability or resilience to climate risks, were 
used as sensitivity and adaptive capacity indicators. Data from each district for all identified indicators were collected 
from authentic sources and categorized into five components: Climate Hazards Index (CHI), Agriculture and allied 
sector vulnerability Index (AVI), Health Sector Vulnerability Index (HVI), Education sector vulnerability Index (EVI) 
and Water and sanitation sector vulnerability Index (WSVI). The facts related to the indicators were analysed, and 
weightage was assigned to each as per their influence/ contribution to vulnerability using the Principal Component 
Analysis (PCA) statistical tool to determine indicator specific scores.

To frame out an adaptive strategy and advocacy at local level for climate risk informed programming, data related to 
climate risks, climate change policies and impacts across different spatial and temporal scales and sectors is essential. 
NITI Aayog , the ‘Think-tank of India’ also recognises comprehensive data gathering at the district level as essential 
for risk planning, developing coping strategies, and adaptation. The recently developed National Data Analytic Portal 
by the NITI Aayog is a comprehensive platform that provides a single window for this wide range of data at national, 
state and district levels. 

Identification of indicators 
Vulnerability to climate induced risks is multidimensional and determined by a complex interplay of multiple factors 
(Piya et al. 2012). There are two approaches in the selection of indicators: data driven and theory driven (Vincent 
2004); and each approach has its own limitations. Therefore, the best approach is to verify the accuracy of the 
theory-based indicators with data from authentic sources (Maiti et al. 2015). Theoretically, vulnerability encompasses 
a variety of perceptions and elements, including sensitivity and the lack of capacity to cope and adapt. IPCC defines 
vulnerability as “the propensity or pre disposition to be adversely affected” and is determined by the sensitivity 
and adaptive capacity of the system (IPCC 2014). Sensitivity reflects the extent to which a system is sensitive or 
responsive to external stress or hazard, such as a drought or flood. Adaptive capacity is the ability of a system 
(technology, infrastructure, ease of access to resources, wealth, etc.) to cope with the consequences of climate stress, 
which includes several factors. (McCarthy et al. 2001). Vulnerability to climate change is a function of biophysical 
and socio-economic factors (O’Brien et al. 2004). Thus, the dynamics of vulnerability are captured through physical, 
demographic, social, and environmental components to denote sensitivity and adaptive capacity of the system. 
Considering this, a combined approach was used to select the indicators.

A total of 34 indicators that included climate hazards and four sectors (Agriculture and allied, Health, Education and 
Water and sanitation) were used in the study to denote the sensitivity and adaptive capacity of the districts (Table 1). 
The coefficient of variation in annual rainfall, frequency of heavy rainfall events, coefficient of variation in maximum 
and minimum temperature were calculated from high resolution IMD daily gridded data of the last 30 years (1993-
2023). The sectoral indicators, which captured the sensitivity and adaptive capacity of the districts and states, were 
identified and their data collected from authentic sources. The indicators, the rationale for using them, and their 
functional relationship with vulnerability are described below in greater detail.

Climate Hazards 
Index (CHI)

Agriculture and 
allied sector 
vulnerability 
Index (AVI)

Health Sector 
Vulnerability 
Index (HVI)

Education sector 
vulnerability 
Index (EVI) 

Water and 
sanitation sector 
vulnerability 
Index (WSVI)
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TABLE : 1

Code Indicator Base-
line

Source Relation with climate 
Vulnerability impact

CV_A rain( %) Coefficient of variation of 
Annual Rainfall in % 

1993-
2023

IMD daily Gridded 
data

Exposure (Positive)

Fre_Hrain Frequency of heavy rainfall 
events 

1993-
2023

IMD daily Gridded 
data

Exposure (Positive)

Con_DRY_
Mday

Consecutive dry days 
during monsoon 

1993-
2023

IMD daily Gridded 
data

Exposure (Positive)

CV_MaxT Coefficient of variation of 
Daily max Temperature % 

1993-
2023

IMD daily Gridded 
data

Exposure (Positive)

CV_MINT Coefficient of variation of 
Daily min Temperature %

1993-
2023

Disaster Management 
Department, Bihar

Exposure (Positive)

Area_ Flood (%) % of area prone to flood 2019 Vulnerability Atlas of 
India , 2019 BMTPC

Exposure (Positive)

Fre_ E Drought Frequency of Severe to 
extreme drought event 

1991-
2020

District web portals Exposure (Positive)

Agriculture and Allied Sector

Mar_Small_ 
LandH

% of marginal and small 
landholders

2011 Census of India, 2011 Sensitivity (Positive)

L_HR No. of livestock per 000 
population 

2019 The National Data and 
Analytics Platform

Adaptation (Negative)

Rainfed_Agri % Of the area under 
rainfed agriculture 

2021-22 The National Data and 
Analytics Platform

Sensitivity (positive)

Area _Cov_
PMFVY

Area covered under crop 
insurance under PMFBY in 
000 ha

2023 The National Data and 
Analytics Platform

Adaptation(Negative )

Empy_
MNERGA

 Average person days 
per household employed 
under MNREGA

2023 The National Data and 
Analytics Platform

Sensitivity (Positive)

Y_Vari_ 
FoodGrain ( %)

% of yield variability of 
food grains 

2021-22 The National Data and 
Analytics Platform

Adaptation (Negative)

Wo_ Part_
Labour

Women participation in 
the workforce (%) 

2023 The National Data and 
Analytics Platform

Adaptation (Negative)

Health Sector

Health_ Infra No of rural healthcare 
infrastructure facilities per 
lakh population

2021-22 The National Data and 
Analytics Platform

Adaptation (Negative)

Mem_
Insurance

HH with any member 
covered under a health 
and insurance / financial 
scheme

2020-
21

The National Data and 
Analytics Platform

Sensitivity (Positive)

Child _Vac Children age 12-23 months 
fully vaccinated based 
on information from 
vaccination card (%) 

2020-
21

The National Data and 
Analytics Platform

Adaptation (Negative)

Child_ Stunt Children under 5 years 
who are stunted

2020-
21

The National Data and 
Analytics Platform

Sensitivity (Positive)

Child _
underweight

Children under 5 years 
who are underweight

2020-
21

The National Data and 
Analytics Platform

Sensitivity (Positive)

IMR  Infant Mortality rate 
(IMR)

2022-23 The National Data and 
Analytics Platform

Adaptation (Negative)

Women_
Anemic

All women age 15-49 years 
who are anaemic

2020-
21

The National Data and 
Analytics Platform

Sensitivity (Positive)



11

Code Indicator Base-
line

Source Relation with climate 
Vulnerability impact

Education Sector

Women_10_
education

 Women with 10 or more 
years of schooling (%) 

2021-22 UDISE Plus Adaptation (Negative)

ScL_Girl_Toilet % of schools with 
functional girls’ toilet

2021-22 UDISE Plus Sensitivity (Positive)

Sch_Drinking Percentage of schools 
with functional drinking 
water facilities

2021-22 UDISE Plus Sensitivity (Positive)

S&TR Average Student teacher 
Ratio

2021-22 UDISE Plus Adaptation (Negative)

Drop_out Average dropout rate in 
secondary level 

2021-22 UDISE Plus Adaptation (Negative)

Sch_approach % of schools approachable 
by all-weather roads

2021-22 UDISE Plus Adaptation (Negative)

Sch_electricity Percentage of schools 
with electricity connection

2021-22 UDISE Plus Adaptation (Negative)

Water and Sanitation Sector

HHs_Impr_
Drinkingwater

% of households with 
improved drinking water 
sources 

2020-
21

The National Data and 
Analytics Platform

Adaptation (Negative)

Change_GW Changes in groundwater 
table during last five years 
( mbGL)

2021-22 The National Data and 
Analytics Platform

Sensitivity (Positive)

State_GW State of groundwater 
utilisation (in %)

2021-22 The National Data and 
Analytics Platform

Sensitivity (Positive)

HHs _improv_
Sani

Proportion of HH that 
have an improved 
sanitation facilities

2020-
21

The National Data and 
Analytics Platform

Adaptation  
(Negative)

Area_water_
Bodies

Area under water bodies 
(%) 

2023 India Wris web Portal Adaptation  
(Negative )

No_ODF No of ODF village 2023 The National Data and 
Analytics Platform

Adaptation  
(Negative)

Normalisation of dataset
The identified indicators were from different sources, measured in dissimilar units. Since the Vulnerability 
Assessment is a rank, all the indicators used in the assessment had to be of common units, for which they needed 
to be normalized. The normalization process varies depending on the nature of the relationship of an indicator 
with vulnerability. The following formulae (UNDP 2006) were used to normalize indicators which tend to increase 
vulnerability with an increase in the values.

For the indicators that had a positive functional relationship with their respective vulnerability index, the 
normalization was done through the following equation:

On the other hand, where negative functional relationship occurs, this equation was used for normalization:

Normalisation       =
Actual value – Minimum Value

Maximum Value – Minimum value

Normalisation       =
Maximum Value – Actual Value

Maximum Value – Minimum value
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Assigning weights to indicators through Principal Component Analysis

PCA was used in this study to assign appropriate weights to the indicators (Monterroso et al. 2014). Through this, each 
indicator was assigned a weight to find out the leading indicator, which further influenced all other indicators. The 
PCA was carried out using Statistical Package for Social Sciences (SPSS) as detailed in Table 2. 

Table 2

Indicator Virdhunagar Begusarai Bahraich

% of marginal and small landholders 5.3 5.1 5.6

Livstock population per 1000 population 5.2 0.2 4.9

% of The Area Under Rainfed Agriculture 0.8 0.9 0.0

%Area Covered into crop insurance Under PMFBY in 000 ha 3.4 1.9 4.6

Average person days per household employed under MGNREGA 5.3 0.2 2.6

Yield Variability Of Food Grains % 5.4 4.9 5.3

Women Participation In The Workforce (%) 0.3 6.1 3.6

No of Rural healthcare infrastructure facilities per lakh population 5.0 1.6 0.0

% HH with any usual member covered under a health and insurance / financial 
scheme

4.8 5.2 5.4

Children age 12-23 months fully vaccinated based on information from vaccination 
card (%)

0.4 0.3 4.4

Children under 5 years who are stunted 5.3 5.4 4.8

Children under 5 years who are underweight 5.3 5.7 3.6

IMR 5.3 0.8 4.7

% women age 15-49 years who are anaemic 4.6 5.9 5.6

% Women with 10 or more years of schooling 5.3 6.1 3.9

% of schools with functional girls toilet 4.9 4.3 5.6

% of schools with functional drinking water facilities 0.1 5.4 4.4

Average Student teacher Ratio 5.0 4.9 5.2

Average Drop out rate in secondary level 5.1 6.1 3.2

% of Schools Approachable by All-Weather Roads 1.5 2.6 2.9

% of schools with electricity connection 4.9 0.0 0.1

% of households with an with improved drinking water sources 5.2 5.5 5.4

% State of gound water utilisation( in %) 2.4 2.4 0.1

%Area Under Wetlands in 2.4 2.8 4.8

% of avaialble ground water used for irrigation Purpose 4.1 4.8 0.3

%of HH that has an improved sanitation facilities 0.0 5.7 3.8

% of ODF plus village to total villages 2.7 5.2 5.4

District Geographical Profile: Begusarai, Bihar
Begusarai is a district located in the central part of Bihar. Geographically, it lies between 25°15’ and 25°45’ north latitude 
and 85°45’ and 86°36’ east longitude, bordered by the Ganges River in the south. Covering an area of approximately 
1,918 square kilometres, Begusarai is known for its fertile plains, which contribute significantly to the agricultural 
activities in the region. The district’s terrain is predominantly flat, with a few small rivers and streams traversing 
through it.

As per the 2011 census, Begusarai has a population of around 2.97 million people. The population density of the district 
is relatively high due to its fertile land and agricultural opportunities. The district is characterized by a mix of rural 
and urban settlements, with the majority of the rural population engaged in agriculture, while towns like Begusarai, 
Barauni, and Balia serve as centres of commerce and administration.
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Climate Profile 
The district experiences a subtropical climate with distinct seasons. Summers, extending from March to June, are 
characterized by hot and humid conditions, when temperatures often rise above 40°C. During this period, the district 
receives minimal rainfall. The monsoon season, which remains active from July to September, brings relief from the 
scorching heat as most of the rainfall occurs during this period. The average annual rainfall of 1026 mm, often ranging 
between 1,000 to 1,200 mm, is vital for agriculture, which is the backbone of the local economy. The winter season, 
lasting from November to February, is relatively mild and dry, with temperatures dropping to around 10-15°C. Foggy 
conditions are common during winter months, particularly in early mornings and late evenings.

Trend and seasonal variability in rainfall
The rainfall pattern in Begusarai over the last 30 years exhibits considerable 
variability. From the period between 1993 to 2023, the annual rainfall 
ranged from 780.18 mm in 2018 to 1493.71 mm in 2021, indicating significant 
fluctuations in precipitation levels. Analysing the trend, there is no clear 
linear increase or decrease in annual rainfall over the period. However, 
certain years stand out with notably varied rainfall. For instance, there was 
a relatively dry spell around the late 1990s and early 2000s, with below-
average rainfall recorded in the years 1994, 1999, and 2002. Conversely, 
the mid-2000s witnessed above-average rainfall, particularly in years 2006, 
2007, and 2008. (Chart 1)

BEGUSARAI: ANNUAL RAINFALL PATTERN AND TREND

BEGUSARAI: ANNUAL RAINFALL PATTERN AND TREND

Chart 1

Understanding 

patterns is crucial 

for water resource 

management, 

agriculture, and 

disaster preparedness 

in Begusarai.
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A more recent trend shows a mix of wet and dry years. Notably, years 2020 and 2021 experienced exceptionally high 
rainfall, while 2018 had notably low rainfall. The years 2010 and 2012 also saw below-average precipitation. The reasons 
for such fluctuation may include regional climate dynamics, monsoon variability, and larger-scale climate phenomena like 
El Niño and La Niña. These factors can influence the strength and duration of the monsoon season, which significantly 
impacts rainfall in the region. Thus, understanding these patterns is crucial for water resource management, agriculture, 
and disaster preparedness in Begusarai. Strategies to mitigate impacts of both excessive rainfall, such as flooding, and 
insufficient rainfall, or drought, can be developed by analysing these trends and variations over time.

Chart 2 below shows the month-wise mean 
and coefficient of variation of rainfall of 
Begusarai district. The highest coefficient 
of variation is observed in November 
(214.50%) and December (197.45%), 
indicating high variability in rainfall during 
these months. Conversely, the months with 
the lowest CV are July (33.64%) and August 
(30.54%), suggesting relatively consistent 
rainfall patterns during the peak monsoon 
season. 

