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ABSTRACT

In this study a community based vulnerability assessment of socio environmental impacts
of climate change on Paghman district of Kabul province in Afghanistan was carried out.
The analyses and measurements obtained from the assessment of land covers indicate
about 800 ha increase in residential area in the district, although the district had 80 ha
residential area in 1993. The climatic variability analysis of the district indicates negative
change or decrease in precipitation, which is “- 0.1806 mm”, and positive change or
increase in temperature, which is “0.0183 °C”, changes in the climatic conditions of the
district, as a result decline in snowfall and a little rise in temperature have been observed,
in the meantime, climatic variability shows alterations in precipitation pattern, as in
previous years the district usually received precipitation especially snowfall in late
December and January months, but now it has been shifted to late January and February
months, moreover, snowfall has been declined in last four years, which caused various
negative social, environmental and economic impacts to the wellbeing of the district
residents especially to farmers. Whereas, UNDP future climatic models and projection
for Afghanistan, predicts nearly 1.4 °C raise in temperature and little or no decrease in
rainfall up to 2030, specifically, AIB and A2 climate change projection scenarios project
decrease in precipitation and increase in temperature, while Bl climate change projection
scenarios projects increase in precipitation and very little change in temperature, actually
these figures are only for the time series of 2030, although the overall climatic projection
(till 2099) represents about 2 to 6 “C raise in temperature, as well as a decline of 10 to 40
mm in precipitation is forecasted, along with rainless situations in southern parts of the
country. The overall results show that both, residents and natural systems of the district
have been affected due to recent climate changes, additionally, the water and agriculture
sectors in the district have been affected from recent climatic variability experienced in
the area, in the meantime these sectors are at high risk and the most vulnerable to climate
change. It is concluded that climate variability, change and its induced impacts have
drastically affecting the environmental, social and economic well-being of local

communities in the district.



TABLE OF CONTENTS

ACKNOWLEDGEMENTS ...ttt s e ssesesmas s sme s s b s s ra s et s sa e ar e vans e a8 sy pemeen s hrbes e banians I
ABSETRACT ... cee ettt s ara s e e e are s e Ee e oA cesad s E RS H oS He A b sS4 S bR e b e imE S b P4 e At s em et e m R AR nE e E s |
TABLE OF CONTENTS ...t crirtee e rems et ssts st satsesss s sasss s amsresd s 40k o000 10 s8 4 saa 10 s 0 s00 00 sana b g w13 28 g s e sininnobaon I
LIST OF TABLES ...oocii ittt it st ressersss s ssse et nemesat s shitsd it e rab e sb s haab e s0 s bk ob s shesms sambes s s enbaenda1dHabeba s se ke e pn e e s s v
LIST OF FIGURES ...irocv oottt niitsis st et st sness s s et s e s shes e nana et 1aa s e b sas s sman 000 s 100310 an e s e 2 agsnp s sens v
LIST OF ABBREVIATIONS .....ooreirrtrrir et saiis ettt ot st smossst ossnssnss s sasssasnsbsss asesssbessnsssassssnsnssas Vi
L. INTRODUCGTTION ....cotitiieieetereieestests sraesssseameesemesmesaetaamtaratasse shabesssiatsrs shesassass s ssanenss sossmsssesnsssnesbisnisns 1
LI T 11 4T 1T 1 P NPT PP PRI 2
1.2 Climate Change VUINETabIlitY ....covioiiiicerie st s s s e s 3
1.3 The Conceptual Framework for Assessing Vulnerability in this Research ......cocovviiiicicnnnnne, 6
1.4 Climatic Regions of AfEhaniStan ..o s sy 8
1.5 Historical Trends and Vulnerabilities of Climate Change in Afghanistan........ccorveiieienei, 10
1.6 PIODIEM STAIEIMENL 1.evvveveeveemreie et sesr s sesessesbassese st st sansesa i snars s sns s nsa e s e e sesteseatastetran s nr s annses 14
1.7 Significance of the SdY ....ccov i 15
1.8 EXPected ResulIS. .ottt s et st s b sa s e s e it 16
1.9 Objectives of the SIAY ..ovvvvriniveniimeeere e e sreesaees 17
2, LTERATURE REVIEW......ooiiiiiireieeiineinsesns e e s e see s sisb st st sbissas s sh s s sesb e s s smn st se s 18
2T INEEOQUCHION .« ettt et et e et e 18
2,2 ClMALE CRANEE ...cve ittt e b e bbb AR e b 19
2.3 Rational Evidence Shows Climate Change is Happening. ..o 19
2.4 Human Contribution to Climate Change.........c.iervrmeemirmimmaniennientis st s st e 20
2.5 Uncertainties about Future Climate Changes......co.oociiiiiiii s 21
2.6 Worldwide Climate Change IMPACES - .ceeviieriereicne et ieeioss s ree s s s st st s as s sessest sonsons 21
Impacts on Agriculture and Food .............ocovoriviiiciieiiiciniirrnceersrre s ssessaresnae s 22
Impacts on Water Supply and QUAIHY........c.ocrvvveerecvrerir et e 23
Impacts on Human Health ..ot sran s s ns s s e rans e ran b s e s iarsns 24
TMPACIS 0N SREILET ..o ettt et s et e eeaa e e gene e e ennen e sennan 25
IMPacts 0N AJTICH . ..o e s 26



TMPACIS OF ASIE ..ottt s ses e sun s b e b e e b e n e e n e e £ an e £ ema e 27

Impacts on Australia and New Zealand ... e 28
IMPacts 0N EBIOPE ..............ooooi ettt ettt e e e e b 28
Impacts on Central and South AmEriCa. ... e s 29
Impacts o North AREPICa..................ccoooiiimiiminccc i et s e 30
Intpacts on POIAr REGIONS ............cooceinveiiiieir ittt e e e e 30
Impacts on Small ISIARdS ... bt s e e 31
2.7 Climate Change in AfBhHARISIAN «.co.ocoviviiiee i e et e snascnercorennrenes 32
2.8 Climate Change Vulnerability ..o et e e 33
3. RESEARCH METHODS ...ttt et s srere st sttt s et et ans e st o bnen st nesnsenes 36
3.1 SHUAY ATCA .oiiiiiiiiitiiiie it emre et sr s as s e e s e b b re 1t sR e 2 e et RS brbn 1 aE e e et e eae s nrenr e 36
3.2 Data COUETHION .. vocvvioicciiriariitvssriseste e i st sse s a1 s sresaes s eresssssss b asss s R s st eass s ansans e s s assansarsanesesresens 40
3.3 Analysis of Current Climate COndition ....covviiriirieer e e srerereasisne s vras s vessesees 42
3.4 Analysis of Future Climate Condition ... v et seni e s e 42
4. RESULTS AND DISCUSSION .ottt stscaresconsasranssass sessessessasersssssass sessssssesesssensss sssssaens 43
4.1 Current Climatic Condition of PAghman DISIIIC. ..ccu.eeiv e niniinee oo s s b sreses sraeasis s st sasasrasees 43

4.1.1. Climatic Variability of Paghman District from 2006 to 2015........ccocciimmririenererncrineenen. 43

4.1.2. Precipitation and TeIIPETATUTE ......covriveerimeereecnitremessssstssssrsseemese s seeasessatesssssbesesassssessessssnens 44
4.2 Changes in Land use a comparison of 1993, 2010 and 2015 Land COVErS .....eivvverireeeeeeercirinirenns 50
4.3 Current Adaptive Capacity of Paghman District to Climate Variability .....ocoooovoniciin e 54
4.3.1. Environment and Natiral Resource of Paghman DHSEEICE ......ccveieeieimieeerereninrseeeeeeee e eeesernns 54
4.3.2. Socio-Economic Condition of Local COMMURITIES ....ccocuierinnnrmerrimere e seensersranens 54
4.3.3. Contribution of Local COMMUINITIES .........cvceirrersrierinrrrinrre st s e eebessass vssas s asssssesemsssessens 55
4.3.4 Ongoing Climate Change Adaptation Measures in Paghman District ..........ccooomvrerenenirninrn e 55
4.4 Future Climate Change COndition . ... ierrenerirvee et vess s ists st s s ssesse s asssns st 57
4.4.1. Future Climate Change ProjECtIONS ......coceviivinereinsee st nrisssisssnrssesessessesessesessisissssatorssesssees 57
4.5 Future Adaptive Capacity of Paghman District to Climate Variability and Change ......c...ccococevcivionie 62
4.5.1 Institutional and GOVEINATICE PLOCESSES. ...oucvvuirrrerereriereceeriaereesessetrsensbisssss et e sremessseseestbasasis 62
4.5.2 Long term Contribution of Local CommMUNILIES......vcvvremirimreiis e saesee vt s s sresrssneranees 62

4.5.3 Effectiveness of Ongoing Climate Change Adaptation and Mitigation Mcasures against Future
Climate Variability and CRADEE.........ciirriv et itrceninrerarc e sttt sas st s sr e 63

4.6 Socio-environmental Impacts Resulted from Climate Variability in Paghman District ..........co........... 64



6. ] W ALET SO O i i vitieiceiervirieesssitasastes st reeorabbsiabtssbnesr sresaerat i s sbsabnsesentnsoatateesbb barsbnteeintasenre essrnsersnsrars 65

4.6.2 ARTICUILUDE SOOI ..veteeeeirisieiercererieterearermeraseessssers s ee s e st e s rerad b s e s em e od s aE et emts 67
E T S T 1L o 1= O oSO OSSOSO 68
4.,6.4 RANGEIANA SECLOT c..ovviviriiicecierirta sttt s s st ee bbb s e s 69
A,6.5 HEAltH SOOI veeiemirriee ettt et errne s ee e eerere e veeee e bt e e B LR AR AR T4 e em e SRR 70
46,6 LIVEIROOM . oottt i reen i b e e e e 71
4.7 Recommended Climate Change Adaptation MeasWes....c.ovvovvriinnenn i s e s 73

4.7.1 Water Resource Management and Ground water recharge through Check Dams Construction74

4.7.2 Rehabilitation and Construction of Irrigation Canals ........ccoieveniice s 75
4.7.3 Adjusting Agricultural Activities to seasonal Variations.......coouvmimreerininsnisnnnnse s e 76
4.8 Recommended Climate Change Mitigation MEasures ... c...ccoiiaimmmiiinese s 77
4.8.1 Enhancing Carbon Sinks and Reducing Temperature Rise through Afforestation...........covrn. 77
4.8.2 Use of Sustainable Biomass Energy Systems and Renewable Sources of Energy ......ccvovivvnee. 78
4.9 Observations and Knowledge of Villagers about Climate Change...........ccouiciicnininienniei, 79
5. CONCLUSION AND RECOMMENDATIONS .....oooivimtiiinieenerss i sesnsssorsms s ssssssssnanesns 81
5.1 CONCIUSION 11vvitimis et s et bbb e L b bbb e e e b b bRt S emnae s sns e 81
5.2 RECOMMENAALIONS .01 vcevtivrearrrtreeseeeersees seeessaees emee s teseereranssbeeeb 4 a4 a4 hsemes sesensredhbabsap e T resseesbs b raann rar 82
REFERENCES .....ciiiitttmmmire o iiaiiesiaisis esance s breais st sssss e b bbb s ame s 48t bbb b m bt s b b b ss e b b 85
ANNEXES ...t raeversrteremrsistansanessesesssesas s saess eseasssssstaetssissbese s et shastost assssasss s sessatiasais sastosssabsistssstssossrinsenes 3

ll|Page



LIST OF TABLES

Table-1:- Vulnerability status of Sectors vulnerable to climate change induced factors. 72
Table-2:- Precipitation and temperature data of Paghman district from 2006 to 2015 a

Table-3:- Vulnerability survey form

Table-4:- Paghman district Land Cover data, 1993

Table-5:- Paghman district Land Cover data, 2010

Table-6:- Paghman district Land Cover data, 2015

Table-7:- List of interviews conducted with different relevant governmental
departments

Table-8:- List of Interviews Conducted with UNDP, UNEP, UNFAQ and WB

Table-9:- List of Interviews Conducted with Community Development Council
(CDC) Members
Table-10:- List of Interviews Conducted with Villagers

Table-11:- Focus Group Meetings Agenda, Venue, Date and Contact
Person/Department

o

< o O

V| Page



LIST OF FIGURES

Figure-1: A Framework for the vulnerability assessment of communities to risks
associated with climate change
Figure-2: Illustrative diagram of the theoretical framework for vulnerability assessment,
combating range and adaptive capacity
Figure-3: Climatic region of Afghanistan

Figure-4: Latest Climate Induced Natural Disasters in Afghanistan
Figure-5: Map of global Climate Risk Index from 1995-2014 years.
Figure 6: Contour map of Paghman district

Figure-7: Demographic profile of Paghman district
Figure-8: Climate variability of Paghman district from 2006 to 2015

Figure-9: Trend analysis of climate variability of Paghman district from 2006 to 2015
Figure-10: Comparison between 1993, 2010 and 2015 land covers

Figure-11: 1993 land cover of Paghman district
Figure-12: 2010 land cover of Paghman district
Figure-13: 2015 land cover of Paghman district
Figure-14: Adaptive capacity of Paghman district to ¢limate change

Figure-15: Future climate change projection for Afghanistan model means annual and
temperature under A1B, A2 and Bl

Figure-16: Future adaptive capacity of Paghman district to climate change
Figure-17: Occupation status of residents in Paghman district

Figure-18: Vulnerability status of Sectors vulnerable to climate change induced factors

Figure-19: Knowledge and awareness of Villagers about Climate Change in Paghman
District.

