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ABSTRACT Iranian rural and homadic communities living in drought-prone marginal areas with subsistence economy,
seem to be most vulnerable during the occurrence of drought crisis. Various communities have their own different
approaches to manage risk and crisis, including drought and other natural disasters. In the past, however, traditional
communities in dry lands typically managed and protected their resources communally using their own indigenous
knowledge. Under the current situation, development of various mitigation mechanisms and crisis management
systems have led to optimistic visions for controlling drought and revitalizing livelihood systems of rural and nomadic
communities affected by drought. A survey research was conducted to identify and analyze the causes, impacts and
management mechanisms of drought crisis in rural and nomadic communities in Southeastern Iran which have
severely been affected by drought during the last decade. The sample of the study encompassed 220 managers and
specialists of various rural and agricultural related governmental departments, who have been extensively participated
in management and mitigation of drought crisis. The instrument for data collection was a questionnaire which was
validated by a panel of experts and the reliability index was established by Cronbach’s coefficient. The collected data
were analyzed using the Statistical Package for the Social Sciences Software. Major findings included: five components
were extracted for the causes of drought vulnerability, including: socio-economic, livelihood, hydrological, agricultural,
and metrological drought. Management mechanisms of drought crisis summarized in five factors, namely as: integrated
water resources management, institutional capacity building, targeted supporting, systemic planning and sustainable
development of agricultural and livelihood. Based on the findings and conclusions of this study, specific
recommendations were made to reduce effects of drought crisis.

INTRODUCTION

The great challenge for the coming decades
will betoincreasefood production with lesswater,
particularly in countries with limited water
resources. The effective and sustainable use of
water for agriculture hasbecome aglobal priority
of vital importance, requiring urgent and
immediate solutions in view of intensifying
competition (Smith & Munoz, 2002). Itisestimated
that theworld contains about 1400 million km? of
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water. Of thiswater, solely 35 million km?3 (2.5%)
are freshwater. The large amount of freshwater
contained in ice caps, glaciers and deep in the
ground, which is not easily accessible for use.
The average annual rainfall overland amountsto
119000 km3, of which some 74000 km2 evaporates
back into the atmosphere. The remaining 45000-
kms flows into lakes, reservoirs band streams or
infiltrateinto the ground to replenishthe aquifers.
Not all of these 45000 km? are accessible for use
because part of thewater flowsinto remoterivers
during the seasonal floods (FAO 2003). According
to the World Disaster Report (Walter 2004),
drought and famine have proven to be the
deadliest disasters of the decade worldwide,
accounting for at |east 275,000 deaths since 1994.
This was nearly half the total for all natural
disasters.

Drought, as a phenomenon, has been with
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the history of humanity since time immemorial.
Ashistorical accountswould bear, early societies
struggled with the impacts of drought sometimes
contributing to the downfall of a civilization.
Recently global warming effects and climate
change are becoming definitely a major concern
of humanity and one of the major reasons of
drought. In modern societies, despitethedramatic
advances brought by modern technology, they
have not actually provided clear answers to one
of nature’s debilitating calamities. Scientists
consider drought as a temporary climatic
aberration, which has a recurring feature that
occursin high aswell as low rainfal areas. It is
one of the most complex and least understood of
all natural hazards, affecting more people than
any other hazard (Hagman 1984). Contrasted to
other natura hazardslikefloods, earthquakes, and
hurricanes, the damage brought by drought is
usually non-structural but spread over larger
geographical areas. Its effect accumulates slowly
over aconsiderable period of time and lingerson
for years. Sinceitsonset and end, asisitsseverity,
isdifficult to determine, people generally are not
fully aware that they are in the midst of such an
event. Drought therefore is known as creeping
phenomenon, that is anormal part of climate for
virtually all regions of the world; it results in
serious economic, social, and environmental
impacts that is complex to understand and much
more difficult to anticipate (Wilhite 2000).

Drought is an insidious hazard of nature. It
originates from adeficiency of precipitation over
an extended period of time, usually a season or
more. This deficiency resultsin awater shortage
for some activity, group, or environmental sector.
Drought severity is dependent not only on the
duration, intensity and spatial extent of a specific
drought episode, but also on the demands made
by human activities and vegetation on a specific
region’s water supply.