Analysing the contribution of rainfall to 
the annual total, it is evident that the 
monsoon months of June, July, August, 
and September collectively contribute towards the majority of the annual rainfall, accounting for approximately 
69.57% of the total. June alone contributes 15.15%, followed by July (26.74%), August (21.99%), and September (18.70%). 

Chart 3
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Pre-monsoon months like May also contribute significantly (5.70%) to the annual rainfall. The post-monsoon months, 
including October, November, and December, collectively contribute around 1.96% to the annual rainfall. These months 
typically experience lower rainfall compared to the monsoon season.

The trend of seasonal rainfall pattern given in Chart 3 below surmises that the amount of rainfall is slightly increasing 
in all the seasons but the rate of increase in pre monsoon is comparatively more than the monsoon and post monsoon 
seasons. 

Maximum and minimum Temperature
As mentioned above, the district experiences a subtropical climate with hot summer temperatures often soaring above 
40°C, while winters are relatively cool with temperatures dropping to around 5-10°C. Analysing the temperature data of 
the district over the last three decades reveals several ups and downs (Chart 4). Firstly, there is a slight decreasing trend 
in the maximum temperatures and an increasing trend in minimum temperature over the years. The average minimum 
temperature has increased from around 20.25°C to 20.99°C, while the average maximum temperature has fallen from 
33.35°C to 32.31°C. However, the rate of increase is relatively small, indicating a minor change in temperature rather than 
a drastic shift. 

Chart 4
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Extreme temperature events 

Chart 5 of extreme hot temperature days (No. of days above 40°C) over the last three decades reveals several 
variations. The highest number of extreme hot days occurred in the year 2010, with 72 days recorded, followed closely 
with 69 days in 2012. Conversely, the lowest number of extreme hot days was observed in the year 2020, with only 11 
days recorded, possibly due to anomalous weather conditions or other factors.

Chart 5

Examining the overall trend, there appears some variability but no clear linear trend in the occurrence of extreme hot 
days over the three decades. However, there are periods of relatively higher and lower occurrences. For example, from 
the period between 1993 to 1996, there was a consistent occurrence of extreme hot days, where each year recorded 
over 50 days. Similarly, from years 2010 to 2014, there was another period of increased occurrences of extreme hot 
days. The data also highlights some years with unusually low occurrences of extreme hot days, such as 2006, 2011, and 
2013, where the number of extreme hot days recorded was notably lower compared to surrounding years.

Thus, understanding the patterns and variations in extreme hot temperature 
days is crucial for assessing the impact of heatwaves, planning for adaptation 
measures, and mitigating the effects of extreme heat on human health, 
agriculture, and infrastructure. Further analysis, including studying the 
underlying factors driving these variations, will provide deeper insights into 
the dynamics of extreme hot temperatures in the region over the last three 
decades.

Climate hazards index and ranking of key drivers 

As previously mentioned, in determining the climate hazard risk score for the districts, we considered seven 
indicators and assigned weightage though the PCA tool to derive the score (Chart 6). These included variations in 
annual rainfall, maximum and minimum temperatures, frequency of heavy rainfall events, proportion of flood-prone 
areas, and frequency of drought events. Through a climatological analysis spanning three decades and evaluating 
physical exposure to floods and droughts, it was noticed that the coefficient of variation in minimum and maximum 
temperatures showed the highest scores (3.31 and 3.04, respectively), followed by severe to extreme drought events 
(2.55) and consecutive dry days in the monsoon (1.55). These four indicators emerged as crucial factors influencing the 
district’s vulnerability, shaping rainfall patterns and occurrences of drought. Consequently, they ranked higher in the 
risk index, emphasizing their pivotal role in determining the district’s susceptibility to climate hazards. Understanding 
the dynamics of these indicators is vital for developing strategies for resilience against climate-related risks.

For example, from the 

period between 1993 

to 1996, there was a 

consistent occurrence 

of extreme hot days
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Chart 6
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Sectoral Vulnerability assessment

Agriculture and allied sector 

As the majority of the population of the district is engaged in agriculture and 
allied sectors, it plays a vital role in the economic landscape of the region, 
serving as a backbone for rural livelihoods and food security. Analysing Table 
3 below, it is evident that the district exhibits both strengths and challenges 
in comparison to the state averages across various indicators. With a slightly 
higher percentage of marginal and small landholders than the state average 
(98% compared to 97%), the district reflects a prevalence of small-scale farming. 
However, the lower livestock population per 000 human population in the 
district (290 compared to the state average of 380) suggests a lesser reliance 
on livestock for livelihoods, potentially impacting the diversity and resilience of 
agricultural activities. 

Furthermore, the significantly lower proportion of area under rain-fed agriculture in the district (15.9% compared to 
the state average of 43.0%) highlights that the region has a good irrigation system. The absence of crop insurance 
coverage under PMFBY indicates a vulnerability to crop-related risks, further compounded by higher yield variability 
of food grains in the district (40% compared to the state average of 20%). Despite these challenges, a higher women 
participation in the workforce in the district (24% compared to the state average of 19.07%) suggests a more inclusive 
agricultural sector, potentially contributing to enhanced productivity and income generation. 

Table 3

Indicator District State

% of marginal and small landholders 98% 97%

Livestock to human ratio 290 380

Proportion of Area Under Rain fed Agriculture 15.9% 43.0%

Area Covered into crop insurance Under PMFBY 0% 43.37%

Average person days per household employed under MNREGA 42.3% 43%

Yield Variability of Food Grains 40% 20%

Women Participation in the Workforce 24% 19.07%

Identifying the key drivers of agriculture vulnerability of the district based on the scores, it is deduced that the % 
of marginal and small landholders emerges as the top-ranking factor in both the district and state, highlighting the 
prevalence of small-scale farming and the potential challenges in accessing resources (Chart 7). Following closely, 
women participation in the workforce (%) ranks second in the district despite a slightly lower score compared to the 
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state, underscoring a significant contribution of women to the agricultural workforce. Yield variability of food grains 
with a score of 3.80 ranks third in the district with a relatively high score compared to the state, indicating greater 
fluctuations in food grain production and potential challenges in crop management. 

Chart 7
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In the district, the coverage of PMFBY (score1.88) ranks fourth in the district, emphasizing the vulnerability of farmers 
to crop-related risks and the need for improved risk management mechanisms. These rankings collectively provide 
insights into the vulnerability of the agricultural sector, guiding policymakers in developing targeted interventions to 
enhance resilience and sustainability.

Health sector 

The health sector in Begusarai, as reflected in Table 10 below, exhibits both strengths and areas for improvement 
compared to the state average. Firstly, the number of rural healthcare infrastructure facilities per lakh population 
in the district is slightly higher (14.29) than the state average (13.19), indicating relatively better access to healthcare 
facilities in rural areas. However, despite this, the district faces challenges in certain health indicators. For instance, 
the percentage of children aged 12-23 months who are fully vaccinated is lower in Begusarai (65.8%) as compared to 
the state average (82.7%), suggesting potential gaps in vaccination coverage and immunization programs. 

Similarly, the district has higher percentages of children under 5 years who are 
stunted (37.8%) and underweight (35.6%) compared to the state average (42.9% 
and 41%, respectively), indicating issues related to child nutrition and overall 
health. Additionally, the Infant Mortality Rate (IMR) in Begusarai is much (56 
per 000 live births) higher than the state average (32), highlighting challenges 
in maternal and child healthcare. However, the percentage of women aged 
15-49 years who are anaemic is slightly lower here (62.9%) as compared to the 
state average (63.5%). These health challenges can be exacerbated by climate 
risks, such as extreme weather events which affect food security, waterborne 
diseases due to flooding, and heat-related illnesses.

In short, the data indicated in the health sector gives an impression that there 
are notable areas requiring attention, particularly in child health and mortality 
rates. Efforts to improve vaccination coverage, child nutrition, and maternal and child healthcare services are crucial 
for enhancing health outcomes in the district.

Firstly, the number 

of rural healthcare 

infrastructure facilities 

per lakh population in 

the district is slightly 

higher (14.29) than the 

state average (13.19), 
indicating relatively 

better access to 

healthcare facilities in 

rural areas.
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Table 4

Indicator District State 

No of Rural healthcare infrastructure facilities per lakh population

HH with any usual member covered under a health and insurance / financial scheme 14.29 13.19

Children age 12-23 months fully vaccinated based on information from vaccination card 65.8 82.7

Children under 5 years who are stunted 37.8 42.9

Children under 5 years who are underweight 35.6 41

IMR 56 32

All women age 15-49 years who are anaemic 62.9 63.5

Chart 8

Analysing the scores obtained by each indicator provides insights into their respective contributions towards health 
sector vulnerability in Begusarai. The key indicators contributing significantly are HH with any member covered under 
a health and insurance/financial scheme, and all women aged between15-49 years who are anaemic, both scoring 
relatively high in the district and the state (Chart 8). This highlights potential challenges in accessing healthcare 
services and addressing issues related to women’s health. 

Furthermore, children under 5 years of age who are underweight as well as children under 5 years who are stunted 
also contribute significantly to vulnerability. These indicators reflect challenges in child nutrition and overall health 
outcomes. Moreover, the relatively low score for IMR in Begusarai compared to the state suggests progress in 
reducing infant mortality rates, albeit still posing a vulnerability. Conversely, indicators such as children aged 12-
23 months and fully vaccinated (based on information from the vaccination card and number of rural healthcare 
infrastructure facilities per lakh population) contribute less to vulnerability, with lower scores indicating potential 
areas for improvement although with a lesser immediate impact on the overall vulnerability. This inferences can 
be crucial for policymakers to develop targeted interventions aimed at addressing specific health challenges and 
enhancing healthcare resilience in Begusarai.

Education Sector 

The education sector in Begusarai, showcases several strengths compared to the state average, with a few areas 
needing attention. Firstly, the percentage of women with 10 or more years of schooling in Begusarai (34.1%) 
surpasses the state average (28.8%), indicating relatively higher educational attainment among women in the district. 
Additionally, both the availability of functional girls’ toilets (98.5%) and drinking water facilities (98.7%) in schools are 
higher than the state average, reflecting a commitment to providing basic amenities for students. Moreover, while the 
average student-teacher ratio in Begusarai (51.75) is slightly higher than the state (48), it remains within manageable 
limits, ensuring adequate attention to students in classrooms.
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However, the average dropout rate in the secondary level 
(18.65%) is lower than the state average (20.46%), suggesting 
relatively better retention rates in Begusarai schools. 
Furthermore, the percentage of schools approachable by 
all-weather roads (89.9%) exceeds the state average (86.17%), 
ensuring better accessibility to educational institutions, which is 
crucial for promoting enrolment and attendance. Despite these 
strengths, the percentage of schools with electricity connection 
(81.11%) in Begusarai lags behind the state average (87.54%), 
indicating a need for improved infrastructure to support effective teaching and learning. 

In Begusarai, the Average Student-Teacher Ratio ranks highest among the key drivers contributing to vulnerability, 
with a relatively high score 
(Chart 9). This suggests 
potential challenges in 
maintaining an optimal student-
teacher ratio, impacting the 
quality of education, and 
imparting individual attention 
to students. Additionally, 
the Average Dropout 
0vulnerability, with lower 
scores indicating potential 
areas for improvement but 
lesser immediate impact on overall vulnerability. Thus, there is need for ground level assessment to understand the 
causal facts for poor performance. These are crucial to develop targeted interventions aimed at addressing specific 
challenges and enhancing educational resilience in the district.

Water and sanitation sector 

The water and sanitation sector in Begusarai demonstrates several positive aspects compared to the state average, 
with some areas showing improvement potential. Firstly, the percentage of households with improved drinking 
water sources in the district (99.1%) is slightly lower than the state average (99.2%), indicating widespread access to 
safe drinking water. But on the other side it also reflects the increasing demand for water that may escalate strain 
on water sources due to climate-related factors like erratic rainfall patterns and prolonged droughts. The state of 
groundwater utilization in Begusarai is also very high (63.38%) surpassing, the state average (44.76%), suggesting 
urgent management and control utilization of groundwater resources. Despite this, the area under water bodies 
in the district (1.66%) is lower than the state average (2.53%), indicating potential challenges in water conservation 
and natural water resource management. This may exacerbate water scarcity issues during periods of water stress, 
potentially affecting water availability for domestic and agricultural use.

Moreover, the proportion of available 
groundwater used for irrigation purposes 
in Begusarai (44.59%) is significantly 
higher than the state average (16.68%), 
indicating a reliance on groundwater 
for agricultural activities and potential 
concerns regarding sustainable 
water use. In terms of sanitation, the 
proportion of households with improved 
sanitation facilities in Begusarai (62.2%) 
exceeds the state average (49.4%), 

Firstly, the percentage of 
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indicating progress in sanitation infrastructure. Additionally, the percentage of Open Defecation Free (ODF) plus 
villages to total villages in the district (76.7%) is comparable to the state average (77.6%), reflecting efforts towards 
achieving improved sanitation and hygiene practices. Therefore, while Begusarai demonstrates progress in water 
and sanitation infrastructure, addressing climate risks through sustainable water resource management, adaptation 
measures, and resilient infrastructure development is crucial for ensuring continued access to safe water and 
sanitation services in the face of changing climatic conditions.

Percentage of ODF villages and the State of Groundwater Utilization 
ranks highest among the drivers, with a relatively higher score in the 
district compared to the state, indicating potential challenges in sanitation 
drive and groundwater management and sustainable use (Chart 10). This 
suggests a need for improved water resource management practices 
to mitigate climate risks associated with groundwater depletion and 
contamination.                              

Additionally, the Proportion of Households with Improved Sanitation Facilities emerges as another significant driver, 
with a lower score in the district compared to the state, highlighting gaps in sanitation infrastructure and services. 
Efforts to enhance access to improved sanitation facilities are crucial for reducing health risks and improving overall 
sanitation standards. Furthermore, the Percentage of Available Groundwater Used for Irrigation Purpose contributes 
significantly to vulnerability, with a lower score in the district compared to the state, indicating potential challenges in 
water allocation and irrigation practices. Hence, it is important to address these drivers through effective policies and 
interventions aimed at sustainable water management and sanitation infrastructure development, which are essential 
for reducing vulnerability and enhancing resilience in the water and sanitation sector in the district.

Composite level of sectoral Vulnerability and ranking of indicators 

The composite scores of the sectors 
reveals varying levels of vulnerability in 
the district, guiding the prioritization 
of sectors for targeted interventions. 
While all sectors exhibit vulnerabilities, 
the Education sector emerges with the 
highest composite score, indicating 
significant challenges that require 
immediate attention. Investing 
in education can have long-term 
positive impacts on human capital 
development, economic growth, and 
social well-being.