V|Page

8

11
13
37

38
48

49
50
51

52

53

56

61

64

67



AGS
AFS
AICC
ANDS
ANDMA
AlLA
AFs
AREU
CBNRM
CDC
cDM
COP
CS80
DFID
GEF
GDP
GHG
GoA
MEW
MoF
MAIL
MRRD
MoLSAMD
MAIL
LLE
LMLA
NEPA
NGO
NRVA

PEACE

LIST OF ABBREVIATIONS

Afghanistan Geological Survey

Afghani (national currency) 1.00 Afghani = 0.015 US Dollar
Afghan Intemational Chamber of Commerce

Afphan National Development Strategy

Afghanistan National Disaster Management Authority
Afghamistan Independent Land Authority

Affected Families

Afghanistan Research and Evaluation Unit
Community Based Natural Resource Management
Community Development Council

Clean Development Mechanism

Conference of the Parties

Central Statistics Office

Department for International Development
Global Environment Facility

Gross Domestic Product

Greenhouse Gas

Government of Afghanistan

Ministry of Energy and Water

Ministry of Finance

Ministry of Agriculture Irrigation and Livestock
Ministry of Rural Rehabilitation and Development
Ministry of Labour, Social Affairs, Martyrs and Disabled
Ministry of Agriculture, Irrigation and Livestock
Law on Land Expropriation

Law on Managing Land Affairs

National Environmental Protection Agency
Non-Govemmental Organization

National Rural Vulnerability Assessment

National Protected Area

Pastoral Engagement, Adaptation and Capacity Enhancement

VI|Page



SEI
SDGs
USGS
UNDP
UNFAOQ
UNEP
UNFCCC
USAID
WB
WCS
WMO

Stockholm Environment Institute

Sustainable Development Goals

United States Geological Survey

United Nations Development Program

United Nations Food and Agriculture Organization

United Nations Environment Program

United Nations Framework Convention on Climate Change
United States Agency for International Development
World Bank

Wildlife Conservation Society

World Meteorological Organization

Local terms used in the Text

Jerib

Karez
Kaley
Taskara

Local unit of land measurement in Afghanistan (1 Jerib is equal to

2,000 square meters of land and 5 jeribs equivalent to 1 hectare

Underground water channel for irrigation and drinking purpose

Village
National Identity Proof

VIl|Page



1. INTRODUCTION

Recent climate change and its associated impacts have increased the considerations and
intentions of policy makers, politicians, economist and environmental scientists at
worldwide levels, about the negative consequences of prevailing climate change induced
risks and vulnerabilities. At the present time most of countries and people have
understood and accepted global warming and climatic changes and consider them as a
global and shared issue, intergovernmental panel on climate change (IPCC), admitted
than manmade activities are enhancing atmospheric concentrations of GHGs due to the
significant amount of gases being released to the atmosphere, thus these emissions will

drastically affect both social and environmental systems (Houghton et al, 2001).

On the other hand, climate change models and projections indicate significant climatic
variations and changes at local and regional scales as well their associated impacts might
be different depending on the nature and severity of impacts. On the average basis, future
climate change models and projection are mathematic and physical models, established
and developed on the basis of past climatic trends, local and regional conditions and
lifestyle of the residents of a society, these models and projections give an insight and
anticipate the upcoming challenges and risks, and aware policy makers and govermment
officials to act wisely in combating, adapting and mitigating the prevailing changes.
Although there will be some differences and incorrectness in these models and
projections as they are predication and developed on past trends and present conditions
Analysis and assessment of future climate change vulnerability largely depend on the

current status and condition of socio-environmental systems and their interrelationship.

Therefore, it is very important in a research study or decision making to formulate and
develop the adaptive capacity of a society or region, in the climate change adaptation and
mifigation at local, regional and global contexts. Furthermore, climate change
vulnerability assessment recently practiced and its quite new approach, which analyze
and assess the vulnerability of both social and environmental systems to prevailing

climate change and its associated risks, in addition, this method is very helpful in
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Therefore, based on above mentioned methods, vulnerability could be define, as a
particular set of social, political, economic and environmental systems which heavily

regulate and have influence on human beings.

1.2 Climate Change Vulnerability

Regardless to the IPCC declarations of human beings influence and direct relation to
global warming and recent climate change and future climate change modeling and
projections of IPCC is based on variables which most of them relate to human lifestyle
and nature’s response, although these future projections are not realistic and have various

limitations, (Amell, 2004)

Even though, these future climate change projections and models give an insight and
picture of upcoming climate change hazards and risks, in case of careless and
unsustainable development continuity, in the meantime, these projections recommend
suitable options for the prevention or reduction of climate change vulnerability as well
suitable climate change adaptation and mitigations strategies and measures. (Parry et al,
2001).

Climate change vulnerability largely depends on the intensity, magnitude and exposure of
change which is being occurring, thus less intensity and exposure will cause less damage
and it will need basic control, while more intensity and exposure will cause more damage
thus it will need complex control, in addition climate change vulnerability is also depend
on the local conditions like economy and infrastructure, strong economy and
infrastructure will ease climate change vulnerability, while fragile economy and
infrastructure will boost up climate change vulnerability. Therefore climate change

vulnerability depends on both social and environmental systems. (Hulme et al, 1999)

Furthermore, climate change vulnerability assessment and analysis in line with future
climate change projections. (Pelling, 2000). Anticipate and recognize intensity and
exposure of climate change and vulnerability status as well they identify and highlight
most vulnerable regions and societies thus they will bring simplicity during decision
makmg and prioritization, still, climate change wvulnerability assessment is not fully

conceptualized thus it need further improvements, however social and environmental
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based climate change vulnerability assessment studies yielded quite good results as social
and environmental systems are being analyzed on the basis of ground realities and

observation. (Parry and Carter, 1998).

Such significance states are in fixed term, it’s reflecting refies on the dynamic interaction
of a range of social and economic practices which affect the ability of people, society,
regions, and natural system to adapt with several biophysical and socio-economic defects
{Comfort, 2005) and (Leichinko, at el. 2000 }. Majority of people which are at high risk
have defined, who are largely confront to the climate change induced impacts, these
people have less resources to adopt climate change adaptation and mitigation measures as
well climate change resilience to prevent or reduce climate change vulnerability and
risks. Another meaning of vulnerability concentrates on the concepts about fragility,

adaptability, defenselessness & risks (Liverman, 2009).

As a result, climate change vulnerability refers to a multi-function of socioeconomiic,
ecological, political and technological adverse impacts on the livelihood and well-being
of social and natural systems, which results from alteration in climate or atmospheric

cycles. (Peter et all, 2000),

On this case, it relies on the magnitude and scale of queries, which is in macro levels,
would be the most significant in identifying and distribution of entitlements. In respect to
climate induced impacts, several communities could adopt suitable climate change
mitigation and adaptation measures to prevent or reduce climate change risks and its

associated impacts. (Amy, 2005}

In contrast, locally the role NGOs and welfare associations have a considerable impact on
obtaining home and community based climate change adaptation and mitigation as well
natural resources management or conservation. However still nations do not
conceptualized a thorough obligation and step towards climate change adaptation and

mitigations.

On the average basis, developing countries have highly vulnerable to climate change
induced factors and impacts due to magnitude and severity of climate change as well due

to fragile infrastructure, therefore social and environmental sectors are at high risk. Past
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and autumn seasons, on the average basis northem and central parts of the country
receives more precipitation than southern and western parts. Snow melts in mid spring
season from central and northern parts of the country which results and create suitable
conditions for agriculture and farming practices in eastern, western and southern parts of
the country, (MEW, 2014).

1.3 The Conceptual Framework for Assessing Vulnerability in this Research

There are several methods, conceptual frameworks and techniques available for
analyzing and assessing vulnerability or climate change vulnerability, in performing or
carrying out research projects or studies, although, when we deal with social and
environmental wvulnerability assessment we have to analyze and assess the
interrelationship between each of them, as social system’s vulnerability depends on
public demand and use of natural resources as well their lifestyles which leads to
influence and sensitivity of social system in confront with natural system, therefore
humans lifestyle develops influences and risks or hazards which is the precondition in

vulnerability assessment and analysis, thus it should be keep in mind.

Furthermore, associated and anticipated impacts of climate change relies on the severity
and intensity on the type of vulnerability, on the other hand adaptive capacity of a society
to climate change is largely depends on the status (economic and infrastructure) of the
society, if a society has poor and fragile infrastructural and economic status than the
vulnerability to climate change will be high, although, if a society has good infrastructure
and economic status than the status of vulnerability will be less and could easily
prevented or reduced, therefore well-established social system may play an important role

in combating climate change vulnerability and its associated impacts.

At the present time, several afghan communities haven’t taken adaptive or mitigation
measures for combating climatic changes which resulted various negative impacts and
may enhance the vulnerability of climate change in near future, yet the impacts of climate
change are localized and at micro level, though, achievement and development of suitable
adaptation and mitigation measures need behavior change as well intention for adepting

climate change adaptation and mitigation strategies and measures.
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It is highly believed that Afghanistan is far away from developing climate change
resilience and reducing its associated impacts, although, on general basis nature of
adaptive and combating capacities rely on the climate change induced factors which
determine the status of vulnerability and its associated risks for adopting suitable adaptive

measures.

Climatic variability trends and data are very important in future climate change projection
and modeling, though without past climatic data, there will be challenges in the
development of suitable climate change adaptation and mitigation strategies, as well it
will be difficult to analyze and formulate the adaptive capacity of a region or community
as well future climate change vulnerability and its associated risks could not be

realistically established.

Even though, awareness and information dissemination regarding climate change and its
adaptation and mitigation, could play an important role in adaptation basic or community
based climate change adaptation and mitigation measures. Conceptual framework for

climate change vulnerability assessment is further illustrated in below figures in detail.
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Figure-1: A Framework for the vulnerability assessment of communities to risks
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1.5 Historical Trends and Vulnerabilities of Climate Change in Afghanistan

Afghanistan is an arid or semi-arid country and the climate is dry in various parts of the
country, thus the country has cold winter and hot summer seasons, the annual average
perception is between 180-200 mm and the annual average temperature is 20 °C however
the highest average temperature is 25 °C and the lowest average temperature is -9 °C , in
the meantime the country does not have sea or ocean, even it does not have border with
sea or ocean to ensure moderate or riskless climate, in addition the climate is not stable
and it’s so much vulnerable to prevailing climatic change in the region and at global level

at all.

More 70% of Afghanistan population are engage in agricultural activities and livestock
husbandry, major portion of agricultural practices depends of precipitation and surface
water, due to recent climatic variability and weather alterations reduced the surface water
and various pastures and rangelands vanished due to landslides and recurrent floods, in
the country. Due to poor infrastructure and absence of good disaster reduction preventing
or controlling measures and mechanisms and early waming systems, large pieces of
agricultural lands have destroyed in various parts of the country as well due to soil
erosion and excessive of sedimentation have raised rivers depth and the catchment area
have shrunken, on the other hand, MAIL’s national report (2006) documented that about

70% of land have been decertified in western, northern and southern parts of the country.
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Afghanistan experienced severe droughts since 1990s, according to ADB analysis about
climate change and drought, stated that southern and central provinces have
significantly affected from the recent droughts and famine and according to UNEP,
more than 6 million people affected from droughts in 1995-2002, furthermore, due to
water and food scarcity in southern parts of the country various families migrated to

other provinces.

The recent climate induced natural disaster happened in Afghanistan gives a clear sign
of its vulnerability and fragileness against climatic changes happening in the world,
according to the information and statistics provided by ANDMA and DIFID,
documented that almost all 34 provinces have been affected by recent climatic changes
in the country, in the meantime future climate change projections and physical models
predicts, that Afghanistan will face more climate induced natural disasters in next 20

years, the most significant impact will be drought and floods.

According 1o GERMANWATCH, (Global Climate Risk Index, 2016) repon,
Afghanistan ranked number two among top three countries which are the most affected
countries 1n the world, adversely affected from climatic changes and alteration in
weather patterns (precipitation, storms, floods, landslides and heat waves) in 2014.
Afghanistan got Climate Risk Index (CRI) 10.67 score afler, 434 death tolls and
337.085 million US dollars, absolute losses.

Furthermore analysis of GERMANWATCH from 1995-2014 years ranked Honduras,
the most affected country in the world adversely affected from climatic changes and
alteration in weather patterns (precipitation, storms, floods, landslides and heat waves)
in last two decades or 20 years, Fortunately Afghanistan ranked in 12 number in terms

CRI scores and other relevant impacts from climate change in last two decades.

Below map shows countries affected from climatic changes and alteration in weather

patterns (precipitation, storms, floods, landslides and heat waves) in last two decades.

12 |Page






1.6 Problem Statement

Climate Change is any long-tcrm significance change in the weather patterns of any
an area, especially a change due to an increase in the average atmospheric
temperature. Climate Change can be both natural or caused by changes human have
made to the land formation or activitics which is altering global atmospheric
concentration of greenhouse gases (GHGs) i.e. carbon dioxidc (CO2),Therc is now
general acceptance that the world has entered a period of rapid anthropogenic (man-
made/human activity) climate change. Afghanistan in common with other Himalayan
regions and the Arctic/Antarctic has already expericnced rapid increase in temperaturc
(IPCC 2014 p1335), with predictions of an increase in the late 20" Century levels of
up to 4°C over the next 50 years. Such an increase would cause changes including (a)
rise in the snowline and reduced snow cover, (b) glacier thaw and (c) increase in
evaporation and evapotranspiration, increasing crop watcr use and reducing runoff
and accession to groundwater, (Samadi AR, 2011). The net effcct of these changes will
be reduction in river flow, and in the water available for irrigation, power gencration
and groundwater recharge. To some cxtent all of the impacts of climate change do not
contribute only to the negative impacts while there would be positive impacts of
climate change as well such as increased temperatures and CO; levels can lead to

more rapid plant growth and too much crop yield. (World Bank, 2013)

Due to previous droughts and climatic variability experienced in the country, have
deccreased surface and ground water bodies as well shrunken Glaciers thickness,
statistics indicate about 30% decrease in major Glaciers of Pamir and Hindukush
mountainous since 1960s, therefore various small glaciers have been completely
disappeared. Furthermore, about 3 million residents of the country have been
negatively affected from the droughts of 1990s and most others are confront and

vulnerable to the prevailing climate change and its induced impacts, (UNEP, 2008).