Thereisnot an acceptableand clear definition
about drought. There is a need for different
definitions (Wilhite& Glantz 1985). Theparticular
problem under study, the data availability and
theclimatic and regional characteristicsareamong
the factors influencing the choice of event
definition. Wilhite and Glantz (1985) found more
than 150 published definitions of drought, which
might be classified in anumber of ways. Some of
the most common drought definitions are
summarized in Tate and Gustard (2000), Demuth
and Bakenhus (1994) and Dracup et d. (1980) and
Wilhiteand Glantz (1985).
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Drought is a complex physical and social
process of widespread significance (American
Meteorological Society, 2003; Owenset ., 2003).
The most commonly used drought definitions,
which have been applied in the current study, are
based on meteorological, agricultural, hydro-
logical, and socio-economic droughts (Wilhite
and Glantz, 1985). Meteorological drought isoften
defined by a period of substantially diminished
precipitation duration and/or intensity. Agri-
cultural drought occurs when soil moisture is
inadequate to meet the needs of a particular crop
at a particular time. Hydrological drought refers
to deficiencies in surface and subsurface water
supplies. Socioeconomic drought occurs when
physical water shortages start to affect the health,
well-being, and quality of life of the people, or
when drought starts to affect the supply and
demand of an economic product (Wilhite and
Glantz 1985; Zamani et al. 2006; Moghaddas-
Farimani and Hosseini 2004).

At the socio economic level, vulnerahility to
drought is resulted from a series of complex,
multiple, and inter-related causes. Care must be
taken to distinguish indicators of increased
vulnerability fromitsassumed underlying causes.
However, vulnerability itself contributes to such
causes. Thecomplex redlity originating from these
diverse concepts, therefore, suggest that in
addressing solutions to mitigate drought, a
comprehensive and systemic approach is needed
not only to understand the causes, effects and
management mechanisms of drought crisis, but
also to select and design an appropriate approach
based on location-specific circumstances.

The impacts of drought are largely non-
structural and spread over alarger geographical
areathan are damagesfrom other natural hazards.
The nonstructural characteristic of drought
impacts has certainly hindered the devel opment
of accurate, reliable, and timely estimates of
severity (Sabet-rafter et al. 1999; Sivakumar and
White 2002).

Iran, located in the dry and drought-prone
area of the Middle-East, has been continually
affected by droughts. A severe drought which
has been unparalleled during the last 30 years,
seriously affected 18 of the country’s 28
provinces, mostly in Southeastern and central Iran,
from 1998 to 2003. This drought has continued
sincetheninthestudy area, namely, the provinces
of: Sistan - Baluchistan, Southern Khorasan and
Kerman, affecting all aspects of socio- economic
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life and has seriously caused damages to
environment and natural resources.

A recent study among Iranian farmers
revealed that asmall percentage of farmersfacing
drought perceived more resource gains than
losses (Zarafshani et a. 2005). Almost al farmers
had lost material resources; the gains mainly
concerned personal and social resources, such
as knowledge, patience, hope, and strengthened
social ties. Another vulnerability assessment of
drought showed that some people even welcomed
drought as an event that supports societal values,
such as group coherence, and because it
suspended the necessity to undertake tiring
fieldwork, whilst food provision was secured
thanksto food aid programs (Kromker and Mod er
1998). Consequently, they did not necessarily
regard drought as a threat. This is in line with
results of general stress research, which showed
that stressful situations can lead to a strengthen-
ing of social ties and an increase in feelings of
personal mastery (Aneshensel 1996). Such results
merit further investigation, but support the notion
that key in understanding the psychological
consequences of drought is how people cope,
what the effects of these coping efforts are in
terms of perceived net resource loss or gain, and
hence whether people perceive drought as aloss
or again situation.

According to the results of some studies
(Scones 2001; Morten and Sear 2001; Morten et
al. 2002), thereweredifferent quality and quantity
of drought vulnerability from country to country
and it perceived a dynamic salutes.