Second is the Agriculture sector, which also demonstrates a notable vulnerability score (2.21). Interventions in this 
sector are crucial for ensuring food security, enhancing agricultural productivity, and improving livelihoods of rural 
communities (Chart 11). Additionally, the Health sector exhibits considerable vulnerability, highlighting the need 
for interventions to strengthen healthcare infrastructure, improve access to healthcare services, and address public 
health challenges. Finally, the Water and Sanitation sector, although displaying relatively lower vulnerability compared 
to other sectors, still requires targeted interventions to enhance water resource management, improve sanitation 
facilities, and address water-related challenges. 

Prioritizing sectors for targeted interventions based on their composite scores allows for a strategic allocation of 
resources and efforts to address critical vulnerabilities and promote sustainable development in the district. By 
focusing on Education, Agriculture, Health, and Water and Sanitation sectors, policymakers can work towards building 
a resilient and thriving community with improved overall well-being and quality of life.

Efforts to enhance access 

to improved sanitation 
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and improving overall 
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Chart 10
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Key Areas of concern 
Based on the individual score of indicators, the vulnerability of the district is discerned and key areas of concern 
identified (Chart 12). A prominent area of concern is healthcare access and coverage, as indicated by the high score 
for “HH with any member covered under a health and insurance/financial scheme.” This suggests potential challenges 
in accessing healthcare services and insurance coverage for community members, which could significantly impact 
health outcomes and exacerbate vulnerabilities, (Chart 12) particularly among marginalized populations.

Chart 11

Furthermore, the high score for “All women age 15-49 years who are anaemic” underscores a significant health concern 
among women of reproductive age. This points to potential issues with nutrition and healthcare access, highlighting 
the need for targeted interventions to improve women’s health outcomes and address underlying socio-economic 
determinants of health.

Education quality also emerges as a key area of concern, with high scores for Average Student Teacher Ratio and 
Average Dropout rate in secondary level. These scores suggest potential challenges in providing quality education and 
retaining students in schools, which could hinder human capital development and socio-economic progress in the 
district.

Moreover, the scores for Percentage of schools with functional drinking water facilities and Proportion of HH that 
has improved sanitation facilities indicate potential gaps in water and sanitation infrastructure, affecting hygiene and 
health outcomes. Addressing these gaps is crucial for promoting public health and reducing vulnerabilities related to 
waterborne diseases and sanitation-related illnesses.

Additionally, the scores for child health and nutrition indicators, such as Children under 5 years who are underweight 
and Children under 5 years who are stunted, highlight potential challenges in ensuring optimal child growth and 
development. Improving access to nutritious food, healthcare services, and sanitation facilities is essential for 
addressing these concerns and promoting healthy child development.

Hence, addressing these key areas of concern requires a multi-sectoral approach, involving targeted interventions 
in healthcare, education, water and sanitation, and nutrition, amongst others. By prioritizing these areas and 
implementing evidence-based interventions, policymakers and key state holders can mitigate vulnerabilities and 
improve overall well-being in the district.
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lsDVksjy tyok;q tksf[ke laosnh ;kstuk% 
csxwljk;

—f”k ,oa d`f”k lEc) lsDVj
csxwljk; ftyk xaxk unh ds ikl fLFkr gSA ;gk¡ dh vU; eq[; ufn;ka& cw<+h x.Md] cyku] cSarh] ck;k vkSj 
paæHkkxk ,oa ,d >hy dkoj Hkh gS tks ,f’k;k dh lcls cMh ehBs ty dh >hyksa esa ls ,d gSA orZeku esa ;g 
>hy i{kh vH;kj.; ds :i esa çfl) gSA csxwljk; ftys dh vFkZO;oLFkk dk eq[; Jksr —f”k gS vkSj ftys dh 
vkcknh dk ,d cM+k fgLlk —f”k ,oa —f”k laEcf/kr xfrfof/k;ksa ij vkfJr gSA [kjhQ esa mxk;h tkus okyh 
izeq[k Qlysas& /kku] mM+n] vjgj] elwj] eDdk vkfn gSaA blh izdkj jch esa& xsgwa] eDdk] puk] eVj] rhlh@
vylh] ljlksa] lwjteq[kh] vkfn dh [ksrh izeq[k :i ls dh tkrh gSA ;gka¡ uxnh Qly ds :Ik es rackdw] twV] 
vkyw] VekVj vkSj yky fepZ dh [ksrh eq[; :i ls dh tkrh gSA csxwljk; esa gky gh esa Qyksa dh [ksrh esa 
is:] vke vkSj yhph dh [ksrh dks c<+kok fn;k x;k gSA blds vykok] ftys esa dbZ m|ksx Hkh ekStwn gSaA 
orZeku esa] bafM;u vkW;y dkjiksjs”ku fyfeVsM ¼vkbZvkslh,y½] cjkSuh FkeZy ikoj LVs’ku ¼chVhih,l½ vkSj cjkSuh 
lq/kk Ms;jh eq[; m|ksx gSaaA

,d rjQ tgk¡ ftys ds lkgsciqj] dkey] cfy;k] leksg] cjkSuh] csxwljk;] rs?kjk ,oa 
cNoj iz[k.M+ ck<+ ls vf/kd izHkkfor gksrs gSa lkFk gh ty&teko Hkh gks tkrk gS vkSj 
bu {ks=ksa esa ck<+ ,oa vR;f/kd ckfj’k ds nkSjku fdlkuksa dh Qly vf/kdk¡’kr% ck<+ esa 
Mwc tkrh gS ;k {kfrxzLr gks tkrh gSA ogha vU; nwljs iz[k.Mksa ds xk¡oksa ds yxHkx 
70 izfr’kr fdlku le; ij ckfj’k u gksus ds dkj.k flapkbZ dh leL;kvksa dk 
lkeuk djrs gSaA blfy, os dgrs gSa fd ckfj’k ?kV jgh gSA bl izdkj ftys ds dqN 
iz[k.M o iapk;r xaHkhj :i ls ck<+ ,oa ty&teko ls izHkkfor gksrs gSa vkSj dqN 
vU; nsj ls gksus okyh ckfj’k ;k vi;kZIr ckfj’k gksus ds dkj.k lw[kk tSlh fLFkfr;ksa 
dk lkeuk djrs gSaA ekSle dh bu pje ?kVukvksa ds dkj.k y?kq ,oa lhekUr fdlku lokZf/kd izHkkfor gksrs gSaA tc /kku dh dVkbZ 
dk le; vkrk gS] rc vpkud ls ckfj’k gks tkus ds dkj.k 
/kku dh Qly ccZkn gks tkrh gS vkSj fdlku uqdlku esa pys tkrs gSaA ogh nwljh vksj o”kkZ vkSj rkieku dh fLFkfr esa o`f) gksus ds 
dkj.k dhVksa ,oa jksxtudksa ds foLrkj dks c<+kok fey jgk gS ftlls laØe.k Lrj c<+us ls Qlyksa ,oa i’kq ikyu esa uqdlku vf/kd 
gks jgk gSaA

vf/kdk¡’k lhekUr vkSj NksVs fdlkuksa dh [ksrh eas mRiknu esa fujUrj fxjkoV vkus ,oa vkinkvksa ls uqdlku gksus ds dkj.k vkSlru 
izR;sd ifjokj ls 1 ;k 2 O;fDr iyk;u djrs gSaA 

fiNys 30 o”kksZa ds tyok;q ds vk¡dM+ksa dk fo’ys”k.k djus ls Li”V gksrk gS fd tuin esa o”kkZ esa mrkj&p<+ko dh okf”kZd 
ifjorZu’khyrk ds lkFk vkSlr okf”kZd o”kkZ esa FkksM+h o`f) gqbZ gS] ogha ekulwu iwoZ o”kkZ esa mYys[kuh; o`f) gqbZ gS ,oa Hkkjh ckfj’k dh 
?kVukvksa esa deh vk;h gSA rkieku eas vkSlr U;wure rkieku c<+us ds lkFk rkieku esa nSfud ifjorZu’khyrk vf/kd gS ftldh 
otg ls lw[kk dh ?kVuk,a Hkh Ck<+ jgh gSaA bu lcds ifj.kkeLo:Ik mit esa fHkUurk ls NksVs ,oa e>ksys fdlkuksa dh vk; esa vfLFkjrk 
c<+ jgh gS ftlls d`f”kxr fuos’kksa tSls& moZjd] cht] midj.k vkfn esa iSlk yxkus dh mudh {kerk ij izHkko iM+ jgk gSA

o”kkZ esa vR;f/kd mrkj&p<+ko vkSj lw[kk tSlh ifjfLFkfr;kas ds dkj.k flapkbZ iz.kkyh ij ncko iM+ jgk gSA Hkw&ty Lrj ?kV jgk gS vkSj 
ty lalk/kuksa dh miyC/krk ds fy, —f”k] m|ksx ,oa ?kjsyw vko’;drkvksa ds chp izfrLi/kkZ dk okrkoj.k cu jgk gSA lkFk gh lkFk 
vfLFkj mit vkSj vk; esa uqdlku ls vf/kdk¡’k y?kq] lhekUr ,oa Hkwfeghu fdlku ifjokjksa dks tcju iyk;u ds fy, etcwj gksuk 
iM+rk gSA LFkkbZ jkstxkj dh ryk’k esa mUgsa ‘kgjh {ks=kas esa tkuk iM+rk gSA lw[kk@’kq”d ?kVukvksa ds dkj.k ekulwu ds nkSjku yEch vof/k 
rd ckfj’k u gksus ls fo’ks”kdj o”kkZ vk/kkfjr [ksrh esa Qly fodkl ds egRoiw.kZ pj.kksa esa ty ladV c<+ jgk gSA leqfpr ueh ds 
vHkko esa flapkbZ ij fuos’k ykxr c<+rh gS] mit esa deh vkrh gS vkSj Qly uqdlku dk [krjk c<+rk tk jgk gSA 

csxwljk; ftys ds —f”k ,oa mlls laEcf/kr vU; foHkkxksa ds lkFk feydj tyok;q ifjorZu ds izHkkoksa dk —f”k ,oa mlls tqMs dk;ksZ 
ij iM+us okys vlj rFkk muds dkj.kksa ,oa midkj.kksa ds lkFk lEHkkfor lek/kku fodYiksa ,oa mlds fy;s ftEesnkj foHkkxksa@laxBuksa@
laLFkkvksa@O;fDr;ksa dk Hkh vkdyu fd;k x;k&

अन्य दूसूरे ेप्रखण्ड़ोंं केे गाँ �ँवोंं केे 
लगभग 70 प्रति�शत कि�साान 
समय पर बाारि�श न होोने ेकेे 
काारण सिं�ंचााई कीी समस्यााओं ं
काा साामनाा करते ेहंैं। इसलि�ए वेे 
कहते ेहंैं कि� बाारि�श घट रहीी हैै। 
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tyok;q ifjorZu ds dkj.k mRiUu gksus okyh vkinkvksa ,oa ftys esa fodkl ,oa le`f) dh n`f”V ls egRoiw.kZ lsDVj —f”k ,oa —f”k 
lEc) lsDVj ds Åij iM+us okys izHkkoksa] muds dkj.k mRiUu leL;kvksa] leL;kvksa ds dkj.k] mi dkj.kksa dks tkuus gsrq fgrHkkfx-
;ksa ds lkFk xgu ppkZ ,oa czsu&LVkfeZax fd;k x;k] ftldh izkfIr;ksa dks Åij n’kkZ;k tk pqdk gSA blds lkFk gh bu leL;kvksa ds 
lkis{k dkj.kksa&mi dkj.kksa dks /;ku esa j[krs gq, izR;sd leL;k dks ysdj mldh j.kuhfr r; djus rFkk muds fy, ftEesnkj 
fgrHkkfx;ksa dh igpku gsrq Hkh ppkZ dh x;h vkSj bu lcdks lexz :i esa ns[kus gsrq dkj.k&lEcU/k vkjs[k (Causal-loop 
Diagram (CLD) rduhd dh enn ls Mk;kxzke rS;kj fd;k x;kA ,d leL;k ls lEcfU/kr cukbZ x;h CLD ;gka mnkgj.k 
ds rkSj ij nh tk jgh gSA

lHkh leL;kvkas ds fy, cukbZ x;h CLD ds vk/kkj ij fudkyh x;h dk;Z ;kstuk ,oa lEcfU/kr fgrHkkfx;ksa dks uhps rkfydk ds 
ek/;e ls n’kkZ;k tk jgk gS &
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LokLF; lsDVj
tyok;q ifjorZu dk LokLF; ij iM+us okyk izHkko 
o”kkZ esa mPp ifjorZu’khyrk ,oa rkieku esa o`f) ds dkj.k fo”kk.kqtfur jksxksa dk izHkko 
c<+k gS vkSj Msaxw tSlh chekfj;ka c<+ jgh gSaA ty&teko okys rFkk ck<+ izHkkfor {ks=ksa 
esa vf/kdk¡’k gS.MiEi dk ikuh iznwf”kr gks jgk gS ftlesa vk;ju dh vR;f/kd ek=k esa 
ik;h tk jgh gS vkSj ikuh Hkh dkQh xUnk gS ftlds dkj.k ty tfur chekfj;ksa tSls& 
Mk;fj;k] nLr] mYVh dh lEHkkouk dkQh c<+ x;h gS lkFk gh Ropk lEcU/kh jksx Hkh 
c<+ jgs gSaA rkieku c<+us] vknzZrk esa o`f) o tYnh o”kkZ izkjEHk gks tkus ls fo”kk.kqvksa 
ds iSnk gksus dh lEHkkouk dkQh T;knk gksrh gSA urhtru ePNjksa dk izdksi c<+ jgk 
gS vkSj eysfj;k] Msaxw] fpduxqfu;k tSlh chekfj;ksa ds foLrkj ds fy, mi;qDr ekgkSy 
cu tk jgk gSA i;kZIr lkQ& lQkbZ ,oa LoPNrk rFkk ‘kq) is;ty rd igq¡p u gksus 
ds dkj.k ty tfur chekfj;ka c<+h gSaA 

rkieku dh pje ?kVukvksa ds dkj.k fo’ks”kdj fdlkuksa dks yw@xeZ gokvksa dk lkeuk 
djuk iM+rk gSA lkFk gh os yw ls cpko ,oa jksd&Fkke ds mik;ksa ds ckjs esa Hkh ugha 
tkurs gSaA xfeZ;ksa ds fnuksa esa] NksVs cPpksa ,oa fd’kksjh yM+fd;ksa dks fofHkUu izdkj dh 
LokLF; pqukSfr;kas ls tw>uk iM+rk gSA xÆe;ksa esa yw vkfn pyus ds dkj.k detksj] 
dqiksf”kr cPps vf/kd izHkkfor gks jgs gSaA rkieku esa mrkj& p<+ko ls NksVs ,oa detksj 
cPpksa esa laØe.k lEcU/kh chekfj;kas dh laHkkouk c<+ x;h gSA 