Paghman district has been drastically affected duc to past droughts and recent climate
variability experienced in the district, most residents of the district perform agriculture
activities and agriculture sector is directly dependent on water resources, while both

of these sectors have been affected by recent climate induced factors and variability,
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these changes and variability negatively affected the social and environmental

wellbeing of residents and the district at 11.

Community bascd climate change adaptation and mitigation are the available options
for combating and reducing the intensity and vulnerability, however they have certain
financial and technical constrains, if proper climate change mitigation and adaptation
measures and strategies are not taken into account it will further affect the social,
environmental and economy of the district, in case we take and adopt proper
community based and cost-cffective climate change mitigation and adaptation
measures, these will be help fruitful in preventing and reducing anticipated climate

change risks and vulnerabilitics.

1.7 Significance of the Study

Generally social and cnvironmental impacts analysis and study dcscribe that an
anticipated development or prospect progress i.e. climate change will affcct the
livelihood of present and forthcoming gencrations of a society. Methods to be uscd for
measuring and scaling climate change induced and associated impacts on social and
environmental impacts of an anticipated development or prospect progress includes

the followings.

s Changes in community demographics
¢ Changes in quality of life/lifestyle

¢ Change in public services

¢ Changes in employment

» Changes in profits

» Changes in the natural quality of the environment

Detailcd analysis from the above mentioned influences are the main mechanisms in
social and environmental vulnerability analysis, meanwhile, observations and insights
of residents regarding the anticipated change or progress, that could affect their well-
beings is a chief part in social and environmental vulnerability assessment as it adds
value in decision making, in controlling the change. Furthermore, public consultation
and their knowledge regarding social and environmental systems are the prime stage

in carrying out a social and environmental vulnerability assessment.
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Social and environmental impacts from prevailing change in a socicty could starts
from the time it begins, although the results may observe after some time due to
gradual progress and or ncw development. On the other hand, the immediate impacts
or changes could be observed whencver a particular sector or system is vulncrable to
the proposed change, to which well-beings and livclihood of a society is more
dependent, or the need for taking suitable controlling measures felt.

Social and environmental vulnerability analysis is a complex, thus important part in
impact assessment related to change or progress, usually impact to the social and
natural systems and wellb¢ing of a society could be noteworthy, as these arc always
interrelated to each other thus it is difficult to identify thc associated change or
impacts, although, it should not consider that social and environmental vulnerability

analysis shall not be considered the vital part in development impact analysis.

On the other hand, this very important to remember all groups of people (wealthy,
poor, and vulnerable) living in 2 community, during decision making and impact
analysis as poor and vulnerable groups are highly vulnerable to the anticipated and
prevailing climate changes and its induced impacts, therefore it is highly needed to
involve all relevant stakeholders in decision making processes. Methods and
techniques for social and environmental tmpacts analysis and public involvement may

vary due to interrelation of each other,

In conclusion, this is very essential to indicatc that social and environmental
vulnerability assessment not only predicates impacts, as well it should also identify
means and resources to mitigate and adapt adversc impacts along with adaptive
capacity of the environment. Mitigation and adaptation may contain measures and
struggles for preventing or reducing climate change associated impacts via
professional and community based projects and initiatives for climate change

resilience, natural resource management and its efficient and cffectives usc,

1.8 Expected Results

This project has highlighted the significance of socio-environmental impacts along
with observed impacts resulted from the climate change and its related impacts in

Paghman district, particularly related to agriculture and water resourccs.
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Population and urban growth in the district have been analyzed with the comparison
and analysis of 1993, 2010 and 2015 land covers, in the meantime suitable
community based climate change adaptation and mitigation measures for combating
climatic changes have been given with the help of ten years climate (temperature and
precipitation) data variability assessment of Paghman district along with UNDP’s
future climate change projections for Afghanistan based on Special Report on

Emission Scenarios (SRES) and IPCC 4™ and 5th assessment reports.

Meanwhile, comprehensive vulnerability assessments along with the current and
future adaptive capacity of the district have performed on the basis of presence of
natural resource, climate change adaptation and mitigation measures and community

contribution,
1.9 Objectives of the Study
This research study was envisaged to achieve the following objectives:

a) To assess current adaptation capacity of the local communities to climate
variability; and
b) To project future adaptation capacity of the local communities to projected

climate change scenarios.
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2. LTERATURE REVIEW

2.1 Introduction

Climate change is probably the most urgent problem facing our society. We know that
Mankind activities are causing the earth to warm, but we also know that we can solvc
this problem. It’s a complex issue and there is a lot of information that gets circulated,

not all of it very helpful. Here wc will try to boil it down to the most relevant facts,

Our planet’s atmosphere is part of a global system that keeps the temperature of our
planet within a habitable range. Over the last 200 years or so, humans have been
altering the composition of the atmospherc by burning fossil fuels, including coal, oil
and gas. When these are bumed, COs is produced and builds up in the atmosphere,
creating what is known as the greenhouse effect. Other ‘greenhouse gases’ that
contribute to this effect include methane produced from livestock and N;O from
nitrogen-based fertilizers, although CO; is the most prevalent. The greenhouse effect
traps energy from the sun, and raises the temperature of the carth; it is similar to what
happens when a car is left in the sun. This rising temperature is what most pcople are

referring to when they say ‘global warming’ or ‘climate change’.

The impacts of climate change are wide-ranging and are going to be felt ecologically,
cconomically, and socially. All of these impacts are intcrlinked; a worscning of one
preblem can also exacerbate another. However, this also means that tackling one area

can create overlapping benefits in other areas as well. (Parry et all, 2007)

There is still time for us to choose a future without the worst of climate change. The
solution is to move away from fossil fuels in every aspect of our lives, and adopt
renewable energy sources. This is critical, because a rising temperature on earth is
going to have profound effects on all life, including humans. Entire ecosystems are
changing, and many specics are going extinct because thcy cannot adapt quickly
enough. Our civilization will have to undergo profound changes both to mitigate the
worst of climate change, and to adapt to the global impacts that havc already started to

occur.
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2.2 Climate Change

Earth’s atmosphere is made up of oxygen, a large amount of nitrogen and a small
percentage of greenhouse gases. Greenhouse gases act like a blanket around the Earth,
They trap warmth from the sun and make life on Earth possible. Without them, too
much heat would escape and the surface of the planct would freeze, However,
increasing the concentration of greenhouse gases in the atmosphere causes the Earth
to hcat more and the climate to changc. This process is often called global
warming but it is better to think of it as climatc change because it is likely to change
other aspects of climate as well as temperature, and also bring about more extreme

climate events such as floods, storms, cyclones and droughts. (UNEP, 2001).
2.3 Rational Evidence Shows Climate Change is Happening

There are many evidences that tell us the average tempcratures of the world's

atmosphere and oceans have increased over the last 150 ycars.

Evidence includes:

* Direct temperature measurements on land;

» Changes in the dates when lakes and rivers freeze and their icc melts;

= A reduction in the extent of snow cover in the Northcrn Hemisphere;

= A reduction in glaciers,

= Extended growing seasons of plants;

* Changes in the hcat stored in the ocean;

* Changes in rainfall patterns resulting in more floods, droughts and intense
rain; and

* A number of biological changes have also been obscrved.

These include:

» Shifts in the ranges of some plant and animal species;
= Earlier timing of spring events such as leaf-unfolding, bird migration and cgg-
laying for some species; and

» Together these indicators provide clear evidence that the climate is changing.
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2.4 Human Contribution to Climate Change

It is true that climate change has been driven by natural causes in the past. Our
climate has undergone many changes over millions of years — from ice ages to
tropical heat and back again. Natural changes ovcr the past 10,000 years have
generally been gradual which has enabled people, plants and animals to adapt or
migrate, although some prehistoric climate changes may have been abrupt and are

likely to have led to mass extinction of species. (Skoufias et all, 2011).

However, over the past 150 years there has been a marked and growing incrcase in
greenhouse gas producing activities such as industry, agriculture and transportation.
These human-induced activities are increasing the level of greenhouse gascs in our
atmosphcre and causing the Earth not only to hecat up, but to hcat up at an
unprecedented rate. This recent warming can only be explained by the influcnce of

humans. (Wisner Ben, 1998).
2.4.1 Increase in Green House Gases

The levels of carbon dioxide and methane in the atmosphere have increased as the
result of human activities and are now highcr than they have been in at least 800,000

years.

We know this from a number of ice core studies. Snow traps tiny bubblcs of air as it
falls and is compressed into ice. Over the years, more and more ice laycrs stack up on
top of each other. Drilling into ice sheets in Antarctica and Greenland provides a

record of what the atmosphere was like back in time. (Nelson ct al, 2010).

Direct measurements of atmospheric concentrations of grcenhouse gases show how

our global greenhouse gas emissions have grown in past decades.

These analyses provide very clear and consistent results that today's greenhousc gas

concentrations are far higher than they were at any time during the past 800,000 ycars
The Earth’s temperature is changing at a rate unprecedented in recent history:

Globally, our climate has been relatively stable for the past 10,000 years. If the world
does not take action to reduce greenhouse gas emissions, the global average

temperature is very likely to change more rapidly during the 21st century than during
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particularly sensitive to climate change impacts, such as the clderly, the infirm,
children and pregnant women, native and tribal groups, and low-incomc populations.
Climate change may also threaten key natural resources, affecting water and food
security. Conflicts, mass migrations, health impacts, or environmental strcsscs
in other parts of the world could raise economic, health, and national security issucs
for the United States. Although climate change is an inherently global issue, the
impacts will not be felt cqually across the planet. Impacts are likely to differ in both
magnitude and rate of change in different continents, countrics, and regions. Some
nations will likely experience more adverse effccts than others. Other nations may
benefit from climate changes. The capacity to adapt to climate change can influence
how climate change affects individuals, communities, countries, and the global

population. (NRC, 2010}, (Melillo et all, 2014) and (Crimmins ct all, 2016).
2.6.1 Impacts on Basic Needs

Impacts on Agriculture and Food

Changes in climate could have significant impacts on food production around the
world. Heat stress, droughts, and flooding events may lead to reductions in crop yields
and livestock productivity. Areas that are alrcady affected by drought, such as
Australia and the Sahel in Africa, will likely experience reductions in water available
for irrigation. (Melillo et all, 2014).

At middle to high latitudes, ccreal crop yields are projected to increase slightly,
depending on local rates of warming and crop type. At lower latitudes, cercal crop
yields are projected to decrease. The greatest decreases in crop yiclds will likely occur
in dry and tropical regions. In some African countries, for cxample, wheat yields
could decline by as much as 35% by 2050. Climate change is affecting many fisheries
around the world. Increasing ocean temperaturcs have shifted some marine species to
cooler waters outside of their normal range. Fisheries are important for the food
supply and economy of many countries. For example, more than 40 million people
rely on the fish caught in the Lower Mckong delta in Asia, which is the largest
freshwater fishery in the world. Projccted reductions in water flows and increases in
sea level may negatively affect water quality and fish species in regions like these,
affecting the food supply for communities that depend on these resources. (FAO,
2008a).
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Climatc change is very likely to affect global, regional, and local food security by

disrupting food availability, decreasing access to food, and making utilization more
difficult. (Brown et all, 2015). Climate risks to food security are greatest for poor

populations and in tropical regions. The potential of climate change to affect global

food security is important for food producers and consumers in the United States.

Impacts on Water Supply and Quality

Semi-arid and arid areas (such as the Mecditerranean, southern Africa, and
northeastern Brazil) are particularly vulnerable to the impacts of climate change on
water supply. Over the next century, these areas will likely experience decreases in
water resources, especially in areas that are already water-stressed due to droughts,
population pressures, and water resource extraction. (Melillo et all, 2014).

As climate changes, water 18 very likely to become scarce at least part of the time in
many areas, but more plentiful part of the time in some areas as well. The availability
of water is strongly related to the amount and timing of runoff and precipitation. With
a 2.7°F rise in global mean tempcrature, annual average stream flow is projected to
increase by 10-50% at high latitudes and in some wet tropical areas, but decrease by
10-50% in some dry regions at mid-latitudes and in the subtropics. As temperatures
rise, snowpack is declining in many regions and glaciers are melting at unprecedented
rates, making water less available in areas that depend on it from melting snow and
glaciers during spring and summer. Droughts are likely to become more widespread.
When it does rain, more precipitation is expected to fall in extreme heavy
precipitation events. Increases in heavy precipitation events would not increase water
supply, but instead result in increased flooding, except in river basins with large dams
able to hold excess water until it is needed.

Water quality is important for ecosystems, human health and sanitation, agriculture,
and other purposes. Increases in tempceraturc, changes in precipitation, sea level risc,
and extreme events could diminish water quality in many regions. Large rainstorms
may cause large amounts of pollutants to enter rivers and estuaries, as excess watcr
may overwhelm wastewater systems and natural buffers. Incrcased pollution as well
as increasing water temperatures can cause algal blooms and potentially increase
bacteria in water bodics. In coastal areas and small islands, saltwater from rising sea

level and storm surges threaten water supplies, These impacts may require
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communities to begin treating their water in order to provide safc water resources for

human uses. (NRC, 2010).
Impacts on Human Health

The risks of climate-sensitive diseases and hcalth impacts can be high in countrics
that have little capacity to prevent and treat illness, There are many examples of

health impacts rclated to climate change. (NRC, 2010).