Barton et al. (2001) showed that some factors
such as, nation, race, climates, social sta-tues,
gender, and age influenced on vulnerability to
drought; in addition, other factors, such as:
political, economical and social infrastructurescan
be effective in these situations. Global and
regional issues (e.g., wars, epidemic disease ...)
can affect vulnerability to drought. Also, factors
such as: population growth, social race, drought
nature, migration and settlement patterns, degree
of economic development, health and sanitary,
capacity to cope with drought, information
analysis and indicator delineate were identified
as affecting the vulnerability to drought (DPIRP
1997; Kinsely et al. 1998; Cole 1989; Bush 1995;
Blench and Marriage 1998). Regarding literature
review, vulnerability causes can be summarized
as. undeveloped infrastructure, lack of facilities,
weak authority, lack of communication with macro
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political and economical systems, ineffective
markets, lack of socia benefits, and institutional
supports (Barton et al. 2001; Voget and Somma
2000; Lorena Kenny 2002). In addition, high
population growth, urban development, desert
intensity, and deforestation are factorsthat inten-
sify drought phenomena. Undesirable conditions
of rura and nomadic communities in poor and
margina areas, which are described with low
income, livelihood dependency on rain and
natural resources, unavailability of appropriate
technology, lack of infrastructure (e.g. road, water,
energy...) supportive facilities and lack of infor-
mative and awareness systems, can be intensify
vulnerability in disasters, especially in droughts.

Considering the negative and unwanted
impacts of drought and the geographic situation
vulnerability of Iranian society especialy itsrural
and nomadic communities, there is a need to
design purposeful, comprehensive/systemic
mechanisms to cope with drought impacts
(Kourdovani 2000; Mogadas-Farimani and
Hossaini 2004; Sabet-Rafter et d. 1999; Nasgjizadeh
2000). Thefirst step in such aprocessisto obtain
appropriate, up to date, relevant, exact knowledge
and perception of the people involved drought
phenomena; and understanding its contexts,
causes, interactions, and impacts. And the next
step then would be identification of affective
policies, approaches, and mechanismsfor decision
making and plans to cope with this phenomenon
and reduce its impacts (Nahavanidi-pour 1999;
Kourdovani 2000; Rahmanian 1999, K hazaneh-deri
eta. 1999; Salamat 1999).

Drought preparedness and management are
effective strategies to reduce risks and therefore
the impacts associated with droughts. Prepared-
nessfor drought necessitates greater institutional
capacity at all levels of government and more
efficient coordination between different levels of
government. Preparednessalsoimpliesincreasing
the coping capacity of individuals and commu-
nitiesto deal with drought events (Sivakumar and
White2002).

Purposeand Objectives

The main purpose of the study was to inves-
tigate causes, effects and management mecha-
nisms of drought crisis, in rural and nomadic
communities, in Southeastern Iran. The specific
objectives were:
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I dentifying and analyzing root causes of rural
and nomadic communities vulnerability;

- Identifying and analyzing drought effectsand
impacts,

- investigating the causes of vulnerability
regarding hydrological, agricultural, metro-
logical, and socio-economic drought;

- Explaining adiagram model for conductingthe
process of drought crisis management.