rkieku esa mrkj&p<+ko o o”kkZ dh vfu;ferrk us ;gk¡ dh Qly mRikndrk dks Hkh 
izHkkfor fd;k gSA —f”k mRikndrk esa {kfr gksus ds dkj.k LFkkuh; [kk| vkiwfrZ ij izHkko iM+rk gS vkSj [kk| lqj{kk izHkkfor gksrh 
gSA [kk| lqj{kk ?kVus dh otg ls iks”k.k ij lh/kk izHkko iM+rk gSA iks”k.k;qDr larqfyr vkgkj u feyus ds dkj.k cPpksa dk ‘kkjhfjd 
fodkl Bhd <ax ls ugÈ gks ik jgk gSA ifj.kker% cPpksa esa de otu o ckSukiu dh leL;k vkSj fd’kksjh yM+fd;ksa rFkk xHkZorh 
efgykvksa esa jDrkYirk dh leL;k c<+ jgh gSA [kwu dh deh ls tw> jgh ekrkvksa esa de otu okys vkSj vfodflr cPpksa dks 
tUe nsus dh laHkkouk vf/kd gksrh gS ftlls ih<+h&nj&ih<+h detksj LokLF; dh leL;k curh gSA lhfer vFkok U;wu LokLF; 
ns[k&Hkky lqfo/kk ,oa mudh vdk;Z’khyrk ds dkj.k mPp e`R;qnj o :X.krk ds ekeys c<+s gSaA 

detksj LokLF; lajpuk,a] chekfj;ksa ds jksd&Fkke gsrq lhfer LokLF; ns[kHkky lqfo/kk,a chekfj;ksa ds laØe.k o izlkj dks c<+k jgh 
gSaA +vkink dh fLFkfr esa izkFkfed LokLF; dsUnzksa] mi LokLF; dsUnzksa rd yksxksa dh igq¡p ugha gks ikrhA xk¡o Lrj ij LokLF; lsok,a 
iznku djus okyh ,0,u0,e0 vkfn Hkh ty&teko] ck<+] [kjkc jkLrk] ;krk;kr ds lk/kuksa vkfn ds vHkko ds dkj.k yksxksa rd 
ugha igq¡p ikrh gSaA LokLF; lsok,a iznku djus gsrq vf/kdk¡’k cqfu;knh <¡akps ;k rks Lo;a ty&teko xzLr gks tkrs gSa ;k fQj mu 
rd igq¡p ekxZ {kfrxzLr gks tkrk gSA ,slh fLFkfr esa fpfdRldh; lqfo/kk,a iznku djus okys MkDVj] ulZ] iSjkesfMdy LVkQ vkfn 
dh vuqiyC/krk jgrh gSA LokLF; laca/kh cqfu;knh lsokvksa vkSj lqfo/kkvksa ds vHkko ds pyrs yksxksa dks futh LokLF; lqfo/kkvksa dh 
vksj Hkkxuk iM+rk gS vkSj eg¡xk bykt djkuk iM+rk gSA +urhtru yksxksa dks LokLF; leL;kvksa ls fuiVus gsrq vkfFkZd dfBukbZ dk 
lkeuk djuk iM+ jgk gS vkSj mudk vkfFkZd O;; c<+k gSA igys ls gh lhfer lalk/kuksa ij thou&;kiu dj jgs yksx bu LokLF; 
leL;kvksa ds pyrs vkSj vf/kd xjhch ds nq”pd esa Qalrs tk jgs gSaA

csxwljk; ftys ds LokLF; ,oa iks”k.k laEcf/kr foHkkxksa ds lkFk feydj tyok;q ifjorZu ds izHkkoksa dk LokLF;] iks”k.k lsokvksa o 
lqfo/kkvksa ij iM+us okys vlj rFkk mu ds dkj.k ,oa mi dkj.kksa ds lkFk lEHkkfor lek/kku fodYiksa ,oa mlds fy;s ftEesnkj 
foHkkxksa@laxBuksa@O;fDr;ksa dk Hkh vkdyu fd;k x;k tks fuEuor lkj.kh esa ladfyr gS&

ताापमाान कीी चरम घटनााओं ंकेे 
काारण वि�शेषेकर कि�साानोंं कोो 
लूू/गर्मम हवााओं ंकाा साामनाा 
करनाा पड़ताा हैै। सााथ हीी वे ेलूू सेे 
बचााव एवंं रोोक-थााम केे उपाायोंं 
केे बाारे ेमें ंभीी नहींं जाानते ेहंैं।
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tyok;q ifjorZu ds dkj.k mRiUu gksus okyh vkinkvksa ,oa ftys esa fodkl ,oa le`f) dh n`f”V ls egRoiw.kZ lsDVj LokLF; ds 
Åij iM+us okys izHkkoksa] muds dkj.k mRiUu leL;kvksa] leL;kvksa ds dkj.k] mi&dkj.kks dks tkuus gsrq fgrHkkfx;ksa ds lkFk xgu 
ppkZ ,oa czsu&LVkfeZax fd;k x;k] ftldh izkfIr;ksa dks Åij n’kkZ;k tk pqdk gSA blds lkFk gh bu leL;kvksa ds lkis{k dkj.kksa&mi 
dkj.kksaa dks /;ku esa j[krs gq, izR;sd leL;k dks ysdj mldh j.kuhfr r; djus rFkk muds fy, ftEesnkj fgrHkkfx;ksa dh igpku 
gsrq Hkh ppkZ dh x;h vkSj bu lcdks lexz :i esa ns[kus gsrq dkj.k&lEcU/k vkjs[k (Causal-loop Diagram (CLD) 
rduhd dh enn ls Mk;kxzke rS;kj fd;k x;kA ,d leL;k ls lEcfU/kr cukbZ x;h CLD ;gka mnkgj.k ds rkSj ij nh tk jgh 
gSA

lHkh leL;kvkas ds fy, cukbZ x;h CLD ds vk/kkj ij LokLF; lsDVj ds fy, rS;kj dh x;h dk;Z;kstuk ,oa lEcfU/kr 
fgrHkkfx;ksa dks uhps rkfydk esa n’kkZ;k tk jgk gS &
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csxwljk; ftys ds 7&8 iz[k.M ck<+ izHkkfor ?kksf”kr gSaA ;s iz[k.M yxHkx izR;sd o”kZ 
ck<+ ,oa ty&teko ls izHkkfor gksrs gSaA ‘ks”k lHkh iz[k.M lq[kkM+ ls izHkkfor gksrs gSaA 
tyok;q ifjorZu ls mRiUu vkink,a f’k{kk iz.kkyh ds lkFk Ldwyksa ds cqfu;knh <k¡ps 
dks udkjkRed :Ik ls izHkkfor djrh gSa vkSj uqdlku igq¡pkrh gSa ftlls vkokxeu 
,oa Ldwy can gks tkrs gSaA MªksivkmV nj 18-65 çfr'kr rd igq¡p tkrh gSA ck<+ 
vkSj ty&teko ds dkj.k ftys ds 10-1 çfr'kr Ldwyksa rd igq¡puk pqukSrhiw.kZ gks 
tkrk gS] tcfd foijhr ekSle esa Hkh 89-9 çfr'kr fo|ky;ksa esa igq¡pus ds fy, 
lM+dsa miyC/k gSaA ;|fi 98-5 çfr'kr Ldwyksa esa ckfydkvksa ds fy, ‘kkSpky; dh 
lqfo/kk gS] ysfdu ck<+ vkSj ty&teko ds le; muds mi;ksx esa ck/kk vkrh gSA 

cky Je ls f’k{kk ckf/kr
okf”kZd o”kkZ esa mrkj&p<+ko dh ifjorZu’khyrk ,oa ekulwu iwoZ vf/kd o”kkZ us csxwljk; tuin dh Qly mRikndrk dks çHkkfor 
fd;k gS ftlds dkj.k vkink çHkkfor {ks=ksa esa] fdlku ifjokjksa ij vkfFkZd ncko vR;f/kd c<+ tkrk gSA ck<+ ds dkj.k Qly u”V 
gksus vkSj nLrkostksa dh deh ds pyrs fdlkuksa dks eqvkotk ugha fey ikrk ftlls mudh vkfFkZd fLFkfr vkSj Hkh n;uh; gks tkrh 
gSA [kkldj vf/k;k ;k cVkbZ ij [ksrh djus okyksa dks dkxtkr ds vHkko esa dksbZ lgk;rk ugha feyrhA blls cPpksa dh f’k{kk ckf/
kr gksrh gS vkSj ifjokj dh t:jrsa iwjh djus ds fy, mUgsa vk;tud xfrfof/k;ksa esa yxk fn;k tkrk gSA vfHkHkkodksa dk fuEu 
f’k{kkLrj vkSj LFkkuh; Lrj ij jkstxkj dk vHkko] ifjokj ds iq:”kksa ds iyk;u dk dkj.k curk gS ftlls ?kj dh efgykvksa@
yM+fd;ksa ij ?kjsyw dk;ksaZ dk cks> c<+ tkrk gSA dbZ ckj tYnh ‘kknh gksus ds dkj.k Hkh mudh ftEesnkfj;ka c<+ tkrh gSaA ekSle ds 
mrkj&p<+ko vkSj [ksrh ds dk;ksaZ tSls jksikbZ vkSj dVkbZ ds le; vpkud gksus okyh ckfj’k ls Qlyksa dks cpkus ds fy, cgqr ckj 
cPpksa dks Hkh [ksrksa esa dke djuk iM+rk gSA ifjokj ds cM+s vkdkj vkSj f’k{kk ds vHkko ds pyrs cPpksa dks i<+kbZ NksM+dj [ksrh vkSj 
vU; ?kjsyw dk;ksaZ esa ‘kkfey gksuk iM+rk gS] ftlls mudk Hkfo”; çHkkfor gksrk gSA

Ldwyksa esa Mªki vkÅV c<+uk 
Ldwy vkSj mlds jkLrksa esa ty&teko] lqj{kk vkSj cqfu;knh <k¡ps dh deh] ‘kq) is;ty vkSj fctyh dk vHkko rFkk vk¡xuokM+h 
dsaæksa esa cSBus dh lqfo/kkvksa dk vHkko cPpksa dh f’k{kk vkSj LokLF; ij xaHkhj çHkko Mkyrs gSa vkSj tytfur chekfj;ksa dk [krjk 
c<+ tkrk gSA ty&teko ds dkj.k ekrk&firk cPpksa dks Ldwy Hkstus ls fgpfdpkrs gSa ftlls mudh mifLFkfr de gks tkrh gSA 
Ldwyksa esa pkjnhokjh vkSj mfpr ‘kkSpky; u gksus ls cPpksa] fo’ks”kdj yM+fd;ksa dh lqj{kk vkSj LoPNrk çHkkfor gksrh gSA xfeZ;ksa esa 
fctyh vkSj Nk;knkj LFkku dh vuqifLFkfr cPpksa ds fy, vlqfo/kk iSnk djrh gS vkSj ‘kq) is;ty dh deh LokLF; leL;kvksa dks 
tUe nsrh gSA vk¡xuokM+h dsaæksa esa cSBus dh txg vkSj vU; lqfo/kkvksa dh deh cPpksa ds lh[kus ds vuqHko dks lhfer djrh gSA

f’k{kk lsDVj
csxwljk; ftys esa tyok;q ifjorZu dh n’kk,a f’k{kk ç.kkyh dks dbZ çdkj ls çHkkfor 
dj jgh gaSA blesa c<+rk rkieku] ck<+] rFkk lw[kk] tSlh vkink,a çeq[k gSaA ftyk 
miks”.kdfVca/kh; tyok;q dk vuqHko djrk gS ftlesa vyx&vyx _rq,a gksrh gSaA ekpZ 
ls twu rd xehZ dk ekSle jgrk gS ftlesa rkieku vDlj 40° ls- ls Åij pyk 
tkrk gS vkSj ekSle xeZ vkSj vknZz jgrk gSA bl nkSjku ftys esa cgqr de o”kkZ gksrh 
gSA tqykbZ ls flracj rd lfØ; ekulwu dk ekSle gksrk gS] tks rst xehZ ls jkgr 
ykrk gS vkSj bl vof/k esa vf/kdrj o”kkZ gksrh gSA ftys dh vkSlr okf”kZd o”kkZ 
1026 feeh0 gS] tks lkekU;r% 1]000 ls 1]200 feeh ds chp jgrh gSSA lfnZ;ksa 
dk ekSle uoacj ls Qjojh rd jgrk gS] tks vis{kk—r gYdk vkSj ‘kq”d gksrk gSA bl 
nkSjku rkieku 10&15° ls0 rd fxj tkrk gSA lfnZ;ksa ds eghuksa esa] [kkl rkSj ij 
lqcg vkSj nsj ‘kke ds le;] dksgjs dh fLFkfr vke jgrh gSA