» Increases in temperatures are linked to more frequent and severe heat siress.

»  Worsened air quality that often accompanies heat waves or wildfires can lead
to breathing problems and exaccrbate respiratory and cardiovascular diseases.

» Impacts of climate change on agriculture and other food systems can increasc
rates of malnutrition and foodborme illnesses.

= Climate changes can influence infectious diseases. The spread of
meningococcal (epidemic) meningitis is often linked to climate changcs,
especially drought. Areas of sub-Saharan and West Africa are sensitive to the
spread of meningitis, and will be particularly at-risk if droughts become more
frequent and severe.

* The spread of mosquito-borme diseases such as malaria, dengue, and West
Nile virus may increase in areas projected to rcceive more precipitation and
flooding. Increases in rainfall and temperature can cause spreading of denguc
fever. (Smith, K.R., A. Woodward, at all, 2014).

= Changes in precipitation patters and extreme weather events can lead to
cascading health impacts, particularly when power, water, or transportation
systems are disrupted. Diarrheal diseases from contaminated water and food
sources are a major concern, particularly for children.

= The effects of global climate change on mental health and well-being are
integral parts of the overall climatc-related human health impacts. Mental health
consequences of climate change range from minimal stress and distress symptoms
to clinical disorders, such as anxiety, depression, post-traumatic stress, and
suicidal thoughts. (NRC, 2010)

= Certain groups of people in low-income countries are especially at risk for
adverse health effects from climate change. These at-risk groups include urban

people living in poverty, older adults, young childrcn, traditional societies,
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subsistence farmers, and coastal populations. Many regions, such as Europe,
South Asia, Australia, and North America, have expenienced heat-related health
impacts. Rural populations, older adults, outdoor workers, and those without
access to air conditioning are often the most vulnerable to heat-related illness and

death. (Smith, K.R., A. Woodward, at all, 2014).
Impacis on Shelter

Climate change affects the migration of people within and betwecn countries around
the world. A variety of reasons may force people to migrate into other areas. These
reasons include conflicts, such as ethnic or resource conflicts, degraded ecosystcm
services, such as lack of viable agricultural land or fresh water, and extreme events,
such as flooding, drought, and hurricanes. Extreme events displace many people,
especially in areas that do not have the ability or resources to quickly respond or
rebuild after disasters. Many types of extreme events are becoming more frequent or
severe because of climate change, which exacerbates existing conflicts. This will
likely increase the numbers of people migrating during and afier these types of
events. (Adger, W.N,, at all 2014).

Coastal settlements and low-lying areas are particularly vulnerable to climate change
impacts, such as sea level rise, erosion, and extreme storms. Rising ocean
temperatures and acidity may also threaten coastal ecosystems. As coastal habitats
(such as barrier islands, wetlands, deltas, and estuaries) are destroyed, coastal
settlements can become more vulnerable to flooding from storm surges and erosion.
Both developing and developed countries are vulnerablc to the impacts of sea level

rise. For example, Bangladesh, the Netherlands, and Guyana are particularly at-risk.

2.6.2 Impacts on Vuinerable Populations

Indigenous groups in various regions--such as the United States, Latin and South
America, Europe, and Africa--are already experiencing threats to their traditional
livelihoods. Rising sea levels and extreme events threaten native groups that inhabit
low-lying island nations. Higher temperatures and reduced snow, ice, and permafrost
threaten groups that live in mountainous and polar areas. Climate cffects in these

areas can affect hunting, fishing, transport, and other activitics, (NRC, 2010)
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Approximately 1.4 billion people, close to one fifth of the world’s population, live
below the World Bank's measure of extreme poverty, earning less than US $1.25 a
day. Many lower-income groups depend on publicly provided resources and services
such as water, encrgy, and transportation, Extreme events can affect and disrupt these
resources and services, sometimes beyond rcplacement or repair. Many people in
lower-income countries cannot afford or gain acccss to adaptation mechanisms such
as air conditioning, hcating, or disaster insurance. This lack of adaptive capacity
makes the world’s poor especially vulnerable to the impacts of climate extremes,
exacerbating existing conditions of poverty and incquality, and ultimately leading 1o
more poverty. (Adger, W.N. at all Spring 2014).

Older and younger people are also especially sensitive to climate change impacts.
Children's developing immune, respiratory, and neurological systems make them
more sensitive to some climate change impacts, including more frcquent or scvere
extreme events, increased heat, and worsened air quality. Elderly populations are also
at risk due to frail health and limited mobility. Extreme heat and storm events can
disproportionately affect older pcople. (Crimmins et all, 2016) and (Smith, K.R., A.
Woodward, at all, 2014).

Climate change impacts can differ according to gender. Worldwide, women have a
higher rate of mortality than men from severe storms or other extreme events,
although there is regional variation. In somc regions, working-age men who work
outdoors are more vulnerable to heat-related deaths. Women developing countries
women may be particularly vulnerable to extreme events duc to differences in poverty
and physical vulnerability due to under nutrition or pregnancy. As climate change
causes extreme cvents to become more frequent or severc, women may be

disproportionately affected. (Smith, K.R., A. Woodward, at all 2014).
2.6.3 Regional Impacts
Highlights of recent and projected regional impacts arc shown below.
Impacts on Africa
» Africa may be the most vulnerable continent to climate variability and change

because of multiple existing stresses and low adaptive capacity. Existing stresses

include poverty, food insecurity, political conflicts, and ecosystem degradation;
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= By 2050, between 350 million and 600 million people arc projected to
experience increased water stress due to climate change. Urban population is also
projected to triple, increasing by 800 million people, complicating urban poverty
and acccss to basic services;

» Climate variability and change is projected to severcly compromise
agricultural production, including access to food, in many African countries and
regions;

» Toward the end of the 21st century, projected sca level rise will likely affect
low-lying coastal areas with large populations, including Senegal, Libcria, and
Mozambique; and

= Climate variability and change can negatively impact human health. In many
African countries, existing health threats — such as malnutrition, malaria and other

vector-borne diseases -- can be exacerbated by climate change. (Niang et all,
2014).

Impacts on Asia

= (laciers in Asia are retreating at faster rates than evcer documented in
historical records. Some glaciers currently cover 20% of the land that thcy
covered a century ago. Melting glaciers increase the risks of flooding and rock
avalanches from destabilized slopes;

= Climate change is projected to decrease freshwater availability, especially in
central and southeast Asia, particularly in large river basins. With population
growth and increasing demand from higher standards of living, this decrcase could
adversely affect more than a billion people by 2050;

» Increased flooding from the sea and, in some cascs, from rivers threatcns
coastal areas, especially heavily populated delta regions in south and southeast
Asia;

» The impacts of climate change on crop yields are likely to vary drastically
depending on rcgion, crop type, and regional changes in temperaturc and
precipitation. For example, by the mid-2Ist century, climate change could
increase crop yield up to 20% in east and southeast Asia, while decreasing yield

up to 30% in central and south Asia; and
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» Sickness and death due to diarrheal diseasc will likely increase in east, south,
and southeast Asia due to projected changes in the hydrological cycle associated

with climate change. (Hijioka ct all, 2014).

Impacts on Australia and New Zealand

=  Water security problems are projected to intensify with a 1°C global average
warming in southwestern and southeastern Australia, and in the northern and some
eastern parts of New Zealand,

» Biodiversity within some ecologically rich sites, including the Great Barricr
Reef and Quecnsland Wet Tropics, will be at sigmficant risk by 2050

* Sea level rise and more severe storms and coastal flooding will continue to
affect coastal arcas. Coastal development and population growth in areas such as
Cairns and Southeast Queensland (Australia) and Northland to Bay of Plenty
{(New Zealand), would place more peoplc and infrastructure at risk;

= Increased drought and fire are projected to cause declines in agricultural and
forestry production over much of southern Australia and the northern and castcrn
parts of New Zcaland;

« (Cascading and interacting economic, social, and daily life circumstances have
accompanied prolonged drought in rural regions. Drought-related worry and
psychological distress increased in drought-declared Australian regions,
particularly for those experiencing loss of livelihood and industry. Long-term
drought has been linked to increascd incidence of suicide among malc farmers in
Australia;

*» Extreme storm events are likely to increase the failure of dikes, levees,
drainage, and sewerage systems. They are also likely to increase the damage from
storms and fires;

» More heat waves are likely to cause more deaths and more electrical
blackouts; and

= Indigenous populations are more exposed the risks of climate change than

most other Australians and New Zealanders. (Reisinger et all, 2014).

Impacts on Europe
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* Changes in precipitation patterns and thc melting of glaciers are projected to
significantly affect water availability for human consumption, agriculture, and
energy generation;

& (Climate change and land use changes are expccted to increase the rates of
species extinction; and

®»  Warmer weather, milder winters, and changes in precipitation may increase
incidence of some vector-borne diseases, such as the chikungunya virus, which is

transmitted by mosquitoes. (Magrin et all, 2014).

Impacts on North America

« Waming in western mountains will decrease snmowpack, increase winter
flooding, and reduce summer flows, exacerbating competition for over-allocatcd
water Tesources;

» Disturbances from pests, diseases, and fire are projected to increasingly affect
forests, with extended periods of high fire risk and large increases in area burned;
* Moderate climate change in the early decades of the century is projected to
increase aggregate yields of rain-fed agriculture in northern areas, but temperature
increases will reduce corn, soy, and cotton yields in the Midwest and South by
2020. Crops that are near the warm end of their suitable range or that depend on
highly utilized water resources will likely face major challenges. High emissions
scenarios project reductions in yields by as much as 80% by the end of the
century;

* Increases in the number, intensity, and duration of heat waves during the
course of the century are projected to further challenge citics that currently
experience heat waves, with potential for adverse health impacts and increased
stress on energy systems. Older populations are most at risk; and

» Climate change will likely increasingly stress coastal communities and
habitats, worsening the existing stresses of population, development, and pollution

on infrastructure, human health, and the ecosystem. (Romero-Lanka ct all, 2014).
Impacts on Polar Regions

= Climate changes will likely reduce the thickness and extent of glacicrs and ice

sheets.
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* Changes in natural ecosystems will likcly have detrimental effects on many
organisms including migratory birds, mammals, and higher predators as marine
species shift their ranges;

» In the Arctic, climate changes will likely reduce the extent of sea ice and
permafrost, which can have mixed effects on human settlements. Negative
impacts could include damage to infrastructure and changes to winter activities
such as ice fishing and ice road transportation. Positive impacts could include
more navigable northern sea routes;

» The reduction and thawing of permafrost, sea level rise, and stronger storms
may worsen coastal erosion and disrupt both natural and social systems;

» Climate change effects—such as increases in coastal erosion, changes in the
ranges of some fish, increased weather unpredictability—are already disrupting
traditional hunting and subsistence practices of indigenous Arctic communities,
and may force relocation of villages; and

» Terrestrial and marine ccosystems and habitats are projected to be at risk to
invasive species, as climatic barriers are lowcred in both Polar Regions. (Larsen ct

all, 2014).
Impacts on Small Islands

* Small islands, whether located in the tropics or higher latitudes, are highly
vulnerable to extreme weather events, changes in sea level, increases in air and
surface temperatures, and changing rainfall patterns;

» Deterioration in coastal conditions, such as beach erosion and coral bleaching,
will likely affect local resources such as fisheries, as well as the valuc of tourism
destinations;

» Sea level rise is projected to worsen inundation, storm surge, erosion, and
other coastal hazards. These impacts would threaten vital infrastructure,
settlements, and facilities that support the livelihood of island communities;

* By mid-century, on many small islands (such as thc Caribbean and Pacific),
climate change is projected to reduce already limited water resources to the point
that they become insufficient to meet demand during low-rainfall periods; and

* Invasion by non-native species is projected to increase with higher

temperatures, particularly in mid- and high-latitude islands. (Nurse et all , 2014).
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2.7 Climate Change in Afghanistan

Afghanistan is characterized by a continental climatc, though its mountains cause
many local variations. The annual distribution of rainfall shows a picture of an
essentially arid country, with more than 50% of the tcrritory receiving less than 300
mm of rain and/or snow annually. With the exception of the eastern border regions,
which are at the far edges of monsoon influence, about 50% of the precipitation
occurs in winter (January to March), much of which falls in the form of snow in the
central mountainous regions. A further 30% falls in spring (April to June}). From
June to October, Afghanistan receives little precipitation. Runoff from snow meclt, in
the spring and summer seasons are high, where water is the essence of Afghan

agriculture. (MEW 2014),

Therc is now general acceptance that thc world has entered a period of rapid
anthropogenic (induced by human activity) climate change. Afghanistan in common
with other Himalayan regions and the Arctic/Antarctic has already cxperienced rapid
increase in temperature, with predictions of an increase over late 20™ Century levcls
of up to 4°C over the next 50 years. Such an increase would cause changes including
(i) rise in the snowline and reduced snow cover, (i1) glacier retreat and (iii) increase in
evaporation and evapotranspiration, increasing crop water use and reducing runoff
and accession to groundwater. The net effect of these changes will be reduction in
river flow, and in the water available for irrigation, power generation and groundwater
recharge. However, not all of the impacts of climate change are negative — increascd

temperatures and CQO; levels can lead to more rapid plant growth.

A series of recent droughts and increasing air temperatures have reduced the size of
glaciers in Afghanistan, posing additional long-term problems due to climate change.
In the past 50 years, larger glaciers in the Pamir and the Hindu Kush Mountains have
shrunk by 30 per cent, while some smaller ones have vanished altogether. More than
2.5 million people in Afghanistan are already affected by drought [in drought years]
or are vulnerable to the impacts of recurrent drought and water shortages. The

number may incrcase further due to global warming and further aridization. (UNEP
2008 pl1)

The decline in river flow will inevitably affect the volumes of water flowing to

downstream neighboring countries. It Is also anticipated that the climate will
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experience more extreme rainfall events and droughts with significant impacts on
agriculture and flood-affected towns and villages. It is not yet clear how scvere the
change will be, but it is noted that Afghanistan has experienced scvere flooding in
every year since 2010 except 2012 when there was somc localized flooding in the

Hari Rud basin.