बेगूेूसरााय जि�ले केे 7-8 प्रखण्ड 
बााढ़ प्रभाावि�त घोोषि�त हंैं। येे 
प्रखण्ड लगभग प्रते्येक वर्षष बााढ़ 
एवं ंजल-जमााव से ेप्रभाावि�त 
होोते ेहंैं। शेषे सभीी प्रखण्ड सुुखााड़ 
से ेप्रभाावि�त होोतेे हंैं।
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ck<+@vkink ds nkSjku cfPp;ksa dks ?kjsyw dk;Z esa yxkuk
ck<+@vkink ds udkjkRed izHkko cPpksa] fo’ks”kdj cfPp;ksa dh f’k{kk dks ckf/kr djrs gaSA vkink ds dkj.k cfPp;ksa dk LokLF; Hkh 
izHkkfor gksrk gSA dkj.k&lEcU/k vkjs[k ls Li”V rkSj ij fudydj vk;k fd vkinkvksa ds dkj.k ifjokj esa dekus okys iq#”kksa dh 
deh vkSj fyax vk/kkfjr Hksn&Hkko ls ifjokj dh vkfFkZd fLFkfr detksj gks tkrh gSA lkFk gh ifjokj esa dqN vU; cM+h leL;k,a 
Hkh gksrh gSa tSls& chekfj;ka] u’kk[kksjh] tehu fookn vkSj vk; dk vfuf’pr lzksr ‘kkfey gSaA lkFk gh] lkekftd vlqj{kk dh 
Hkkouk vkSj ;kSu ‘kks”k.k dk Mj ekrk&firk ds lkFk gh cfPp;ksa dks ijs’kku djrk gSA LFkkuh; Lrj ij jkstxkj u feyus ls iq#”k 
iyk;u c<+rk gS vkSj bl dkj.k cfPp;ksa@efgykvksa ij ?kjsyw dk;ksaZ dk cks> c< tk+rk gSA vfHkHkkodksa dh lksp o f’k{kk dk vHkko 
Hkh cfPp;ksa dh f’k{kk dh fLFkfr dks [kjkc dj nsrk gSA

cqfu;knh lqfo/kkvksa dk Ldwy esa vHkko
tyok;q ifjorZu ds dkj.k mRiUu vkink,a tSls ck<+ vkSj ty&teko ds nkSjku f’k{kk dh cqfu;knh lqfo/kkvksa ij foifjr çHkko 
iM+rk gSA f’k{kk lsok,a iznku djus gsrq vf/kdk¡’k cqfu;knh <k¡ps tSls Ldwy ,oa vk¡xuokM+h dsUnz Lo;a ty&teko xzLr gks tkrs gSa 
vkSj mu rd tkus okys igq¡p ekxZ Hkh {kfrxzLr gks tkrs gaS] ,slh fLFkfr esa f’k{kd ,oa cPpksa dh vuqifLFkfr c<+ tkrh gS vkSj 
f’k{kk iwjh rjg izHkkfor gksrk gSA fupyh tehu esa cus Ldwy Hkouksa esa ikuh Hkj tkrk gS vkSj ty fudklh dh mfpr O;oLFkk u 
gksus ds dkj.k leL;k vkSj c<+ tkrh gSA ck<+ vkSj ty&teko ds dkj.k Ldwy Hkou {kfrxzLr gks tkrs gSaA ty Lrj c<+us ls 
gSaMiai ,oa ‘kkSpky; Mwc tkrs gSaA is;ty dh deh gks tkrh gSA feêh dh lM+dksa vkSj dPps jkLrksa ds dkj.k vkokxeu ckf/kr gks 
tkrk gSA vk¡xuokM+h dsaæksa ij Hkh bldk çHkko iM+rk gS ftlls os vkink ds nkSjku can gks tkrs gSa vkSj mudk lapkyu #d tkrk 
gSA Ldwy ,oa vkl&ikl Nk;knkj LFkkuksa dk vHkko esa xfeZ;ksa ds ekSle esa c<+rs rkieku o yw ls cpuk eqf’dy gks tkrk gSA

Ldwy igq¡p ekxZ dk Mwcuk@{kfrxzLr gksuk
ck< o ty&teko ds nkSjku lM+d ds Mwcuk ,oa ty&teko ds gVus ds ckn Hkh lM+d {kfrxzLr gksus ls dbZ leL;k,a mRiUu gksrh 
gSa] tSls& lM+dksa ds fdukjs dpjs dk mfpr fuLrkj.k ugha gksus ls lM+dksa ij dhpM+ vkSj xanxh QSyrh gSA ikuh fudklh dh mfpr 
O;oLFkk ds vHkko esa ukfy;ka tke gks tkrh gS] budh lQkbZ ugha gksrh vkSj LoPNrk dk /;ku ugha j[kk tkrkA Hkkjh okguksa ds 
vkokxeu vkSj lgh fu;kstu ds vHkko esa lM+dksa dh fLFkfr vR;f/kd fcxM+ tkrh gS] leqnk; esa tkx:drk dh deh ds dkj.k 
LFkkuh; vfrØe.k dh leL;k,a c<+rh gSaA ck<+ ds igys lM+dksa dh tk¡p vkSj fuxjkuh u gksus ds dkj.k ;g leL;k vkSj xaHkhj gks 
tkrh gSA lM+dksa ds fdukjs o`{kkjksi.k ugha gksus ls e`nk {kj.k gksrk gS ftlls lM+d txg&txg ls VwV tkrh gSA ;fn o`{kkjksi.k gksrk 
Hkh gS rks bls tkuojksa o cPpksa }kjk uqdlku igq¡pk;k tkrk gSA dbZ ckj lM+d fuekZ.k ds le; rduhdh dfe;ka tSls lM+d dh 
Å¡pkbZ vkfn dk /;ku tyHkjko ds en~nsutj ugha j[kk tkrk gSA bu leL;kvksa ds lek/kku ds fy, fu;fer lQkbZ] LFkkuh; 
yksxksa dh lgHkkfxrk] LFkk;h fu;kstu vkSj ck<+ ds ckn lM+dksa dk fujh{k.k lqfuf’pr djuk vko’;d gSA

mijksDr oLrqfLFkfr dks /;ku esa j[krs gq,] csxwljk; ftys esa lEcfU/kr fgrHkkfx;ksa ds lkFk feydj f’k{kk lsDVj ij tyok;q 
ifjorZu ds iM+us okys izHkkoksa dk vkdyu fd;k x;kA ;g vkdyu f’k{kk ls tqM+h xfrfof/k;ksa ij tyok;q ifjorZu ds iM+us okys 
izHkkoksa] mlds eq[; dkj.kksa ,oa bu izHkkoksa dks c<+kus esa viuk ;ksxnku nsus okys dkjdksa ij dsfUnzr FkkA lkFk gh laHkkfor lek/
kkuksa ,oa “keu j.kuhfr;ksa dks Hkh ryk’kk x;kA bl vkdyu ds vUrxZr bu pqukSfr;ksa ls fuiVus esa izklafxd foHkkxksa dh Hkwfedk 
,oa ftEesnkfj;ksa ij Hkh ppkZ dh x;hA
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tyok;q ifjorZu ds dkj.k mRiUu gksus okyh vkinkvksa ,oa tuin esa fodkl ,oa le`f) dh n`f”V ls egRoiw.kZ lsDVj f’k{kk ds 
Åij iM+us okys izHkkoksa] muds dkj.k mRiUu leL;kvksa] leL;kvksa ds dkj.k] mi&dkj.kks dks tkuus gsrq fgrHkkfx;ksa ds lkFk xgu 
ppkZ ,oa czsu&LVkfeZax fd;k x;k] ftldh izkfIr;ksa dks Åij n’kkZ;k tk pqdk gSA blds lkFk gh bu leL;kvksa ds lkis{k dkj.
kksa&midkj.kksa dks /;ku esa j[krs gq, izR;sd leL;k dks ysdj mldh j.kuhfr r; djus rFkk muds fy, ftEesnkj fgrHkkfx;ksa dh 
igpku gsrq Hkh ppkZ dh x;h vkSj bu lcdks lexz :i esa ns[kus gsrq dkj.k&lEcU/k vkjs[k (Causal-loop Diagram 
(CLD) rduhd dh enn ls Mk;kxzke rS;kj fd;k x;kA ,d leL;k ls lEcfU/kr cukbZ x;h CLD ;gka mnkgj.k ds rkSj ij 
nh tk jgh gSA

lHkh leL;kvkas ds fy, cukbZ x;h CLD ds vk/kkj ij f’k{kk lsDVj ds fy, rS;kj dh x;h dk;Z;kstuk ,oa lEcfU/kr 
fgrHkkfx;ksa dks uhps rkfydk esa n’kkZ;k tk jgk gS &
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ty] lkQ&lQkbZ ,oa LoPNrk lsDVj
csxwljk; ftys esa tyok;q ifjorZu vkSj ekSle ds vfuf’pr iSVuZ ds 
ladsr feyrs gaSA tgk¡ ekulwu ds nkSjku yxkrkj ‘kq”d fnuksa dh la[;k c<+ 
jgh gS] ogha ekulwu iwoZ o”kkZ esa mYys[kuh; o`f) ns[kh xÃ gS tcfd Hkkjh 
o”kkZ dh ?kVukvksa esa deh vkÃ gSA blds lkFk gh tgk¡ vkSlr vfèkdre 
rkieku esa FkksM+h fxjkoV ns[kh xÃ gS ogha vkSlr U;wure rkieku esa o`f) 
ikbZ xÃ gSA bl dkj.k ls rkieku esa nSfud ifjorZu’khyrk vfèkd gks 
xÃ gSA lw[kk ?kVukvksa esa Hkh c<+ksrjh ns[kh xÃ gSA 

csxwljk; tuin esa Hkwfexr ty mi;ksx dh fLFkfr fcgkj jkT; ds vkSlr mi;ksx ds eqdkcys de ¼62 çfr’kr½ gS] ysfdu 
tyfudk;ksa ds varxZr {ks= ek= 2-53 çfr'kr gksus ds dkj.k ;g {ks= ty lalkèkuksa dh deh ls tw> jgk gSA blds vykok] 
ÇlpkÃ ds fy, Hkwfexr ty dk 44-59 çfr'kr rd mi;ksx gksus ds dkj.k Hkwfexr ty Lrj ij vR;fèkd ncko iM+ jgk gSA 

lsDVksjy is;ty] LoPNrk ,oa O;fDrxr lkQlQkbZ (WASH) fo”k; dh ifjppkZ ds nkSjku fuEu leL;k,a fudy dj vk;h & 

iznwf”kr is;ty dh leL;k 
ekulwu iwoZ vR;f/kd o”kkZ ,oa lkQ&lQkbZ lEcfU/kr cqfu;knh <k¡pksa esa deh ds 
dkj.k yEcss le; rd ty&teko dh fLFkfr;ka cuh jgrh gSa ftlls ty iznw"k.k 
c<+rk gSA ifjokj Lrj ij mFkyk gS.MiEi gksus ls vR;f/kd o”kkZ dh fLFkfr esa 
is;ty iznw"k.k dh leL;k c<+ tkrh gS vkSj blds lkFk gh xfeZ;ksa ds fnuksa esa 
Hkwfexr ty Lrj uhps pyk tkrk gS] rkieku c<+us ,oa tyLrj uhps pys tkus 
ls gS.MiEi lw[k tkrs gSaA bu nksuksa fLFkfr;ksa esa is;ty iznwf”kr gksus dh leL;k 
curh gSA ikuh dk Lrj uhps pys tkus ls vklsZfud ,oa vk;ju dh ek=k is;ty 
esa c<+ tkrh gSA vlqjf{kr is;ty dk miHkksx djus ds dkj.k] leqnk; fofHkUu 
izdkj dh chekfj;ksa ls izHkkfor gksrk gSA ck<+ o ty&teko ds nkSjku 'kkSpky; ls 
lEcfU/kr leL;kvksa dk lkeuk djuk iM+rk gS vkSj [kqys esa Hkh 'kkSp djuk iM+rk 
gSA vf/kdk¡’k gS.MiEi 'kkSpky; ds fudV 10 QhV ds vUnj yxs gq, gSaA lks[rk x<~<k ,oa 
mPph—r iDds pcwrjs ds vHkko esa is;ty iznwf”kr gksrs gSaA

xfeZ;ksa esa gS.MiEi ds lw[k tkus ls is;ty dh leL;k
ekulwu ds nkSjku tgk¡ yxkrkj ‘kq”d fnuksa dh la[;k esa o`f) gks jgh gS] ogha rkieku esa Hkh fujUrj o`f) gks jgh gSA blds 
dkj.k Hkwfexr ty ij yksxksa dh fuHkZjrk vf/kd gks tkrh gSA flapkbZ gsrq Hkwfexr ty dk vf/kd nksgu gksrk gSA xeÊ ds ekSle 
esa is;ty dh leL;k eq[; :i ls vR;fèkd Hkwty nksgu ds dkj.k gksrh gSA blds vfrfjDr uy&ty ;kstuk dk leqfpr 
fØ;kUo;u ugha gksuk] miyCèk ty lalkèkuksa dk nq#i;ksx] xzkeh.k {ks=ksa esa Hkwty Lrj dk ?kVuk vkSj —f”k esa vR;fèkd ty nksgu 
vkfn Hkh is;ty dh çeq[k leL;k,¡ gSaA xfeZ;ksa esa gS.MiEi ds lw[k tkus ls is;ty dh leL;k ds ihNs vkSj Hkh dkj.k gSa tks 
ck<+ vkSj ty&teko ds dkj.k mRiUu gks jgs gSaA tSls& cqfu;knh <k¡pksa dh rduhdh deh ,oa budk {kfrxzLr gksukA 

ck<+@ty teko ds le; ‘kkSPkky; dh leL;k@[kqys esa ‘kkSp
ck<+ vkSj ty&teko ds le; ‘kkSpky; mi;ksx esa dÃ leL;k,a mRiUu gksrh gSaA buesa ‘kkSpky; dk HkaMkj.k ¼LVksj½ ds :i esa 
mi;ksx djuk] ‘kkSpky;ksa dh la[;k esa deh ds dkj.k yksxksa dk [kqys esa ‘kkSp djus ij etcwj gksuk vkSj O;ogkjxr leL;k,a tSls 
‘kkSpky; dk lgh mi;ksx u djuk çeq[k gSaA blds vfrfjä] ‘kkSpky; dh Vadh dh Å¡pkÃ i;kZIr u gksus vkSj pcwrjs dh Å¡pkÃ 
lgh rjhds ls u cuk, tkus ds dkj.k ck<+ vkSj ty&teko ds nkSjku ;s ‘kkSpky; fuf”Ø; gks tkrs gSa] yksxkssa dks [kqys LFkkuksa esa 
“kkSp djuk iM+rk gS ftlls LoPNrk vkSj LokLF; lacaèkh xaHkhj Çprk,a mRiUu gks ldrh gSaA

ताापमाान बढ़ने ेएवं ंजलस्तर 
नीीचे ेचले जााने ेसेे हैैण्डपम्प सूखू 
जााते ेहंैं। इन दोोनोंं स्थि�ति�योंं मेंं 
पेयेजल प्रदूषूि�त होोने ेकीी 
समस्याा बनतीी हैै। पाानीी काा स्तर 
नीीचे ेचले जााने ेसेे आरे्सेनि�क एवंं 
आयरन कीी माात्राा पेयेजल मेंं 
बढ़ जाातीी हैै।
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ck<+@ ty teko ds dkj.k foLFkkiu ls lkQ&lQkbZ dh leL;k
ck<+ vkSj ty&teko esa foLFkkiu ds nkSjku lkQ&lQkÃ vkSj LoPNrk lacaf/kr xaHkhj leL;k,a mRiUu gksrh gSaA Å¡ps LFkkuksa dh deh 
ds lkFk mudh iwoZ igpku ugha gksus ls ;k rS;kjh u gksus ds dkj.k yksxksa dks foLFkkfir gksus esa vlqfoèkk gksrh gSA ‘kj.kLFkyksa dh 
LoPNrk lacaf/kr lqfoèkk,a vi;kZIr gksrh gSa ftlls efgykvksa dh xksiuh;rk tSls& Luku] lkQ&lQkÃ vkSj ekgokjh iSM tSlh t:jrsa 
iwjh ugha gks ikrh gSaA ekuo o Ik’kqq] lHkh dk ,d gh ‘kj.kLFky ij fuokl] eosf’k;ksa ds fy, vyx ls O;oLFkk ugha gksus ls fLFkfr 
vkSj tfVy gks tkrh gSA ‘kkSpky;ksa dh deh] efgyk&iq#”kksa ds fy, vyx ‘kkSpky; u gksuk vkSj lqjf{kr is;ty dk vHkko bl 
leL;k dks vkSj c<+krs gSaA ty ‘kksèku dh tkudkjh dk vHkko] le; ij ikuh dk VSadj u igq¡puk vkSj Mwcs gSaMiaiksa ij ncko ls 
ihus ds ikuh dh miyCèkrk ckfèkr gksrh gSA blds vfrfjä] fupys {ks=ksa esa ?kjksa o ‘kkSpky;ksa dh Å¡pkÃ lgh u gksus] ty fudklh 
dh O;oLFkk u gksus] ukyksa ds tke gksus vkfn ls ty&teko dh leL;k fodV :Ik ys ysrh gSA blls foLFkkfir yksxksa dh fLFkfr 
vR;fèkd dfBu gks tkrh gSA 

mijksDr oLrqfLFkfr dks /;ku esa j[krs gq,] csxwljk; ftys esa lEcfU/kr fgrHkkfx;ksa ds lkFk feydj ty] LoPNrk ,oa lkQ&lQkbZ 
lsDVj ij tyok;q ifjorZu ds iM+us okys izHkkoksa dk vkdyu fd;k x;kA ;g vkdyu ty] lkQ&lQkbZ ,oa LoPNrk xfrfof/k;ksa 
ij tyok;q ifjorZu ds iM+us okys izHkkoksa] mlds eq[; dkj.kksa ,oa bu izHkkoksa dks c<+kus esa viuk ;ksxnku nsus okys dkjdksa ij 
dsfUnzr FkkA lkFk gh laHkkfor lek/kkuksa ,oa 'keu j.kuhfr;ksa dks Hkh ryk’kk x;kA bl vkdyu ds vUrxZr bu pqukSfr;ksa ls 
fuiVus esa izklafxd foHkkxksa dh Hkwfedk ,oa ftEesnkfj;ksa ij Hkh ppkZ dh x;hA
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tyok;q ifjorZu ds dkj.k mRiUu gksus okyh vkinkvksa ,oa tuin esa fodkl ,oa le`f) dh n`f”V ls egRoiw.kZ lsDVj ty] 
lkQ&lQkbZ ,oa LoPNrk ds Åij iM+us okys izHkkoksa] muds dkj.k mRiUu leL;kvksa] leL;kvksa ds dkj.k] mi&dkj.kks dks tkuus gsrq 
fgrHkkfx;ksa ds lkFk xgu ppkZ ,oa czsu&LVkfeZax fd;k x;k] ftldh izkfIr;ksa dks Åij n'kkZ;k tk pqdk gSA blds lkFk gh bu 
leL;kvksa ds lkis{k dkj.kksa&midkj.kksa dks /;ku esa j[krs gq, izR;sd leL;k dks ysdj mldh j.kuhfr r; djus rFkk muds fy, 
ftEesnkj fgrHkkfx;ksa dh igpku gsrq Hkh ppkZ dh x;h vkSj bu lcdks lexz :i esa ns[kus gsrq dkj.k&lEcU/k vkjs[k (Causal-
loop Diagram (CLD)) rduhd dh enn ls Mk;kxzke rS;kj fd;k x;kA ,d leL;k ls lEcfU/kr cukbZ x;h CLD ;gka 
mnkgj.k ds rkSj ij nh tk jgh gSA

lHkh leL;kvkas ds fy, cukbZ x;h CLD ds vk/kkj ij ty] lkQ&lQkbZ ,oa LoPNrk lsDVj ds fy, rS;kj dh x;h dk;Z;kstuk 
,oa lEcfU/kr fgrHkkfx;ksa dks uhps rkfydk esa n'kkZ;k tk jgk gS &



67t
y
] 
l

kQ
&l

Q
kb

Z ,
o
a L

o
PN

r
k 
l

sDV
j 

d
h 
d
k;

Z ;
kst

u
k

t
y
o
k;

q i
fj

o
r
Zu
 

l
wp

d
k¡d

t
y
] 
l

kQ
& 

l
Q

kb
Z ,

o
a 

Lo
PN

r
k 
l

sDV
j 

ij
 t

y
o
k;

q 
if

jo
r
Zu
 d

s 
iz
Hk
ko

d
k;

Z
fd

z;
kU
o
;
u
 

d
k 
Lr

j 
¼f

t
y
k@
 

iz
[
k.
M@

x
zke

 
ia
p
k;

r
½

ft
Ee

snk
j 

fg
r
Hk
kx

h
l

e
;
&l

he
k

v
Yi

d
kfy

d
 ¼

0&
6 

e
kg

½

e
/;

d
kfy

d
 ¼

1&
2 

o
”kZ½

nh
?k
Zd

kfy
d
 ¼

3&
5 

o
”kZ½

iz
f’

k{
k.
k 
,o

a {
ke

r
ko

/k
Zu

l
e
qnk

;
 L

r
j 

ij
 

t
kx

:
d
r
k 
d
k;

Zd
ze

t
e
hu

h 
Lr

j 
ij

 f
d
z;

kU
o
;
u

v
fH
kl

j.
k 
,o

a t
qM+k

o

	Û
mr
kj
&p
<+k
o 
d
h 

ok
f”k
Zd
 

if
jo
rZu

’k
hy
rk
 d

s 
l
kFk
 v

kSl
r 

ok
f”k
Zd
 o
”kk
Z e

sa 
Fkk
sM+h
 o
`f)
 g
qbZ 
gSA
 

	Û
e
ku
l
wu 

iwo
Z o
”kk
Z 

e
sa m
Yy
s[k
uh
; 

o`f
)
 g
qbZ 
gSA
 

	Û
Hk
kj
h 
ck
fj
’k
 d

h 
?kV
uk
v
ksa 
e
sa d

e
h 

v
k;
h 
gSA
 

	Û
v
kSl
r 
v
f/k
d
re

 
rk
ie

ku
 e

sa F
kksM
+h 

d
e
h 
v
k;
h 
gSA
 

	Û
v
kSl
r 
U;
wur

e
 

rk
ie

ku
 c
<+k
 g
SA 

	Û
rk
ie

ku
 e

sa n
Sfu
d
 

if
jo
rZu

’k
hy
rk
 

v
f/k
d
 g
SA

	Û
l
w[k
k 
d
h 
?kV
uk
,a

	Û
e
ku
l
wu 

d
s n
kSj
ku
 

y
xk
rk
j 
‘k
q"d
 f
nu

izn
wf”k
r 
is;

t
y
 

d
h 
l
e
L;
k 
% 

e
ku
l
wu 

iwo
Z 

v
R;
f/k
d
 o
”kk
Z 

,o
a l

kQ
& 

l
Q
kb
Z o
  

l
Ec
fU/
kr
 

cqf
u;

kn
h 
<k
¡pk
sa e

sa 
d
e
h 
v
kSj
 y

Ec
ss 

l
e
; 

rd
 

t
y
&t

e
ko
 

v
Fko

k 
ck
<+ 
d
s 

ik
uh
 l

s i
s;t

y
 

izn
wf”k
r 
gk
s t

kr
k 

gSA
 

	Û
is;

t
y
 d

k 
izn
w’k
.k
 

¼v
kl
sZfu
d
@v
k;
ju
 d

h 
 

v
f/k
d
rk
½ 
,o
a o
”kk
Z t

y
 

l
aj{
k.
k@l

jd
kj
h 
Hk
ou
ksa 
ij
 

o”
kkZ 
t
y
 l

aj{
k.
k 
d
h 

O;
oL
Fkk
 v

kfn
 f
o”
k;
ksa 
ij
 

f’
k{
kk]
 L
ok
LF
; 

,o
a i
apk
;r

h 
jk
t
 f
oH
kkx

 d
s L
Vk
WQ
 d

k 
{k
e
rk
 o
/kZu

 d
jsaA
 

	Û
—
f”k
 f
oH
kkx

 d
e
 i
ku
h 
ok
y
h 

Q
l
y
ksa@f
l
apk
bZ 
d
h 
ub
Z 

rd
uh
d
 v

kfn
 f
o”
k;
ksa 
ij
 

l
w[k
kx
zLr
 {
ks=
 e

sa j
gu
s o
ky
s 

fd
l
ku
ksa 
d
k 
{k
e
rk
 o
/kZu

 
d
jsaA
 

	Û
—
f”k
 f
oH
kkx

@—
f”k
 f
oK

ku
 

d
sUn
z }

kj
k 
fd
l
ku
ksa 
gsr
q 

t
kx
:
d
rk
 g
srq 

l
e
qnk
; 

d
s 

ch
p 

fl
apk
bZ 
d
h 
ub
Z r

d
uh
d
 

d
k 
iz;

ksx
@d
e
 i
ku
h 
ok
y
h 

Q
l
y
ksa 
d
s e

gR
o 
ij
 

t
ku
d
kj
h 
l
acaf
/kr

 v
/;
;u

 
l
ke
xz
h 
d
k 
fo
rj
.k
 f
d
;k
 

t
k;
sA

	Û
Bk
sl
 ,
oa 
rj
y
 

v
if
'k
"V
 i
zca/
ku
 i
j 

Ikz/
kku
] 
iap
k;
r 
l
nL
;]
 

xS
j 
l
jd

kj
h 
l
ax
Bu
ksa 

rF
kk 
Ld

wy
h 
cP
pk
sa d

s 
e
k/;

e
 l

s t
kx
#
d
rk
 

d
k;
Z f
d
;k
 t

k;
sA 

	Û
f’
k{
kk 
fo
Hk
kx
] 
Lo
kL
F;
 

fo
Hk
kx
 r
Fkk
 x

Sj 
l
jd

kj
h 
l
ax
Bu
ksa 
}k
jk
 

ck
<+ 
d
s i
fj
izs{
; 

e
as 

l
qjf
{k
r 
is;

t
y
 d

h 
O;
oL
Fkk
 i
j 
t
kx
:
d
rk
 

d
k;
Z f
d
;k
 t

k;
sA 

	Û
—
f”k
 f
oH
kkx

@—
f”k
 

fo
Kk
u 

d
sUn
z }

kj
k 

fl
apk
bZ 
d
h 
ub
Z 

rd
uh
d
 d

k 
iz;

ksx
@

d
e
 i
ku
h 
ok
y
h 

Q
l
y
ksa 
d
s e

gR
o 
v
kfn
 

fo
”k;

ksa 
ij
 f
d
l
ku
ksa 
d
s 

ch
p 
t
kx
:
d
rk
 

d
k;
Zd
ze
 p
y
k;
k 
t
k;
sA

	Û
y
ksd
 L
ok
LF
; 

v
fH
k;
kaf=
d
h 
fo
Hk
kx
 ¼
ih
,p
bZM
h½ 

}k
jk
 l

rg
h 
t
y
@i
kb
iy

kb
u 

}k
jk
 t

y
ki
wfr
Z 

d
k;
Z ,
oa 
t
y
 l

ad
ze
.k
 i
j 
jk
sd
 d

s f
y
, 

d
k;
Z f
d
;k
 t

k;
sA

	Û
d
wM+s&
d
pj
s d

s l
e
qfp
r 
fu
Lr
kj
.k
 g
srq 

LF
kku
h;
 

ux
j 
fu
d
k;
 o
 i
apk
;r

 d
s l

g;
ksx
 l

s b
l
d
s 

çc
a/ku

 d
h 
O;
oL
Fkk
 d

k;
Z d

jsA

	Û
xz
ke
h.
k 
fo
d
kl
 f
oH
kkx

] 
iap
k;
rh
 j
kt
 f
oH
kkx

@
e
uj
sx
k 
}k
jk
 u

ky
h&
uk
y
k] 
iqf
y
;k
@l
ks[
rk
 f
iV
@ 

d
Ei
ksL
V 
fi
V 
v
kfn
 d

k 
fu
e
kZ.
k 
d
k;
Z d

jsaA

	Û
xz
ke
h.
k 
fo
d
kl
 f
oH
kkx

 }
kj
k 
o”
kkZ 
t
y
 

l
aj{
k.
k@H
ko
uk
sa i
j 
o”
kkZ 
t
y
 l

aj{
k.
k 
d
h 

O;
oL
Fkk
 ,
oa 
fo
d
kl
 d

k;
Z f
d
;k
 t

k;
sA

	Û
iap
k;
rh
 j
kt
 f
oH
kkx

@i
apk
;r

@e
uj
sx
k 
}k
jk
 

rk
y
kc
ksa 
d
k 
iqu

jk
s)
kj
 d

k;
Z f
d
;k
 t

k;
sA 

	Û
—
f”k
 f
oH
kkx

@—
f”k
 f
oK

ku
 d

sUn
z }

kj
k 
fd
l
ku
ksa 

d
s [
ksr
ksa 
e
sa o
”kk
Z t

y
 l

ap;
 d

h 
fo
f/k
;k
sa d

k 
izk
sRl
kg
u 

d
k;
Z f
d
;k
 t

k;
sA

	Û
—
f”k
 f
oH
kkx

@ 
—
f”k
 f
oK

ku
 d

sUn
z }

kj
k 
fl
apk
bZ 

d
h 
ub
Z r

d
uh
d
 d

k 
iz;

ksx
@ 
d
e
 i
ku
h 
ok
y
h 

Q
l
y
ksa 
d
h 
cqo
kb
Z g
srq 

izn
'k
Zu 

¼M
se
ks½ 
fd
;k
 

t
k;
sA

	Û
izn
w"k.
k 
fu
;a=

.k
 c
ksM
Z }

kj
k 
{k
s+=h
; 

d
kj
[k
ku
ksa 

d
s t

y
 i
znw’
k.
k 
ij
 j
ksd
 y

xk
us 

gsr
q v

ko
’;
d
 

d
k;
Z f
d
;k
 t

k;
sA

	Û
xz
ke
h.
k 
fo
d
kl
 

fo
Hk
kx
 }

kj
k 

l
jd

kj
h 
Hk
ou
ksa 
ij
 

o”
kkZ 
t
y
 l

aj{
k.
k 

d
h 
O;
oL
Fkk
 g
srq 

f’
k{
kk]
 L
ok
LF
; 