In Afghanistan, impacts arc likely to be particularly severe due to the arid and semi-
arid nature of the country and the extreme poverty within which a large proportion of

the Afghan population currently lives.

Afghanistan signed the UNFCCC on 12 June 1992 as a Non-Annex I Party to the
Convention (ratification took place on 19 September 2002 by the Transitional
Authority and the Convention entered into force on the 18th 16th National Capacity
Needs Self-Asscssment for Global Environmental Management (NCSA) of December
2002).

Afghanistan is yet to accede to the Kyoto Protocol (and is therefore currently unable
to become a Clean Dcvelopment Mechanism - CDM — host country). The ultimate
objective of the UNFCCC and any related Icgal instruments that the Conference of the
Parties (COP) have adopted/ may adopt is: ...to achieve, in accordance with the
relevant provisions of the Convention, stabilization of greenhouse gas concentrations
in the atmosphere at a level that would prevent dangerous anthropogenic interference
with the climate system. Such a level should be achieved within a time-frame
sufficient to allow ecosystems to adapt naturally to climate change, to ensure that food
production is not threatened and to enable economic development to proceed in a

sustainable manner.
2.8 Climate Change Vulnerability

Despite the IPCC’s conclusion that anthropogenic climate change is a real
phenomenon, there is a large amount of uncertainty relating to the nature of these
changes. Projections of change are dependent on global climate models that simulate
elements of the climate system and can be forced according to particular plausible
scenarios of emissions (SRES) (e.g. Arnell et al, 2004; Parry et al, 2001; Hulme et al,
1999). In addition to changing distributions of temperature and rainfall, other

potential impacts include changes in the patterns, nature and intensity of climate-
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related natural hazards, such as hurricanes and droughts. Whilst uncertainty is an
important consideration, the incremental nature of climate change also differentiates it
from natural hazards, most of which are discrete events after which populations have

a chance to recover and reduce their vulnerability levels.

However, even if the exposure to climate change is similar therc will be variation in
the impacts due to the differential vulnerability of ecosystems to such changes,
Investigating the potential effccts of changing climate has occurred for differcnt
ecosystems and sectors in various locations on a case study basis, Essentially such
studies are predicated upon a simple linear relationship between hazard and impact,
and vulnerability is rcferring to the sensitivity of natural environments to projected

changes in climate, or their biophysical vulnerability.

With the negative impacts that exposure might bring to individuals or human systems
(Pelling, 2000). This broader approach has thus highlighted the importance of
assessing the complex reality of vulnerability when predicting future impacts of
environmental change as the most vulnerablc people may not be in the most
vulnerable places: poor people can live in resilient biophysical envirenments and be
vulnerable, and wealthy peoplc can be in fragile physical environments and live
relatively well. Understanding the impacts of climate change is thus inextricably
linked with the human cenditions that create a resilience or vulnerability to that event

(Parry and Carter, 1998).

This recognition has consequences for vulncrability and impacts assessments, and
there has been a growth in theoretical and conceptual studies aimed at highlighting the
nature of vulnerability to climate change. Social and environmental vulnerability, in
contrast to being secn as an outcome, is viewed morc as a potential state of human
societies that can affect the way they experience natural hazards. This potential state
is in constant flux, reflecting its dependencc on the dynamic interaction of a range of
economic and social processes which influence the capacity of individuals, social
groups, sectors, regions and ecosystems to responsc to various socio-cconomic and
biophysical shocks (Leichenko and O’Brien, 2002; Clark et al, 2004; Comfort et al,
2005). The most vulnerable are considered those who are most exposed to

perturbations, who possess a limited coping capacity and who are least resilient to
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recovery. Other definitions of vulnerability focus on concepts of marginality,

susceptibility, adaptability, fragility and risk (Liverman, 2009).

Vulnerability is therefore a function of economic, social, political, environmental and
technological assets. Who, where, and when vulnerability and disaster strike is
determined by the human and physical foreces that shape the allocation of these assets
in society (Pelling, 2001). This is dependent on the scale of enquiry. On the large-
scale macro processes will be most important in determining the distribution and
production of entitlements. In the face of exposure to climate change, some
populations will be able to draw on their entitlements to adapt to the risk, for example
through awareness and preparation, insurance for losses, and diversifying livelihoods,
In contrast, on the local scale the role of human agency has a greater influence in
access to resources and household-level social status. In such cases entitlements are
socially and spatially differentiated according to such factors as gender, ethnicity,
religion, class and age. Developing countries are particularly vulnerable to climate
change impacts because of exposure and sensitivity to climate change and because
some elements of the capacity to adapt may be limited: hence biophysical and social

vulnerability.
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3. RESEARCH METHODS

3.1 Study Area

The study area has chosen for the study purpose of climate variability analysis,
vulnerability assessment of the environmental and social systems to climate change
induced factors and identification of observed impacts of climate change along with

the analysis of adaptive capacity of local communities against climate variability.

Paghman district is one of the 14 districts of Kabul province, it is located in the
western side of the province, the district has more than 124,436 residents (CSO,

2015), wherc about 75 % are Pashtuns and remaining are Tajeks.

3.1.1 Geography
Paghman district is located in the western part of Kabul province it has boundaries
with Maidan-warkdak and Parvan provinces, as well to some district of Kabul

province in the western and southeastern parts.

3.1.2. Mountain system

Almost 60 % of Paghman is covered by mountains and hills as the district is a valley,
mountains are attached to Hindu-Kush mountain system/range.

Paghman district lies in the range of Hidu-kush Mountain, in the meantime Kabul
River {eds by Paghman Mountains, most parts of the district covered by mountains

and hills, thus the district is greener compared to other districts of Kabul province.

3.1.3. Elevation
Elevation of Paghman district is ranging from 4350 to 1950 meters, the highest point
is 4350 meters and the lowest point is 1950 meters. Most parts of the district have

high elevation as it’s a valley; see below contour map of the district for more details.

3.1.4. Longitude and latitude

Paghman district lies under below angle points, for more details see below contour
map of the district.

Longitude: 68° 57" 30.75"

Latitude: 34° 357 24.24"
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Living Condition

Residents of Paghman district have good living conditions as the district is near to
Kabul city as well a picnic place. Beside that Paghman district is a greencr place thus
it has enough water and suitable condition for agricultural activities and livestock

husbandry.

Educational Services

Paghman district is quite se good in terms of educational services and accessibility is
easy compared to district as the district is located near to Kabul city, however most
residents of the district engage in agricultural activities, thus in the past people only
acquired primary education. Presently the district has various educational centcrs like
primary schools, high school (for both boys and girls), vocational institutes and

private educational centers.

Literacy
Paghman district is located near to Kabul city and it has various educational facilities
and attainments, the literacy rate of Paghman district 1s 59%, while literacy rate of

Kabul city is nearly 70 %.

Health Services

Paghman district has various public clinics and medical center at district and village

levels; in addition people can easily visit public and private hospitals in Kabul city.

Economic Setup

In general term Paghman district has good economic condition due to suitable
conditions for agricultural activities and livestock husbandry, in the meantimc
Paghman district is commercially well developed and it is the picnic place for large
numbers of families and people coming from Kabul city in the weekends. Paghman
district ranked number one among the all districts of Kabul province, with huge
production of fruits, vegetables and dairy products. Based on National Risk
Vulnerability Assessment (NRVA) (2013) report Kabul province poverty rate is about
30%, however large numbers of people lives in urban areas, though the figures might

be different in rural areas.

39{Page



Physical Infrastructure

Paghman district has good condition in terms of infrastructural facilities thus villagers
have easy access to fundamental and basic needs. Paghman district is in well
condition among other districts of The district has asphalt roads, clinics, banks, police
stations, picnic sites, electricity, primary and secondary schools, super markets and

shopping centers, hotels and restaurants.....etc.
3.2 Data Collection

This study is carried out based on a combination of techniques and approaches as
including primary, secondary sources of data, GIS based analysis of changcs in land
use from 1990s till 2015 along with variability asscssment of climatic data of
Paghman district of 10 years. The main results of this research is based on observed
impacts of climate change, in-depth interviews, focus group meetings with local
communities (both structured and unstructured) and with government officials
especially with Ministry of Agriculture, Irrigation and Livestock (MAIL), Ministry of
Energy and Water (MEW), National Environment Protection Agency (NEPA),
metrological departments and donors like Work Bank, United Nations Dcvelopment

Program (UNDP), Food and Agriculture Organization of the United Nations (FAO).
3.2.1 Primary Data Collection

Primary sources of data include questionnaire, in-depth interviews and focus group
meetings with local communities and interviews (both structured and unstructured)
with government officials especially with MAIL, MEW, NEPA, UNDP, FAO and

donors like World Bank, also analysis of observed impacts from climate change.
3.2.1.1 Questionnaire

Questionnaire was used for collection of primary data. The questionnaire was
compiled in accordance with the objectives of the study, thc questions were both open
and close ended, open ended technique brings flexibility and freedom in responses
and it also played a major role in bringing different views and suggestions of the local
villagers about the climatic changes, however it would not be easy to capturc it from

close ended questions.
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Questionnaire was filled during the interviews with government officials from various
ministries and departments such as MEW, MAIL, NEPA and Metrological
department. These interviews yield an in depth understanding about the government

attention to climate change and their efforts in its adaptation and mitigation.
3.2.1.2. In-depth interviews

Local communities and villagers of Paghman district were interviewed collectively
and individually, for the in-depth analysis both old and youth pcople were
interviewed, most of them were farmers, community elders, vulnerable groups,
landless households and government officials of Paghman district, regarding their
understanding and knowledge about climate change, seasonal variations, temperature
rise and alterations in precipitation patterns, in the meantime they were asked about
their occupation, literacy level, education, sources of income, health, livestock, land
ownefship, house structure, and infrastructural facilities available in the district for the

demographic and socioeconomic study.
3.2.1.3. Focus Group Meetings

Focus group meetings were also conducted in between carrying out the questionnaire,
FGM were held with villagers collectively to give awareness about the climatc
change, adaptation and mitigation to climate change, global warming, greenhouse
gases, water scarcity and shortages, food and water security, natural disasters and
other relevant information and knowledge of climate change and also the researcher
collected their suggestions and recommendation about community based climate
change adaptation and mitigation, in addition most of them did not have information

about climate change and its associated risks.
3.2.2. Secondary Data Collection

Secondary sources of data formed from, data related specifically to Paghman district’s
administration, (demography, population profile, geography and information about
natural resources and the environment) and literature review from published books,
articles, relevant journals and other relevant websites about climate change adaptation
and mitigation, community based vulnerability assessment, social and environmental

impacts resulted from climate change, as well about natural disasters, food and water
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security, drought, CBNRM, IWRM, land use change and other relevant parameters of

Afghanistan and about other countries
3.3 Analysis of Current Climate Condition
3.3.1. Climatic Data Analysis for Variability Assessment of Paghman District

Ten years (from 2006 to 2015) climatic data (both precipitation and temperature) of
Paghman district has analyzed for variability assessment and analysis to point out

changes in temperature and rainfall, which have observed in past ten years.

3.3.2. GIS based Analysis for Changes in Land Use

Geographic Information System (GIS) based Analysis has conducted for thc land
covers of 1993, 2010 and 20135, each of them respectively analyzed in ArcGIS version
10.4 software for the identification of changes occurred in the 20 years, and yet it is a
main part in this research to analyze and highlight the changes occurred in land use in
Paghman district from 1993, 2010 and 2015 land covers, to highlight urban growth,

transfer of Agriculture land and Rangelands into urban and residential places.
3.3.3. Assessment of Current Climate Change Adaptation Capacity

Current climate change adaptation of Paghman district has been assessed on the basis

of natural, physical and financial aspcets.
3.4 Analysis of Future Climate Condition
3.4.1. Review of Future Climate Change Projection of Afghanistan

Review of Inter-governmental Panel on Climate Change’s (IPCC) Special Report on
Emissions Scenario (SRES) based future climate change projections for Afghanistan
were analyzed and assessed for thc purpose futurc climate change, the future
projections were developed based on IPCC fourth assessmcnt report on emission

sccnario Al1B, A2 and B1 under General Circulation Model (GCM), for 2030s.
3.4.2, Assessment of future Climate Change Adaptation Capacity

Future climate change adaptation capacity of Paghman district has been assessed on
the basis of institutional and govemnance processes, natural, physical and financial

aspects.
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4. RESULTS AND DISCUSSION

The final results were obtained following the proper procedures through different
relevant scientific and traditional research material and methods for the community
based vulnerability asscssment of socio environmental impacts of climate change in
the given study area. The overall rcsults shows that water and agriculture sectors in
Paghman district have been affected from reccnt climatic variability experienced in
the area, in the meantime these sectors are at high risk and the most vulnerablc sectors
to climate change, although some initiative and important projects are being
implemented in the district for water and food security purposcs. Hereupon the socio
environmental impacts of climate change in Paghman district have shown in tablcs,

graphs, charts, pie charts, radar, percentages and maps, in this chapter.

4.1 Current Climatic Condition of Paghman District
4.1.1. Climatic Variability of Paghman District from 2006 to 2015

Afghanistan’s climate has changed and it is being changing, the temperature has
increased, water bodies (both surface and ground) are shrinking and seasonal
variat.ions has been observed in last two decades, based on historic climatic data
resorted by Pastoral Engagement, Adaptation and Capacity Enhancement (PEACE), a
raise of 0.6 °C is observed in temperature since 1960s, on the other hand precipitation
has decreased about 2%, thus the hydrosphere especially surface water bodies have
drastically and severely affected by the recent climatic changes happcned in the

country.