,o
a 

l
acf
U/
kr
 f
oH
kkx
ksa 
l
s 

l
e
Uo
;u

 ,
oa 

v
uqJ

o.
k 
d
k;
Z 

fd
;k
 t

k;
sA

	Û
izn
w"k.
k 
fu
;a=

.k
 c
ksM
Z 

}k
jk
 {
ks+=
h;
 

d
kj
[k
ku
ksa 
d
s t

y
 

izn
w"k.
k 
ij
 j
ksd
 

y
xk
us 

gsr
q v

uqJ
o.
k 

,o
a f
ux

jk
uh
 n
y
 

d
k 
xB
u 

o 
d
k;
Z 

fd
;k
 t

k;
sA

ft
y
k] 
iz[
k.
M]

xz
ke
 i
apk
;r

 

	Û
izn
w"k.
k 

fu
;a=

.k
 c
ksM
Z 

	Û
m|
ksx
 f
oH
kkx
 

	Û
y
ksd
 L
ok
LF
; 

v
fH
k;
kaf=
d
h 

fo
Hk
kx
 

¼i
h,
pb
ZMh
½ 

	Û
—
f”k
 f
oH
kkx

	Û
—
f”k
 f
oK

ku
 

d
sUn
z

	Û
f’
k{
kk 
fo
Hk
kx

	Û
Lo
kL
F;
 

fo
Hk
kx
 

	Û
xS
j 
l
jd

kj
h 

l
ax
Bu
 

	Û
xz
ke
h.
k 

fo
d
kl
 

fo
Hk
kx

	Û
iap
k;
rh
 j
kt
 

fo
Hk
kx
 

	Û
iap
k;
r@
 

e
uj
sx
k

nh
?kZd

kfy
d
 e

/;
d
kfy

d

v
Yi
d
kfy

d



68 t
y
o
k;

q i
fj

o
r
Zu
 

l
wp

d
k¡d

t
y
] 
l

kQ
& 

l
Q

kb
Z ,

o
a 

Lo
PN

r
k 
l

sDV
j 

ij
 t

y
o
k;

q 
if

jo
r
Zu
 d

s 
iz
Hk
ko

d
k;

Z
fd

z;
kU
o
;
u
 

d
k 
Lr

j 
¼f

t
y
k@
 

iz
[
k.
M@

x
zke

 
ia
p
k;

r
½

ft
Ee

snk
j 

fg
r
Hk
kx

h
l

e
;
&l

he
k

v
Yi

d
kfy

d
 ¼

0&
6 

e
kg

½

e
/;

d
kfy

d
 ¼

1&
2 

o
”kZ½

nh
?k
Zd

kfy
d
 ¼

3&
5 

o
”kZ½

iz
f’

k{
k.
k 
,o

a {
ke

r
ko

/k
Zu

l
e
qnk

;
 L

r
j 

ij
 

t
kx

:
d
r
k 
d
k;

Zd
ze

t
e
hu

h 
Lr

j 
ij

 f
d
z;

kU
o
;
u

v
fH
kl

j.
k 
,o

a t
qM+k

o

xf
e
Z;k
sa e

sa 
gS.
Mi
Ei
 d

s l
w[k
 

t
ku
s l

s i
s;t

y
 

d
h 
l
e
L;
k 
% 

e
ku
l
wu 

d
s 

nk
Sjk
u 

y
xk
rk
j 

‘k
q”d
 f
nu
ksa 
d
h 

l
a[;

k 
e
sa o
`f)
 

v
kSj
 r
ki
e
ku
 e

sa 
Hk
h 
fu
jU
rj
 g
ks 

jg
h 
o`f
)
 d

s 
d
kj
.k
 H
kwfe

xr
 

t
y
Lr
j 
uh
ps 

py
k 
t
kr
k 
gSA
 

v
kSj
 y

ksx
ksa 
d
h 

fu
Hk
Zjr
k 
Hk
h 

Hk
wfe
xr

 t
y
 i
j 

v
f/k
d
 g
ks 
t
kr
h 

gSA
 x

e
Ê 
d
s 

e
kSl
e
 e

sa 
is;

t
y
 d

h 
l
e
L;
k 
e
q[;

 
:
i 
l
s v

R;
fèk
d
 

Hk
wt
y
 n
ksg
u 

,o
a 

o”
kkZ 
u 

gk
sus 

d
s 

d
kj
.k
 g
ksr
h 
gSA
 

	Û
—
f”k
 f
oH
kkx

@ 
fl
apk
bZ 
fo
Hk
kx
 

}k
jk
 f
d
l
ku
ksa 
d
ks 
t
ku
d
kj
h 

nsu
s g
srq 

O;
ol

kf;
d
 [
ksr
h 
e
sa 

fl
apk
bZ 
e
sa i
ku
h 
mi
;k
sx
 g
srq 

fu
;e

 f
u/
kkZj
.k
 ,
oa 

ij
Ei
jk
xr

 [
ksr
h 
d
k 
e
gR
o 

l
acaf
/kr

 v
/;
;u

 l
ke
xz
h 
d
k 

fo
rj
.k
 d

jk
uk
 i
ks”k
.k
 f
d
;k
 

t
k;
sA&
 

	Û
—
f”k
 f
oH
kkx

@—
f”k
 

fo
Kk
u 

d
sUn
z }

kj
k 

l
e
qnk
;@
fd
l
ku
ksa 
d
s 

ch
p 
t
y
 l

aj{
k.
k] 

e
sM+c
Un
h] 
o”
kkZ 
t
y
 

l
aj{
k.
k 
gsr
q t

kx
:
d
rk
 

v
fH
k;
ku
 p
y
k;
k 
t
k;
sA 

	Û
y
ksd
 L
ok
LF
; 

v
fH
k;
kaf=
d
h 
fo
Hk
kx
 

¼i
h,
pb
ZMh
½ 
}k
jk
 t

y
 

l
aj{
k.
k 
ij
 t

u 
t
kx
#
d
rk
 v

fH
k;
ku
 

py
k;
k 
t
k;
sA 

	Û
iap
k;
rh
 j
kt
 f
oH
kkx

@
iap
k;
r@
 i
h,
pb
ZMh
  

}k
jk
 t

y
 l

aj{
k.
k 
ij
 

t
u 

t
kx
:
d
rk
 

d
k;
Zd
ze
 d

jk
;k
 t

k;
sA

	Û
iap
k;
rh
 j
kt
 f
oH
kkx

@i
apk
;r

@ 
e
uj
sx
k 
}k
jk
 

rk
y
kc
ksa 
d
k 
iqu

jk
s)
kj
 ,
oa 
t
y
 l

zksr
ks 
d
h 

l
kQ
&l

Q
kb
Z d

k 
d
k;
Z d

jk
;k
 t

k;
sA

	Û
—
f”k
 f
oH
kkx

@—
f”k
 f
oK

ku
 d

sUn
z }

kj
k 
fl
apk
bZ 

d
h 
ub
Z r

d
uh
d
 d

k 
iz;

ksx
@ 
d
e
 i
ku
h 
ok
y
h 

Q
l
y
ksa 
d
h 
cqo
kb
Z g
srq 

izn
'k
Zu 

¼M
se
ks½ 
d
jk
;k
 

t
k;
sA

	Û
iz/
kku
@i
apk
;r

 }
kj
k 
e
wfr
Z f
ol

t
Zu 

d
s f
y
, 

oSd
fY
id

 O
;o

LF
kk 
d
jk
;k
 t

k;
sA 
bl

 g
srq 

e
wfr
Z 

fo
l
t
Zu 

LF
ky
 d

k 
fu
/kk
Zj.
k 
,o
a l

e
qnk
; 

e
sa 

bl
d
k 
izp
kj
&i
zl
kj
 d

jk
;k
 t

k;
sA 

	Û
rk
y
kc
 l

kQ
&l

Q
kb
Z g
srq 

d
wM+s&
d
pj
s d

s 
l
e
qfp
r 
fu
Lr
kj
.k
 g
srq 

jk
t
Lo
 o
 i
apk
;r

 d
s 

l
g;
ksx
 l

s b
l
d
s ç
ca/
ku
 d

h 
O;
oL
Fkk
 d

h 
t
k;
sA 

	Û
iap
k;
r 
}k
jk
 r
ky
kc
ksa 
d
s v

fr
d
ze
.k
 d

ks 
jk
sd
us 

gsr
q f
ux

jk
uh
 d

k;
Z i
ks”k
.k
 f
d
;k
 t

k;
sA

	Û
xz
ke
h.
k 
fo
d
kl
 f
oH
kkx

 }
kj
k 
iz/
kku
e
a=h
 b
afn
jk
 

v
ko
kl
 ;

kst
uk
 v

arx
Zr 

rk
y
kc
 i
j 
cl

s 
¼v
fr
d
ze
.k
½ 
ok
y
s x

jh
c 
y
ksx
ksa 
d
s f
y
, 
v
ko
kl
 

d
h 
oSd

fY
id

 O
;o

LF
kk 
d
h 
t
k;
sA

	Û
y
ksd
 L
ok
LF
; 

v
fH
k;
kaf=
d
h 
fo
Hk
kx
 

¼i
h,
pb
ZMh
½ 
}k
jk
 

Ld
wy
ksa 
e
sa u

y
&t

y
 

;k
st
uk
 f
Ø
;k
”kh
y
rk
 

gsr
q f
u;

fe
r 

v
uqJ

o.
k 
o 
d
k;
Z 

fd
;k
 t

k;
sA

	Û
—
f”k
 f
oH
kkx
 @
 

fl
apk
bZ 
fo
Hk
kx
 }

kj
k 

O;
ol

kf;
d
 [
ksr
h 
e
sa 

fl
apk
bZ 
e
sa i
ku
h 

mi
;k
sx
 g
srq 

fu
;e

 
fu
/kk
Zj.
k 
gsr
q 

v
uqJ

o.
k 
d
k;
Z 

fd
;k
 t

k;
sA

ft
y
k] 
iz[
k.
M]

xz
ke
 i
apk
;r

 

	Û
jk
t
Lo
 

fo
Hk
kx

	Û
fl
apk
bZ 

fo
Hk
kx

	Û
—
f”k
 f
oH
kkx

	Û
xS
j 
l
jd

kj
h 

l
ax
Bu
 

	Û
—
f”k
 f
oK

ku
 

d
sUn
z

	Û
y
ksd
 L
ok
LF
; 

v
fH
k;
kaf=
d
h 

fo
Hk
kx
 

¼i
h,
pb
ZMh
½ 

	Û
xz
ke
h.
k 
d
k;
Z 

fo
Hk
kx

v
Yi
d
kfy

d
 e

/;
d
kfy

d
 



69t
y
o
k;

q i
fj

o
r
Zu
 

l
wp

d
k¡d

t
y
] 
l

kQ
& 

l
Q

kb
Z ,

o
a 

Lo
PN

r
k 
l

sDV
j 

ij
 t

y
o
k;

q 
if

jo
r
Zu
 d

s 
iz
Hk
ko

d
k;

Z
fd

z;
kU
o
;
u
 

d
k 
Lr

j 
¼f

t
y
k@
 

iz
[
k.
M@

x
zke

 
ia
p
k;

r
½

ft
Ee

snk
j 

fg
r
Hk
kx

h
l

e
;
&l

he
k

v
Yi

d
kfy

d
 ¼

0&
6 

e
kg

½

e
/;

d
kfy

d
 ¼

1&
2 

o
”kZ½

nh
?k
Zd

kfy
d
 ¼

3&
5 

o
”kZ½

iz
f’

k{
k.
k 
,o

a {
ke

r
ko

/k
Zu

l
e
qnk

;
 L

r
j 

ij
 

t
kx

:
d
r
k 
d
k;

Zd
ze

t
e
hu

h 
Lr

j 
ij

 f
d
z;

kU
o
;
u

v
fH
kl

j.
k 
,o

a t
qM+k

o

ck
<+@
t
y
 t

e
ko
 

d
s l

e
; 

'k
kSPk
ky
; 

d
h 

l
e
L;
k@[
kqy
s e

sa 
'k
kSp
 %
 c
k<
+ ,
oa 

t
y
&t

e
ko
 d

h 
fL
Fkf
r 
e
sa 

'k
kSp
ky
; 

d
h 

fØ
;k
'k
hy
rk
 

izH
kkf
or
 g
ksu
s l

s 
y
ksx
 '
kkSp
ky
; 

iz;
ksx
 u

gh
a d

j 
ik
rs 

gSaA
 y

ksx
 

[k
qy
s e

sa '
kkSp
 

d
ju
s d

ks 
ck
/;
 

gk
srs 

gSaA
 

	Û
ck
<+ 
,o
a t

y
&t

e
ko
 d

s 
nk
Sjk
u 

'k
kSp
ky
; 

fØ
;k
'k
hy
rk
 

e
sa v

ku
s o
ky
s r

d
uh
d
h 
 

ck
/kk
a, 
,o
a m
ud

k 
fu
jk
d
j.
k 

fo
”k;

 i
j 
y
ksd
 L
ok
LF
; 

v
fH
k;
kaf=
d
h 
fo
Hk
kx
 

¼i
h,
pb
ZMh
½ 
,o
a v

ki
nk
  

izc
a/ku

 i
zkf/
kd
j.
k 
d
s  

v
f/k
d
kfj
;k
sa@d
e
Zpk
fj
;k
sa d

k 
izf
’k
{k
.k
 d

jsaA
 

	Û
ck
<+ 
,o
a t

y
&t

e
ko
 d

s 
nk
Sjk
u 

'k
kSp
ky
; 

fØ
;k
'k
hy
rk
 

,o
a r

d
uh
d
 l

acaf
/kr

 
t
ku
d
kj
h 
nsu
s g
srq 

'k
kSp
ky
; 

fe
L=
h 
,o
a x

zke
 i
apk
;r

  
v
f/k
d
kfj
;k
sa o
 d

e
Zpk
fj
;k
sa d

k 
izf
’k
{k
.k
 d

jsaA
 

	Û
'k
kSp
ky
; 

e
gR
o 
ij
 O
;o

gk
j 

if
jo
rZu

 ,
oa 
l
apk
j 
ch
l
hl
h 

d
s t

fj
,]
 y

ksx
ksa 
d
s K

ku
] 