Apart from other provinces of Afghanistan, Kabul has different climatic conditions,
the province has cold winter and pleasant summer seasons, however similar to annual
pattemn of Afghanistan climate, on the average basis, from May to October months are
dry, while January to March months are consider as humid and months of
precipitation, the average annual temperature of Kabul province is 20 to 25 °C
maximum and 5 to 10 °C minimum, while the average annual precipitation of Kabul

province is 320-350 mm.

Although, Paghman district has different climatic conditions as the district’s average
annual precipitation is ranging from 450 to 500 mm and the average maximum

temperature is 15 to 20 °C while the average minimum 1s temperature is 0-5 °C to.
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4.1.2. Precipitation and Temperature

Precipitation data of ten years (from 2006 to 2015) were respectively analyzed for the
identification of variability occurred in thc past 10 ycars, precipitation data of
Paghman district was provided by the ministry of agriculture, irrigation and livestock
(MAIL), and Ministry of Energy and Water (MEW) as these two ministries have
installed hygrometry station units in the district (complcte precipitation of the district

is available in annexes).

Variability analysis from precipitation data of the district, indicates highs and lows as
in first four years (after cach two years) the district received morc precipitation, like
in 2006 the annual precipitation was about 640 mm as well in 2009 the annual
precipitation was recorded about 850 mm, although in remaining six years the average
precipitation was about 450 mm, in the meantime 2009 received highest annual
precipitation which was about 850 mm, while 2011 reccived lowest annual

precipitation which was about 339 mm.

Temperature data of ten years (from 2006 to 2015} were respectively analyzed for the
identification of variability occurred in the past 10 years, temperaturc data of
Paghman district was provided by the metrological department as thc department has
installed weather station units in the district (complete temperature data of the district

1s available in annexcs).

Variability analysis from temperature data of the district, also indicates highs and
lows as well it has direct relationship with precipitation, as in 2006 and 2009 low
temperature was recorded duc high precipitation in these two year, whilc in 2011 and
2012 the temperature was recorded high due to less precipitation in these two years,

even though in remaining vears the temperature remained normal.

Meanwhile, trend analysis of precipitation data of the district for the timc scries of
“2006-2015” indicated negative change or decrease, which is “- 0.1806”, on the other
hand, trend analysis of temperature data of the district for the time series of “2006-
2015 indicated positive change or increase, which is 0.0183, for morc details see

figure-9 and annexes.
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4.3 Current Adaptive Capacity of Paghman District to Climate Variability

Recent climatic variability, alterations in precipitation pattern and seasonal variations
experienced in Paghman district have been affected the environment and natural
resources 1.e. water resources, agricultural activities, rangclands and biodiversity, and
social well-being of the residents i.c. livelihood and health, so far these climate
change induced impacts adversely affected both cnvironmental and social
arrangements, yet the intcnsity and magnitude of the impacts are moderatc and not at
high risk, however due to thc dependency of local people on agricultural and water
resources, it increases the rate of vulnerability, in the meantime, the results indicate
high vulnerability condition of water and agriculture sectors to climate variability and

change, in fact these situations and results only represent the district.

Adaptive capacity of the district has assessed with the help of following factors, as
assessment of adaptive capacity of a place or region generally necds natural, physical

and financial factors.

4.3.1. Environment and Natural Resource of Paghman District

Paghman district has abundance of natural resources especially water resources as the
district is a valley thus surrounded by mountains and most of thc mountains usually
covered by snow during winter season, however duc to recent climate variability and
past droughts natural resource especially surface water bodies have been affected
negatively, although with the abundance of matural resources as thc magnitude of

change is small and predictable therefore the adaptation can take placc casily.
4.3.2. Socio-Economic Condition of Local Communities

In general term residents of Paghman district has good economic condition due to
suitable conditions for agricultural activities and livestock husbandry, in the meantime
the district is commercially well developed and it is the picnic place for large numbers

of families.

Although implementation of climate change adaptation and mitigation measures will
be difficult for the residents of the district in both financial and technical, without
support of government they cannot implement and initiate climate change adaptation

and mitigation measures.
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4.3.3, Contribution of Local Communities

Local Communities of Paghman district have been started some basic community
based climate change adaptation measures in there localitics i.e. Kareez irrigation
system, cold-storage rooms, rain water collection places and check dams, this
indicates contribution of local communities and their willingness in adoption and
implementation of climate variability and change adaptation and mitigation measures,
however, there is less knowledge and awareness about climate variability and change,
beside that they are practicing their local knowledge and methods to mitigate, reducc

or prevent water scarcity, pests and diseases.
4.3.4 Ongoing Climate Change Adaptation Measures in Paghman District

Government has started some initiative and some important projects funded by United
Nations Development Program (UNDP) and World Bank (WB) are being
implemented in Paghman district as well in other parts of the country, it seems to be a
fundamental and essential step toward climate change adaptation and mitigation in the
country as well it points out the povernment attention and anticipation towards

climate change adaptation and mitigation.

Followings are precise information about cxisting projects being implementing in

Paghman district, Kabul province and all over Afghanistan.

=  UNDP’s funded project is Climate Change Adaptation Project (CCAP) works
on awareness dissemination and capacity building on climate change,
introduction of climate change adaptation measures and community based
natural resources management promotion, the project covers 4 provinces
including Kabul province;

* Kabul Green Belt Projcct (KGBP) initiated by government with the financial
and technical support of WB, KGBP’s objective is to plant trees, for reducing
air pollution and combating climate change and build a green belt in the
surrounding of Kabul city and some parts of Paghman district is in the project
coverage.

* The first WB funded project is On Farm Water Management Project

{OFWMP) covers sustainable agricultural growth water resource management
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4.4 Future Climate Change Condition

4.4.1. Future Climate Change Projections

Future climate change projections for Afghanistan have performed based on IPCC 4th
assessment report (AR4 2007), emission scenarios A2', A1B and BI under General
Circulation Model (GCM) climatic modeling mcthod, by UNDP, future climate
change projection and forecasted models are established based on past climatic
(19970s-1999) data restored by Depantment for International Devclopment (DFID),
PEACE project and Stockholm Environment Institute (SEI).

However thesc future climatic projects and models are not realistic, actually they arc
alternatives, though the projections represent or indicate the changes in comparison of

technological advancement and innovations, economic growth and population growth.

Future climate change models and projection point out ncarly 1.4 °C raise in
temperature and little decrease in rainfall up to 2030, although the overall climatic
projection (till 2099) represents about 2 to 6 “C raise in temperature, in the meantime
a decline of 10 to 40 mm in precipitation is forecasted, along with rainless situations

in southern parts of the country.

Meanwhile, AIB and A2 climate change projection scenarios project decrcase in
precipitation and increase in tcmperature, while Bl climatc change projection
scenarios projects increase in precipitation and very little change in temperaturc,
actually these figures are only for the time scries of 2030 as well future climate

change projection have made based on thrce months or seasons wised.

In addition, climatic variability (both precipitation and temperature) analysis of
Paghman district also indicates a change in the climatic conditions of the district, as in

recent years decline in snowfall and a little rise in temperaturc has observed, in the

'A1B: Is based on Rapid Economic Growlh as well scenario represents Future Climate Projection on the
assumption, of fast economic development, little population growth, and speedy technological advancement, thus
it represent a balance world.

A2 Ts based on Regionally Oriented Economic Development as well scenario represents Future Climate
Projection on the assumplion, of independence to use, conservation of national resource.

Bl: Is based on Global Environmental Sustainability as well scenario represents Future Climale Projection on the

assumption, of little population growth, fast economic developinent and with speedy lechnological advancement,
thus it represent 2 homogenous world.
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meantime climatic variability shows alterations in precipitation pattern, as in previous
years the district usually experienced precipitation especially snowfall in late
December and early January months, although snowfall has declined in last four
years, which caused various social and environmental damages to the social and
economic wellbeing of the district residents especially to farmers, and to

environmental system and services at all.
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storage rooms, rain water collection places and check dams, this indicates long term
contribution of local communities and their willingness in adoption and implementation
of climate variability and change adaptation and mitigation measures, as local
communities suffer a lot and receive huge negative environmental, social and economic
losses due to their dependency on agriculture activities and natural resource especially
on water resources where both sector are vulnerable to climate variability, change and its
associated induced impacts, therefore in this case local communities should promote
community based climate change adaptation and mitigation measure as well they must

welcome each and every activities initiate by government.

4.5.3 Effectiveness of Ongoing Climate Change Adaptation and Mitigation
Measures against Future Climate Variability and Change

As described in previous sections that Paghman district has suitable and very good
adaptive capacity in adaptation and mitigation to climate variability, change and its
associated impacts, in the meantime the ongoing climate change adaptation measures will
be resulting long-term positive impact against future projected climate change and
promoting community based natural resource management, removing barriers to
sustainable development and laying the groundwork for climate change adaptation

mitigation in Afghanistan.

AlB and A2 scenario based future climate change of Afghanistan up to 2030 times rise
projected decrease in precipitation and increase in temperature, while B1 scenario based
future climate change projected increase in precipitation and little decrease in
temperature, keeping all the scenario based future climate change projection there will be
climate variability however the rate of variability will be less, therefore till 2030 to some
extent the district might not experience major climate variability, beside that adoption
and implementation of climate change adaptation and mitigation measures is highly
needed as Afghanistan has unstable climate condition therefore it will be better to take

proactive climate change adaptation and mitigation measures in anticipation,

Meanwhile present institutional and govemance processes point out the government

attention and anticipation towards climate change adaptation and mitigation, below figure
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Due to the dependency of local communities on agricultural activities livestock rearing
and natural resources local communities have been affected adversely however the rate of

vulnerability is low.

Interviews and meetings with local communities in the district as well questionnaires
based results indicate that recent climatic variability resulted various adverse impacts on
both human and natural systems in the district, although the magnitude and intensity of
theses impacts are not sever, still, proper proactive adaptation preparedness and
mitigation measures need to be taken into account for the prevention, mitigation and

reduction the intensity, magnitude of these impacts.

Meanwhile, due to seasonal alterations and decline in annual precipitation amount, water
resources especially surface water bodies and agricultural practices have been affected
drastically, in the meantime various farmers complained about climate variability and
alterations in precipitation pattern observed in past ten years as a result these variability
affected their periods of cultivation and harvests, furthermore the district has cold
weather and sufficient water for irrigation, thus it has suitable conditions for fruit trees,
i.e. Apple, Cherry and wall nuts, however in previous years the district experienced

snowless and short-term winter seasons.

In addition, land use changes have and urban growth have been affected the
environmental and social systems of the district as large pieces of agriculture and range
lands shifted to residential areas, which also affected adversely natural resources and

livelihoods of loca!l communities in the district.

Followings are sector-wise representation of impacts resulted from climatic variability in

the district:
4.6.1 Water Sector

Climatic variability i.e. seasonal variation, have surprisingly appeared in past 10 years, to
some extent these variability and alterations have worsen and worsening water sector in
Paghman district, although climate variability induced impacts varies across the country,

as southern and northern parts of the country experienced more impacts and suffered a
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lot, though on the average basis, shrinkage in surface water bodies have pointed out all
over the district, due to the dependency of local communities on agricultural activities,
livestock husbandry, and natural resources many them have suffered and experienced

economic losses,

Observed impacts are decline in snowfall in winter seasons and early snow-melt or snow-
thaw in spring seasons, although the district is familiar in its greenery, enormous amount
of water and cherry and apple orchards, though the amount of surface water has reduced

and various farmers are using tube wells in summer seasons for irrigation purposes.

Droughts of 1990s and recent climatic variability i.e. rise in temperature and decline in
precipitation (snowfall) adversely affected water resources especially surface water
resources as various wetlands and natural ponds have disappeared or in unsecure
condition i.e. Kol-e-Hashmat Khan wetland in Kabul province in many others in different
parts of the country, many villagers and farmers in the district stated that several small

and large springs have disappeared since 2006,

On the average basis the district receives 450-500 mm precipitation of annual basis,
hence mountains of the district receive enormous snowfall during winter seasons, in the
meantime it’s considered the main contributor to Kabul River and groundwater recharger
of Kabul city, even though in recent years due to snowless winters, rise in temperature
and early thaw have reduced the capacity and availability of surface and ground water
bodies, in addition, Paghman River has shrunken and became smaller due to recent
climatic variability experienced in past 10 years. Local villagers in the district stated that
in the past due to heavy snowfall during winter season we could not easily travel in the
village even though haul roads between some villages in the district could not accessible
due to blockage, furthermore they added that since 2006 we expenenced surprisingly
snowless and warm winters which yielded negative impacts on their livelihood, well

beings and environment.

In addition, vulnerability index and scores of water sector is high among the other sectors

vulnerable to climate change, vulnerability ranking is obtained from the analysis and
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irrigation, in addition some pieces of the land is being cuoltivated (on rain-fed irrigation
basis) for major and minor crops. In the meantime due to prevailing climatic variability,
temperature rise and seasonal variations, since last 10 years some rain-fed arable land did
not cultivate, thus various farmers adversely affected, on the average basis each farmer
received 300-500 US dollar loss, those pieces of land completely dependent on seasonal
precipitation, as well due to seasonal variations, alterations in precipitation pattern and
temperature rise many fruit trees i.e. apricot and apple trees are sensitive to atmospheric
conditions, due to warm winters in recent years unusually fruit trees blossom in late
winter seasons, although the usual season for blossoming is in mid or late spring seasons,
in addition sleet-fall (freezing rain) occurred on blossoming time which damaged fruit
productivity and resulted insufficient or less harvest, observations from interviews and
meetings with farmers pointed out a loss of 500-800 US dollar received by each farmer

from orchards in the district.

In addition, vulnerability index and scores of agriculture sector is also high due to its

dependency on water,
4.6.3 Biodiversity Sector

Biodiversity sector has direct linkage with climatic varability, changes and natural
conditions, as the climate plays a vital part in maintaining the smooth functions of natural
systems, provision of ecosystem services and continuity of interrelationships among flora
and fauna with nature, though all over the planet earth history climate has changed
actually on natural roufine basis, however due to anthropogenic activities and recent
human induced climate alterations and changes drastically affected biodiversily and
natural system’s balance, as various plant and animal species have extinct or in the state

of danger all over the world as well in Afghanistan.

Paghman disirict is a mountainous area it has rich biodiversity especially wildlife (both
birds and animals) and reptiles, the most famous wild animals of the district are wolf, fox,
wild rooster and wild cats, there are very little information available about the wildlife of
the district therefore full details are not available about wildlife of the district, these

information and names are provided by the residents of the district.
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Biodiversity especially wildlife has affected a lot due to recent climatic variability,
temperature rise and snowless winters, affected the presence of wild animals in the
district, during meetings with local villagers in the district they said that, “in the past
time, during late autumn and winter seasons (before 2000s) we could not travel
individually due to the presence and danger of wolfs and other wild animals in the
village, even though wolfs often came to the sub-urban (near to Kabul city) parts of the
district, although at the present time, due to warm and snowless winter seasons we have
not seen any wolf in the village since long time”, in the meantime some villagers said that

due to climatic changes and temperature rise various migratory birds have disappeared.

In addition, similar to water sector, agriculture sectors, biodiversity sector is also highly
vulnerable to climatic variability, wildlife i1s the most affected part of the biodiversity
affected by climate variability, temperature rise and seasonal variations observed in the

district.
4.6.4 Rangeland Sector

Paghman district is a suitable and secure place for nomads for grazing as the district has
various pastures and rangelands, they are located in hilly and lower valley parts of the
district (see land cover of the district); usually nomads come to the district in mid spring
season (in late April month) from eastern parts (Lghman and Negrahar provinces) and
leave the district in early autumn season (in mid-September month) to eastern parts of the
country, due to recent climactic changes, temperature rise and seasonal alterations, at the
present time movements of nomads have changed and shifted during last 10 years as
they now come to the district in late winter or early spring seasons (late February and

early March months) and leave the district on mid-autumn (in late October month).

To some extent rangelands and pastures are positively affected, however the sitmation
might be different across the country as various southern and northern parts of the
country lost their pastures and rangelands due to deforestation, recurrent floods,

landslides, soil erosion and urban growth,
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In the meantime, rapid urban expansion and growth observed in the district in recent
years have vanished some rangelands as the most development has done in hilly areas,

and in case of its continuity pastures and rangelands will be drastically affected.

Information and data obtained from the villagers and farmers during interviews and
meetings about nomads past coming and departure time to the district, along with their
present coming and departure time to district, showed that, on the average basis nomads
stayed for five months in the district in the past (before 2006), although in present time

they stay for more than six months in the district.

Additionally, unlike to water sector, agriculture and biodiversity sectors, rangelands and
pastures are sensitive to climatic vanability and seasonal variation in the district, as the

sector has affected positively.
4.6.5 Health Sector

Heatth sector is the most important and representative of every society and community of
an area, health sector is consider to be the most vulnerable and sensitive sector to weather
and climatic changes, temperature rise, droughts, natural disasters and other associated
climate induced impacts, the sector could be affected by several climatic influences, due
temperature rise and seasonal changes various people especially children suffered from

Malaria, Pneumonia and other viral diseases in Paghman district and all over the country.

In the meantime due to population growth and urban expansion (without master planning)
the production of solid and liquid wastes in the district has been increased, thus due to
absence of proper canalization, poor waste collection practices (absolutely not collection
of wastes in sub-urban rural parts on Kabul province) and sanitation measures various

people affected and suffered from Malaria disease.

Survey and interview results with residents of the district indicated that due to recent
climatic variabilit and temperature rise mosquitoes have seen during summer seasons in
the district since last five year, due to mosquitoes presence various people affected by
Malaria disease, although in the past mosquitoes were not appear or exist all over the year

in district. Furthermore due to unusual seasonal changes various and lack of basic
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knowledge about child health various children in the district suffered from Pneumonia

disease, even some of them died.

In addition, similar to water, agriculture and biodiversity sectors, health sector is also
highly vulnerable to climate variability and other associated climate change induced
influences, temperature rise is the most unfavorable and dangerous climatic factor to
health sector as it is suitable and pleasant condition for several disease causing parasites

and vectors.

4.6.6 Livelihood

Likewise other rural communities in the country has low economic situations, same is the
case in Paghman district as many families has low economic situations, most of them
make their food and butter from agricultural activities and livestock rearing, due to recent
climate varability, rain-fed arable land remained from cultivation, as a result several
farmers and their families adversely affected, on the average basis each farmer received
300-500 US dollar loss, those pieces of land completely dependent on seasonal
precipitation, as well due to these climate induced impacts, many fruit irees i.e. apricot
and apple trees are sensitive to atmospheric conditions, due to warm winters in recent
years unusually fruit frees blossom in late winter seasons, although the usual season for
blossoming is in mid or late spring seasons, in addition sleet-fall (freezing rain) occurred
on blossoming time which ruin fruit productivity and resulted insufficient or less harvest,
observations from interviews and meetings with farmers indicate a loss of 500-800 US

dollar received by each farmer in Paghman district.

In general terms, livelihoods of the most residents of the district is directly depend on
agricultural activities and agriculture sectors is directly linked with water resources, due
to recent climate variability, seasonal variations and decline in precipitation water
resources and agriculture activities have been affected negatively by recent climate

variability, so the livelihoods of local communities.

Below table shows the vulnerability index and scores of each sector along with their

vulnerability status:
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Sectors Climate Variability and Change Induced Factors
Drought | Seasonal | Alterationsin | Natural | Temperarur Total Vulnerability
Variations | Precipitation | Disasters ¢ Raise Average Status
Pattern Score (out
of 100}

Water 95 85 B5 75 80 34 Very High
Sector
Agriculture a0 80 85 75 75 81 Very High
Sector
Biodiversity 90 75 75 10 70 76 High
Sector
Rangeland 90 70 635 80 65 74 High
Sector
Livelihood 85 70 70 75 60 72 High
Sector
Health 80 75 55 50 60 64 Moderate
Sector

Table-1:- Vulnerability status of Sectors vulnerable to climate induced factors.

Note:

Vulnerability

SCores

have developed from vulnerability

survey form,

questionnaires, interviews and meetings with local communities in Paghman district as

well with government officials in various relevant departments and ministries, on the

average basis more than 100 people were interviewed. In the meantime vulnerability

form (available in annexes) filled by all respondents during interviews and meetings.

Very High: 80-100

High: 70-80
Moderate: 60-70

Low: 50-60

Very low: less than 50
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and environmental system, and recommend offsets or alternatives which are resistant and

friendly to climate change in a given area i.e. Paghman district.

Recent climatic variability and seasonal variations have affected social and
environmental systems in the district, in addition future climate change projections
indicate that these prevailing climate changes will boost up the vulnerability and the
situation may become worsen if proper proactive climate change adaptation measures are

not taken into account.

Adaptation and climate variability and change have direct relationship, the degree of
adaptation grows with increase in the intensity and magnitude of climate change,
therefore Adaptation to climate change is precautionary and preparatory measures to
reduce and decrease the vulnerability of social and environmental system at the present

time and decrease the associated risks for the future.

Followings are community based climate change adaptation measures recommended for

local communities in Paghman district:

4.7.1 Water Resource Management and Ground water recharge through Check
Dams Construction

Check dams are small and temporary structures usually established and constructed in
mountainous and sloppy areas to reduce water flow speed, prevent soil erosion and
mitigate flood risks and hazards, check dams are very old method practiced long ago all
over the world, presently in various developing countries and rural areas (valleys and
mountainous regions) check dams are being constructed, therefore it considered an
essential and important as well recognized community based climate change adaptation
strategy, similarly, Paghman district is valley and mountainous area, hence it has suitable

and applicable conditions for the construction of check dams.

Establishment and construction of check dam is a very suitable, applicable and cost
effective climate change adaptation strategy in the district, due to recent climate
variability, seasonal variations and temperature rise caused early snow melt and thaw as

well these variations enhanced water flow velocity in the district, therefore establishment
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of check dams would be a great climate change adaptation strategy in the district,
advance check dam construction structures and its associated activities will be expensive
and local communities would not be able to bear the costs, so without government
financial support it will not be applicable, however local communities in the district can
build check dams by using local materials, simple and local designs and collective and

volunteer work.

In addition, check dams play a crucial part in recharging ground water resources in the
district, due to population growth and early thaw shrunken surface water bodies thus this
increased the demand for ground water for irrigation and domestic usages during summer
season in the district, in the meantime check dams may prevent or reduce and mitigate

flooding risks and hazards in the district.
4.7.2 Rehabilitation and Construction of Irrigation Canals

Water and agriculture have direct relationship with each other, without water agricultural
activities cannot be performed, due to recent seasonal variations, decline in snowfall and
temperature rise¢ have shrunken surface water bodies and caused early snow-melt and
thaw, therefore water shortages and deficiencies for imrigation purposes have been
occurred in recent years, which has increased the demand of ground water for irrigation
and domestic usages during summer season in the district. On the other hand due to poor
irrigation infrastructure, huge amount of water is being lost during irrigation and due to
absence of water reservoirs many farmers confront with water shortages and deficiencies

during summer season.

Statistics of socioeconomic conditions indicate (disused in detail in previous sections)
that more than 75 % of the population depends on agriculture sector and more than 70 %
is lrrigation based agriculture, however recent climatic variability adversely affected
several farmers, therefore necessity and need is felt for preventing these impacts in the

future.

Beside other recommended climate change adaptation measures, another very suitable

and community based climate change adaptation strategy for combating all the above
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mentioned climate variability and change associated impacts is the rehabilitation and
construction of irrigation canals and infrastructure, this will reduce water losses and
fulfill water requirement for irrigation purposes as will this will enhance agricultural
production in the district. By undertaking this strategy present and future climate change

risks will be reduced and mitigated.

This climate change adaption measure is a cost effective, effective and community based
climate change adaptation strategy, however, at present time government has initiated

some project for the rehabilitation and constructing irrigation infrastructure in the district.
4.7.3 Adjusting Agricultural Activities to seasonal variations

Climate variability and seasonal variations drastically affected usual cropping and
cultivation seasons in Paghman district and all over the country, therefore, at the present
time these changes are considered as threats to sustainable agricultural practices in the
district, local communities especially farmers must adjust and adapt their agricultural

activities to prevailing climate induced impacts in the district.

Site visits, climate variability data analysis and interview results, found and observed
changes in cropping calendar (roughly 20 days change has observed between winter and
spring seasons the change has conceptualized and developed through snowfall and snow
thaw, blossoming (flowering) of fruit trees and cereal and other minor crops cultivation
periods), due to lack of knowledge among farmers regarding climate change as well
absence of precautionary measures for adjusting their agricultural activities, they

followed their usual farming practices, in conclusion they received economic losses.

Professional agricultural and farming extension assistance to the farmers (these service
should be provided from govermment side via professional agriculture extension
workers), is the best option for adjusting agricultural and farming activities and planning
cropping calendar to seasonal variations and climate change, however there are some
other options available for adjusting agricultural activities to seasonal variations i.e.
provision of climatic data to farmers for their self-study, but due illiterateness farmers

would not be able to handle it, therefore vocational agricultural extension trainings and
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assistance are the only suitable option for adjusting agricultural activities to climate
change and seasonal variations, To some extent this climate change adaptation measure
seems difficult, although it’s very important in reducing and mitigating future climate

change risks.
4.8 Recommended Climate Change Mitigation Measures

Mitigation to climate change or climate change mitigation refer to the actions and
measures or management efforts for the prevention, mitigation and reduction the intensity
of climate change induced impacts i.e. global warming and temperature raise, in general
terms mitigation to climate change refers to the prevention or mitigation in man-made
activities contributing to climate change i.e. Carbon Dioxide (CO2) emissions through
different activities and practices, therefore climate change mitigation can be achieved by
afforestation, uses of renewable sources of energy, adopting new technologies
(environmental friendly), effective and efficient use of natural resources especially fossil

fuels and enhancing carbon sinks.

Recent climatic variability and seasonal vanations have affected social and
environmental systems in Paghman district, in addition future climate change projections
indicate that these prevailing climate changes will boost up the vulnerability and the
situation may become worsen if proper climate change mitigation measures are not taken

Into account.

However, climate change mitigation practices are costly, therefore it will be difficult for
local communities in the district to implement and apply these strategies and measures,
although some basic and community based mitigation measures have recommended
below, actually the sole purpose is to bring changes in their lifestyle, disseminate and

increase climate change knowledge among the local villagers in the district.

4.8.1 Enhancing Carbon Sinks and Reducing Temperature Rise through
Alforestation

Paghman district is a greener area compared to other parts of Kabul province, having

sufficient water and suitable conditions for afforestation.
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Knowing the value and significance of forests in mitigating climate change risk and
induced impacts as well for reducing air pollution, government has initiated a project by
the name of Kabul Green Belt Project (KGBP) (discussed in previous section), through

which millions of tress will be planted in Kabul province especially in the district,

Furthermore afforestation and value of forests in mitigating climate change is highly
emphasized by United Nation Framework Convention on Climate Change (UNFCCC) in
various intemnational and regional climate change conferences and negotiations, in the
meantime the value of afforestation was one of the Afghanistan priority for climate
change mitigation 1n its Intended Nationally Determined Contribution (INDC) to climate

change report submittal to UNFCCC’s Conference Of Parties 21st century (COP 21).