–f
”V
d
ks.
k] 
fo
’o
kl
 v

kSj
 

e
ku
naM
ksa 
e
sa c
ny

ko
 y

ku
s g
srq 

xS
j 
l
jd

kj
h 
l
ax
Bu
ksa 
rF
kk 

l
wpu

k 
,o
a t

ul
Ei
d
Z f
oH
kkx

 
d
k 
{k
e
rk
o/
kZu
 d

jsaA

	Û
m|
ksx
 f
oH
kkx

 }
kj
k 
v
ki
nk
@

LF
kku
h;
 j
kst
xk
j 
,o
a f
cg
kj
 

m|
e
h 
;k
st
uk
 d

h 
t
ku
d
kj
h 

l
acaf
/kr

 v
/;
;u

 l
ke
xz
h 
d
k 

fo
rj
.k
 d

jk
;k
 t

k;
sA 

	Û
xS
j 
l
jd

kj
h 
l
ax
Bu
] 

f’
k{
kk 
fo
Hk
kx
 v

kSj
 

l
wpu

k 
,o
a t

ul
Ei
d
Z 

fo
Hk
kx
 }

kj
k 
l
ke
kft

d
 

d
qjh
fr
;k
sa &
 t

y
 

l
zad
e
.k
 ,
oa 
l
acaf
èkr

 
ch
e
kfj
;k
sa i
j 
t
u 

t
kx
:
d
rk
 v

fH
k;
ku
 

py
k;
k 
t
k;
sA 

	Û
iap
k;
r]
 x

Sj 
l
jd

kj
h 

l
ax
Bu
 ,
oa 
Lo
kL
F;
 

fo
Hk
kx
 }

kj
k 
ck
<+ 
e
sa 

'k
kSp
ky
; 

iz;
ksx
 ,
oa 

Lo
kL
F;
 f
o”
k;
 i
j 

l
ke
kft

d
 O
;o

gk
j 

if
jo
rZu

 g
srq 

t
kx
:
d
rk
 d

k;
Z 

d
jk
;k
 t

k;
sA 

	Û
l
wpu

k 
,o
a t

ul
Ei
d
Z 

fo
Hk
kx
] 
iap
k;
r]
 

e
uj
sx
k] 
ih
,p
bZM
h 
 

}k
jk
 t

y
 f
ud

kl
 ,
oa 

l
kQ
&l

Q
kb
Z i
j 
xk
¡o 

e
sa u

kV
d
] 
uqD
d
M+ 

uk
Vd

 t
Sl
s O
;o

gk
j 

if
jo
rZu

 d
k;
ZØ
e
 

v
k;
ksft

r 
d
jk
;s 

t
k;
saA

	Û
iap
k;
r 
,o
a e

uj
sx
k 
}k
jk
 c
k<
+ d

s l
e
; 

e
sa 

iz;
ksx
 Å

¡ps 
LF
kku
 i
j@
'k
j.
kL
Fky

h 
ij
 

l
ke
qnk
f;
d
 '
kkSp
ky
; 

d
k 
fu
e
kZ.
k 
d
jk
;k
 

t
k;
sA

	Û
ck
<+ 
izH
kkf
or
 {
ks=
 e

sa i
apk
;r

] 
e
uj
sx
k 
,o
a 

ih
,p
bZM
h 
}k
jk
 t

y
 f
ud

kl
 d

h 
O;
oL
Fkk
 ,
oa 

:
d
s g
q, 
ik
uh
 d

ks 
'k
ksf/
kr
 d

ju
s d

k 
d
k;
Z 

d
jk
;k
 t

k;
sA

	Û
xz
ke
h.
k 
fo
d
kl
 f
oH
kkx

 }
kj
k 
iqf
y
;k
] 
t
y
Hk
j.
k 

l
ks[
rk
] 
'k
kSp
ky
; 

l
ks[
rk
 v

kfn
 d

k 
fu
e
kZ.
k 

v
kSj
 j
[k
&j
[k
ko
 d

k;
Z d

jk
;k
 t

k;
sA

	Û
'k
kSp
ky
; 

fe
L=
h] 

iap
k;
r@
e
uj
sx
k 
,o
a 

xz
ke
 i
apk
;r

 
d
e
Zpk
fj
;k
sa d

k 
ck
<+ 

,o
a t

y
& 
t
e
ko
 d

s 
nk
Sjk
u 

'k
kSp
ky
; 

fØ
;k
'k
hy
rk
 ,
oa 

rd
uh
d
 l

acaf
/kr

 
t
ku
d
kj
h 
ij
 

izf
’k
{k
.k
 g
srq 

fc
gk
j 

jk
T;
 v

ki
nk
 i
zca/
ku
 

izk
f/k
d
j.
k 
,o
a 

ih
,p
bZM
h 
}k
jk
 

l
e
Uo
;u

 ,
oa 

v
uqJ

o.
k 
d
k;
Z 

fd
;k
 t

k;
sA

	Û
ih
,p
bZM
h] 
,o
a 

Lo
kL
F;
 f
oH
kkx
 }

kj
k 

l
e
Uo
;u

 d
j 

iap
k;
rh
 j
kt
 f
oH
kkx
 

@i
z/kk
uk
sa d

ks 
xz
ke
 

Q
.M
 d

ks 
Lo
PN
rk
 

d
k;
Z e

sa y
xk
us 

,o
a 

Lo
PN
rk
 l

fe
fr
 d

ks 
fd
z;k
'k
hy
 d

ju
s g
srq 

v
uqJ

o.
k 
fd
;k
 

t
k;
sA 

ft
y
k] 
iz[
k.
M]

xz
ke
 i
apk
;r

 

	Û
y
ksd
 L
ok
LF
; 

v
fH
k;
kaf=
d
h 

fo
Hk
kx
 

¼i
h,
pb
ZMh
½ 

	Û
—
f”k
 f
oH
kkx

	Û
—
f”k
 f
oK

ku
 

d
sUn
z

	Û
f’
k{
kk 
fo
Hk
kx

	Û
fo
|k
y
; 

 
izc
a/ku

 
l
fe
fr

	Û
Lo
kL
F;
 

fo
Hk
kx
 

	Û
xS
j 
l
jd

kj
h 

l
ax
Bu
 

	Û
xz
ke
h.
k 

fo
d
kl
 

fo
Hk
kx

	Û
iap
k;
rh
 j
kt
 

fo
Hk
kx

	Û
iap
k;
r@
 

e
uj
sx
k

nh
?kZd

kfy
d
 v

Yi
d
kfy

d
 

e
/;
d
kfy

d



70 t
y
o
k;

q i
fj

o
r
Zu
 

l
wp

d
k¡d

t
y
] 
l

kQ
& 

l
Q

kb
Z ,

o
a 

Lo
PN

r
k 
l

sDV
j 

ij
 t

y
o
k;

q 
if

jo
r
Zu
 d

s 
iz
Hk
ko

d
k;

Z
fd

z;
kU
o
;
u
 

d
k 
Lr

j 
¼f

t
y
k@
 

iz
[
k.
M@

x
zke

 
ia
p
k;

r
½

ft
Ee

snk
j 

fg
r
Hk
kx

h
l

e
;
&l

he
k

v
Yi

d
kfy

d
 ¼

0&
6 

e
kg

½

e
/;

d
kfy

d
 ¼

1&
2 

o
”kZ½

nh
?k
Zd

kfy
d
 ¼

3&
5 

o
”kZ½

iz
f’

k{
k.
k 
,o

a {
ke

r
ko

/k
Zu

l
e
qnk

;
 L

r
j 

ij
 

t
kx

:
d
r
k 
d
k;

Zd
ze

t
e
hu

h 
Lr

j 
ij

 f
d
z;

kU
o
;
u

v
fH
kl

j.
k 
,o

a t
qM+k

o

ck
<+@
t
y
&t

e
ko
 

d
s d

kj
.k
 

fo
LF
kki
u 

l
s 

l
kQ
&l

Q
kb
Z d

h 
l
e
L;
k 
% 
LF
kku
ksa 

d
h 
d
e
h 
,o
a 

'k
j.
k 
LF
ky
ksa 
ij
 

l
Q
kb
Z l

acaf
/kr

 
l
qfo
/kk
v
ksa 
d
h 

d
e
h 
d
s d

kj
.k
 

y
ksx
ksa 
d
ks 
ck
<+ 

d
s n
kSj
ku
 l

e
L;
k 

v
kr
h 
gSA
 

	Û
xz
ke
 i
apk
;r

 f
od

kl
 ;

kst
uk
 

¼t
hi
hM
hi
h½ 
e
sa Å

¡ps 
LF
kku
 d

h 
ig
pk
u 

,o
a '
kj
.k
LF
ky
h 

fu
e
kZ.
k 
d
k;
Z] 
ig
q¡p 

e
kx
Z d

k 
fu
e
kZ.
k 
bl

d
s l

kFk
 g
h 
e
os”
kh 

LF
ky
 f
ue

kZ.
k 
v
kfn
 i
j 

iap
k;
rh
 j
kt
 f
oH
kkx

 ,
oa 

xz
ke
h.
k 
d
k;
Z f
oH
kkx

 d
s  

v
f/k
d
kfj
;k
sa ,

oa 
d
e
Zpk
fj
;k
sa 

d
k 
izf
’k
{k
.k
 f
d
;k
 t

k;
sA 

	Û
iap
k;
r]
 t

ul
Ei
d
Z 

,o
a l

wpu
k 
fo
Hk
kx
 v

kSj
 

xS
j 
l
jd

kj
h 
l
ax
Bu
ksa 

}k
jk
 l

qjf
{k
r 
is;

t
y
 

& 
t
y
'k
ks/k
u 

fo
”k;

 i
j 

t
kx
:
d
rk
 d

k 
d
k;
Zd
ze
 p
y
k;
k 
t
k;
sA

	Û
iap
k;
r]
 t

ul
Ei
d
Z 

,o
a l

wpu
k 
fo
Hk
kx
 v

kSj
 

xS
j 
l
jd

kj
h 
l
ax
Bu
ksa 

}k
jk
 c
k<
+ ,
oa 
t
y
& 

t
e
ko
 d

s n
kSj
ku
 

l
qjf
{k
r 
'k
j.
kL
Fky

ksa 
d
h 

t
ku
d
kj
h 
,o
a 

l
kQ
&l

Q
kb
Z f
o”
k;
 i
j 

t
kx
:
d
rk
 v

fH
k;
ku
 

py
k;
k 
t
k;
sA

	Û
xz
ke
 i
apk
;r

 f
od

kl
 ;

kst
uk
 d

s f
ue

kZ.
k 
d
s 

nk
Sjk
u 

Å
¡ps 

LF
kku
 d

h 
ig
pk
u 

,o
a '
kj
.k
LF
ky
h 

fu
e
kZ.
k 
d
k;
Z] 
ig
q¡p 

e
kx
Z d

k 
fu
e
kZ.
k 
bl

d
s 

l
kFk
 g
h 
e
os'
kh 
LF
ky
 f
ue

kZ.
k 
d
jk
;k
 t

k;
sA

	Û
t
y
 f
ud

kl
h 
d
h 
O;
oL
Fkk
 g
srq 

uk
y
k 
,o
a 

iqf
y
;k
 f
ue

kZ.
k 
,o
a l

kQ
&l

Q
kb
Z g
srq 

LF
kku
h;
 

l
e
qnk
;]
 l

acaf
/kr

 f
ud

k;
 o
 i
apk
;r

 d
s 

l
g;
ksx
 l

s b
l
d
s ç
ca/
ku
 ,
oa 
O;
oL
Fkk
 d

s 
d
k;
ksaZ 
d
ks 
t
hi
hM
hi
h 
e
sa ‘
kkf
e
y
 f
d
;k
 t

k;
sA 
 

	Û
ck
< 
,o
a t

y
&t

e
ko
 d

s l
e
; 

v
ki
nk
 f
oH
kkx

 
}k
jk
 '
kj
.k
LF
ky
ksa 
ij
 f
y
ax
ok
j 
oSd

fY
id

 
'k
kSp
ky
;k
sa d

h 
O;
oL
Fkk
 d

h 
t
k;
sA

	Û
ck
< 
,o
a t

y
&t

e
ko
 d

s l
e
; 

v
ki
nk
 f
oH
kkx

 
}k
jk
 '
kj
.k
LF
ky
ksa 
d
s v

kl
&i
kl
 e

osf
'k
;k
sa j
[k
us 

gsr
q L
Fkk
uk
sa d

ks 
fp
fUg
r 
d
j 
mu
d
h 
O;
oL
Fkk
 

d
h 
t
k;
sA 

	Û
ih
,p
bZM
h] 
Lo
kL
F;
 f
oH
kkx

 ,
oa 
iap
k;
r 
}k
jk
 

l
e
qnk
; 

d
s f
y
, 
ik
uh
] 
l
kQ
&l

Q
kb
Z ,
oa 

l
Sfu
Vj
h 
iSM
 d

h 
O;
oL
Fkk
 ,
oa 
fo
rj
.k
 d

k;
Z 

ik
s”k.
k 
d
jk
;k
 t

k;
sA 

	Û
xz
ke
 i
apk
;r

 
fo
d
kl
 ;

kst
uk
 

v
arx

Zr 
'k
j.
kL
Fky

] 
e
os'
kh 
LF
ky
] 
iD
d
h 

l
M+d

 f
ue

kZ.
k@i
qfy
;k
 

fu
e
kZ.
k@m
Pp
hd
j.
k 

d
k;
Z g
srq 

iap
k;
r 

jk
t
 l

aLF
kku
 }

kj
k 

xz
ke
h.
k 
d
k;
Z 

fo
Hk
kx
] 
fc
gk
j 
l
s 

l
e
Uo
;u

 L
Fkk
fi
r 

d
j 
v
uqJ

o.
k 
,o
a 

fu
xj
ku
h 
d
k;
Z f
d
;k
 

t
k;
sA

	Û
iap
k;
r 
}k
jk
 y

ksd
 

Lo
kL
F;
 v

fH
k;
kaf=
d
h 

fo
Hk
kx
 ¼
ih
,p
bZM
h½ 

l
s l

e
Uo
;u

 d
j 

v
ki
nk
 d

s l
e
; 

‘k
q)
 t

y
 d

s V
Sad
j 

d
s f
y
, 
v
uqJ

o.
k 

fd
;k
 t

k;
s o
 

l
sfu
Vj
h 
iSM
 g
srq 

Lo
kL
F;
 f
oH
kkx
 l

s 
l
e
Uo
; 

LF
kkf
ir
 

fd
;k
 t

k;
sA

ft
y
k] 
iz[
k.
M]

xz
ke
 i
apk
;r

 

	Û
ou
 f
oH
kkx

	Û
f’
k{
kk 
fo
Hk
kx
]

	Û
iap
k;
rh
 j
kt
 

fo
Hk
kx
]

	Û
iap
k;
r 
jk
t
 

l
aLF
kku

	Û
y
ksd
 L
ok
LF
; 

v
fH
k;
kaf=
d
h 

fo
Hk
kx
 

¼i
h,
pb
ZMh
½ 

	Û
e
uj
sx
k]

	Û
xz
ke
h.
k 
d
k;
Z 

fo
Hk
kx

nh
?kZd

kfy
d
  
  
  
  
 

e
/;
d
kfy

d
 v

Yi
d
kfy

d



71



72