Studies and analysis indicate that, temperature rise was one of the main climate change
induced factor which severally affected various agricultural and framing practices in the
district, therefore afforestation and in-suite forest conservation and preservation will be
an easy and possible option as well cost effective and community based climate change
mitigation practice for enhancing CO; sinks and moderating temperature in the district,
although the recommended climate change mitigation strategy highly needs government

financial and technical assistance.

4.8.2 Use of Sustainable Biomass Energy Systems and Renewable Sources of Energy

Sustainable biomass energy systems (fuel efficient cook stoves, biogas plants and etc.)
and renewable sources of energy (hydro, solar, wind and others) are considered clean
sources of energy as well the best climate change mitigation strategy, they play a vital
part in mitigating greenhouse gases, air pollution, diseases and health risks,
socioeconomic development and cost effective than nonrenewable and unsustainable
sources of energy, IPPC strongly endorsed the strategic importance of renewable source
energy in mitigating climate change as well it highlighted and estimated the available
renewable energy generation capacity present at the universal scale for climate change

mitigation.
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Afghanistan has suitable and favorable conditions for hydropower, solar and wind energy
generation, on the average basis the country has the potential of generation more than
20,000 MW electricity from renewable sources of energy, although in the present time

about 300 MW all over the country.

Interview results indicate that almost all families use wood and animal wastes for fueling
and heating purpose in unsustainable manner in Paghman district; however all families
have cattle and can easily established biogas plant/system, in the meantime, the district
has favorable condition for small scale hydro and solar power generation, as the district
has steep slopes and about 320 sunny days all over the year, therefore usage renewable
sources of energy and usage of biomass in sustainable manner can reduce the dependency

on forest and woods as well ensure high energy efficiency.
4.9 Observations and Knowledge of Villagers about Climate Change

Local communities of Paghman district have been experiencing and observing the recent
climatic variabilit, seasonal variations and all other climate change induced factors,
during the interviews and meetings with local villagers in the district, almost all the
respondents expressed their understanding and knowledge about climate change as most
of the villagers were farmers and their agricultural and farming practices were drastically
affected due to recent seasonal variations, change in precipitation patterns and
temperature rise, however the respondents were only aware in their traditional knowledge
as most of them were uneducated as well due to absence of information sharing culture
and lack of extension services from the govemmental side about climate variability,
change and its associated impacts, most of the farmers received economic losses due to

recent climatic variability experienced in the district.

Furthermore, local villagers did not have knowledge about climate variability and change
adaptation and mitigation during my all site visits and collective meetings with the
residents of the district I frequently briefed them verbally about climate change
adaptation measures to be practiced by the community, in the meantime I tried my best to
recommend cost-effective, applicable and effective community based climate change

adaptation measures and strategies (discussed in detail in previous sections), on the other

79| Page






5. CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

Climatic variability analysis of Paghman district from 2006 till 2015 indicates negative
change or decrease in precipitation, which is “- 0.1806 mm”, and positive change or
increase in temperature, which is “0.0183 °C”, changes in the climatic conditions of the
district, as a result, decline in snowfall and a little rise in temperature has observed in
recent years. In the meantime climatic variability shows alterations in precipitation
pattern, as in previous years the district usually received precipitation especially snowfall
in late December and January months, but now it has been shifted to late January and
February months, although snowfall has declined in last four years, which yielded various
social and environmental damages to the socio-economic wellbeing of residents
especially to farmers, and to environmental system and services at all. On the other hand,
future climate change projection of Afghanistan, point out, nearly 1.4 "C raise in
temperature and little or no decrease in rainfall up to 2030, specifically, AIB and A2
climate change projection scenarios project decrease in precipitation and increase in
temperature, while Bl climate change projection scenarios projects increase in
precipitation and very little change in temperature, actually these figures are only for the
time series of 2030, although the overall climatic projection (till 2099) represents about 2
to 6 "C raise in temperature, in the meantime a decline of 10 to 40 mm in precipitation is

forecasted, along with rainless situations in southern parts of the country.

Furthermore, analysis and measurements obtained from land covers (1993, 2010 and

20135) point out 800 ha increase in settlements or residential area in the district.

In a nutshell, this research study concluded that both, social and environmental systems
have been affected due to recent climate variability, additionally, the overall results
shows that water and agriculture sectors in the district have been affected adversely from
recent climatic variability experienced in the area, in the meantime these sectors are at

high risk and the most vulnerable sectors to climate variability and change, luckily the
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6)

7

8)

9

10)

11)

12)

13)

14)

MAIL should provide agricultural extension services regarding crop water
requirement and on farm water management to the local communities especially

farmers in the district and all over the country.

Metrology department and MAIL should inform and support local communities
especially farmers about climate variability and seasonal variation during

cropping and farming seasons.

MEW and MAIL should introduce community based and cost effective, climate
change adaptation and mitigation measures and strategies in the district and all

over the country.

MEW and MAIL should initiate and give the priority to integrated water resource

management especially to watershed management.

MAIL should provide agricultural extension services and technical assistance
regarding climate change and its associated induced impacts encountered to

agriculture sector in the district and all over the country.

MAIL, MEW, MRRD and NEPA should disseminate information and awareness
rising programs regarding climate change and its associated induced impacts

through social media.

ANDMA and meteorology department should aware local communities through
extension workers or other effective communication means, about anticipated

natural disasters occurrence.

ANDMA should introduce community based and cost effective disaster risk
reduction and management measures and strategies in the natural disaster prone

areas.

MAIL and MEW should introduce drought resistant trees and plants in water

scarce areas especially in southemn parts of the country.
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Annex-4: Questionnaire form
Questionnaire form for Community Based Venerability Assessment of Socio

Environmental Impacts of Climate Change on Paghman District, Kabul province,
Afghanistan

Date

Age —_

Sex (male/female)

Status (married/single)
Address

1. Demographic

What is your present source of livelihood/Occupation?

a) Agriculture

b} Laborer

¢) Public servant

d) Business

¢) Animal husbandry

f) Any other.
What is your literacy level?

a) Up to Primary school

b) Up to Secondary school

¢) Under graduate

d) Post graduate

e) Illiterate

How many members are in your family?
Males

Females._.. . __. —

What is your monthly income?
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* What is your personal observation about climate change?

2. Climate change

Have you noticed a change in annual climatic pattern in the past few years?

Yes No

If yes, what sort of change?

DESCTIbE. ...

Have you experienced dry periods and periods of drought in 10 years?

Yes No

If yes, please describe the

A S, L e e e

In case your personal observation, how do you compare today with past 10 years, have
precipitation patterns changed?

Yes No
If yes, please describe the
40 4T S P

What do you think these climatic changes are useful or harmful?

Useful Harmful

Please describe the reasons for your

e L Y
What kinds of problems are being created by the prevailing climatic

CRADEEST...... e et et e sttt eaa b et aa s et R b ere s b s

3. Drinking water

Is your source of water today the same as before past 10 years?

Yes No
If no, describe how it has
Chan e ... i e

...................................................................................
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If you compare today with before the 10 years, how has the quantity of available water
{(both surface and ground) have changed?

More Same Less

If you have a well for drinking water, how many meters did it have before 10 years, and
how many meters depth does it have now?

Meters before

Meters now

4. Crops

If you compare today with before 10 years, how has the production of irrigated crops
changed?

Less Same More

If you compare before 10 years and now, how has production of rain-fed crops changed?
Less Same More

Has vegetation cover/land use changed since 10 years?

5. Water for agriculture and livestock

What are your sources of water for agriculture?

Shallow well

Deep well

Spring (Kareze)

River

If you have a well for agriculture, how many meters did it have before 10 years and how
many meters depth does it have now?

Meters before

Meters now

If you compare before 10 years and now, has the amount of water available for
agriculture changed, especially surface water?

Yes No
If yes, what are the reasons for the
AT S, o e e e

6. Rangelands

Have you noticed any changes in the production capacity of rangelands since the past few
years and now?
Yes No
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If yes, please

et o U P PPN
Have there been changes in grazing practices from before 10 years and now?

Yes No

If yes, please describe,

Have you noticed that there are more people using the same rangelands since before 10
years?

Yes No

If yes, please describe where the new people came

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

7. Livelihood

Does your framing practices, especially horticulture sector affected from recent climatic
changes 1.e. seasonal variations, alterations in precipitation pattern and temperature rise in
the district?

Yes No
If yes, please
Fo Lol ¢ 1 PSR

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

Does rain-fed framing practices affected from recent climatic changes i.e. seasonal
variations, alterations in precipitation pattern and temperature rise in the district?
Yes No

If yes, please describe,

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

Have you affected from recent climatic changes experienced in the district (economically
and socially)?
Yes No

If yes, please
ESCTIDE. . ittt e e

u|l|Page



aBegd|a

ﬂﬁuwNﬁc:SM{
9102-11-22 AnsI2A1UN) pnqey Anoeq 20UIDG [EJUIWUAIIAUL JO UBS(] pewyy 100N 1(J Z1
910Z-11-62 VdaN nup) Juowdojaad(] [qeureisng Jo pesy B[RS SSIA 1!
910T-11-67 VdaN N SOHD pue d3uey) v1eur[)) JO pedH eA1Y “SSIN 0l
I01eM
90Z-0F-9C MIN puE pue] Jo [1auno)) swaldng Jo peay 1eAbrjey] pseyme] -Sug 6
910Z-01-97 MAW 1sieroadg 310U o1qemauy ueger preyy Sog 8
910Z-01-9C MANW 1ISTjE132dQ JUDWRTBUBA 0INO0SY JAJEAM TWITYSeH WIyeLd) L L
910Z-01-€7 | tueumaedaq A3ojonapn 1s1e12dg SIN [BlY JooueH I 9
9107-01-£7 | udunreday A8ojonsyy isfe2dg SUTapo Aetl]) mzem Ye[NqIqeH LeQ) S
910Z-01-¢7 | ewdedacy ASojonap wipeadg ASojoney [eysely uoorey -3uyg b
3JBIOIZRII(] [RI2UDD)
LTOT-10-L1 TIVIN $ADINOSNY [RAEN] JO IOFRUBIA [eIUD) | ImMBUZRYD) YR[INPaYRYS I €
L10T-€0-11 TV | 3je100211(] SID PUE SONSHEIG JO 103033I(] 1eZIYUElG YR[[TMOON "IN 4
910T-Z1-50 TIVIN 31RIOIDAII(] TONRSLU] JO 03I qeded qasseq] I {
e yuaunpaedaqq noneusisaqg BN N'S

sjuamijaeda( [2)UIMUIIAGD) JUBAIIY JUIIIIJIP YA PIAINPUOC)) SMITAIIIU] JO ISIT

SMITAIAU] JO ISI'T :G-Xaudy







‘Kpms
[2IBa$al Sy} ul “191NSIp Uetuyded 10J POPUSIUIOIII IIaM [ITM
‘syuatipedap JueA0|d1 213 JO s2anenun pue s3oafoid Juruoadn
1o 3unsixa 10j seanseaw uonedm pue uoneydepe szueyd
aJewWID paseq AJUNUIUOD PUR 91J123ds 931§ PUSULODI21 O],
‘IWHNED ySnoiyy 23ueys ajewipd
ue)siueyayy duneras|ie m Ayunwuoo ay) 30 souepodun pue 9ol 3s93dns o,
‘maes ‘(MIND ‘adueyo aewnd Funequuiod 10J SUOTIOR JFRIpALLUN
1318 A8 PUE AS12U7 Ioje A\ pUB pue pue A1es$329u oyl WYSYI1Y ‘Apnis Yo1easal 9 Jo Synsax
L10Z-t0+T Jo Answay | Jo ouno)) swpidng | pue s3uipuy sy Suipredar uoneusaid B IDAI[2p puUR SSNOSIp O] €
VAN AQ
wswdo]aA9p a|qeureIsns pue 33UBYD JRIWID JNOQE SIANENTUI pUe
s10foad 3unsixs pue yi10m snolaaid ‘gnoqe uoneULIOJUT UILIQO O],
pue ‘y21e9531 3y3 Junp uonBII[IoR] pue Blep AIESSI99U UTEIqO O,
‘yoreds 3y Jo sduenodun pue ssodind 2y} aonponur of,
‘sadueyo aneuwnd Juijieand
uejstueydyy syun juowdojarag oy Sunequod I0] uUye) 0} saInseaw uonedniw pue uoneidepe
‘Inqey ‘a01jo slqeuIRISOG pue sooudnbasuod a1mny ‘33ueys Aewyd o) ursiueyJyy Jo
910Z-21-$0 [elus]) VJaN | pue 28uey) sypumy) | Anjiqenupna ‘agueyo ajewild Suipiedal uonejuassid e ISAI0p O Z
~epnoraed uy SI98e[[1A 94 pUB SINIUNWIWOD § 10L)SIp ueluySed U
ug)siuRy3 Y SOIYIa PUB SULIOU [B120S SUNSIXI 31} JNOQE UOIBULOJUI UR)qo O],
‘Ingey] | pounoy) juswdojaaag pue fjuawdo[dAsp 9[qeUIRISNS ‘[RIMEU PAsEq AJIUNUIWOD
JaLnsi(] uewysed Ayunuiwo)) Jo aouepodwt ‘uonednw pue uoneydepe sit pue 23uey?d
910Z-60-+1 | “osnoy uew?z ey PUISK(] uewyde g J1RUWID JNOQE SSOUBIEME ‘Y2Irasal Jo asodind a1y sonponui o, [
juaunyreda(/uosiag
aeq INUIA JPRIUO)) epuwatdy | N'S

yuswreda(/uosiag 3eIuU0)) pue ANEQ ‘INUIA ‘epuady SINOA

epuady (SIWO.H) SEUNII dnoas) sniyoy :9-Xxauuy



