METHODSAND PROCEDURES

This survey study was conducted to analyze
causes, effects and management mechanisms of
drought crisis, in rural and nomadic communities
in Southeastern Iran. The population consisted
of 220 people who were directly and extensively
engaged in the process of drought management/
mitigation throughout the various stages of its
occurrence in Southeastern Iran. These included
extension managers/specialist and agricultural
natural resource speciaistsworkingin: Provincial
Agricultural Extension offices, Natural Resources
Department, Regional Water Management
Department, Nomadic Affairs Department, and
Agricultural Bank in the provinces of Kerman,
Sistan-Ba uchistan, and Southern Khorasan. The
reasons that these provinces were selected for
the study were the severity of drought crisis
during the years before the study was began and
the diversity of the rural and especially nomadic
communities in these provinces, who hold and
manage a wide variety of farming and nomadic
production systems, each being affected diffe-
rently by drought. The survey was performed
through census. The frame was obtained from
the provincial offices of the related departments
in each province. A questionnaire was devel oped
to explore causes, effects and management
mechanisms of drought crisis. It was based,
partially, on the findings and the results of the
first qualitative phase of the study. Actually, this
study was a two-phased qualitative and quanti-
tative design as a joint research project of the
Ministry of the Agricultural Jihad and the
University of Tehran. Theresultsof thequalitative
phase have been given in a separate report. In
the qualitative phase a wide groups of managers
and specialistsand a so farmersand nomadswere
interviewed through semi-structured and in-depth
interviews. Besides the findings of qualitative
phase an extensive literature review was conduc-
ted to develop the questionnaire’s items. The
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guestionnaire covered these parts: drought
causes (32 items), drought effects and impacts
(25items), and drought management mechanisms
(35 items). The extent of importance of drought
causes, effects and impact, and drought manage-
ment mechanismswere measured on afive-point,
Likert scale which ranged from 1 (not important)
to 5 (extremely important). Thevalidity (faceand
content) of the questionnaire was established
using a panel of experts consisting of university
faculty membersinthe departmentsof Agricultural
Extension and Education, Agronomy, Irrigation
Management in Tehran University, and specialist
of variousrelated Departmentsin the Ministry of
Agricultura Jihad. A pilot test was conducted to
determine the questionnaire’s reliability (Cron-
bach’s Alpha=0.72, 0.76, and 0.81 for causes,
effects and management mechanisms of drought
crisis, respectively). After theinitial mailing and
two follow-ups (calling and sending another
copy of theinstrument), atotal of 211 respondents
returned the questionnaires. (Return rate 92%).

Collected data were analyzed using the
Statistical Packagefor the Social Sciences(SPSS).
Appropriate statistical procedures (explanatory
factor analysis) for analyzing were used.

RESULTS

To identify the causes, effects, and manage-
ment mechanismsof drought crisisin Iranian rural
and nomadic communities, thefactor analysiswas
employed to summarize the variables of the
research to a smaller quantity and to determine
the effect of each of the variables to confine the
factors.

A: Factor Analysisof Basic Causesof
Vulnerability to Drought in Rural and
Nomadic Communities

A seriesof exploratory factor analyses (SPSS
11.5) were conducted using the 32 variables
identified as causes, with Varimax as a rotation
method and Eigen values more than 1 as a cut-off
point for the number of factors extracted. It was
revedled that the internal coherence of the data
was appropriate (KM0O=0.811 for vulnerability)
and Bartlett’s statistical data was at 0.01 level
significant (900.24). There were five factors,
according to Kaiser Criteria, as perceived by
respondents, that their Eigen values were
extracted morethan 1 (Table 1).
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As viewed by the respondents, analyses of
the causes of vulnerabilities in the rural and
nomadic communities, eventually resulted in the
selection of four factor solutions based on &l of
the 32 initial variables. These factors accounted
for a total of 88 percent of the total variance
explained by the model.

The first factor- 32.42 percent of the total
variance explained, comprising thefollowing three
variables as important effective factors included
the following eleven variables, as important
drought causes: L ack of strategic and comprehen-
sive drought plans; under- devel oped infrastruc-
tures in rural/nomadic communities; ineffective
market systems for inputs supply and marketing
the commodities, low investment and uneco-
nomical capital expenditure systems in rural/
nomadic communities, lack of cooperation among
public and private sectors and interruption of
traditional systems, lack of peopl€e's participation
in drought management planning; political and
sociad isolation of rural and nomadic communities;
ineffective modern and traditional social
organizations to cope with drought in rural and
nomadic communities, emphasis on short time
versus long time facility provisions; widespread
chronic poverty in rura and nomadic communi-
ties, and the current special characteristic of
Iranian rural/nomadic population (such as high
birth rate, migration and immigration, and aging).
This factor was named “ Socio-Economic
Drought” . Loadingsrangefrom 0.97 to 0.99.

The second factor- 19.3 percent of the total
variance explained, comprising the following
seven variables as important drought causes;
traditional animal husbandry and unawareness
of modern practices; lack of sustainable
occupational and employment opportunities in
rural/nomadic communities; ineffective and
inappropriate public servicesand facilitiesin the
rural/nomadic educational, insurance, and health
systems; lack of resource diversity along with
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increasing rate of human and natural resource
erosion; unclear and ambiguousland and pasture
ownership systems; inappropriate consumption
patterns and widespread urban nutrition patterns
in rural/nomadic communities, and low accessto
modern agricultural inputsand technologies. This
factor was named “Livelihood Drought”.
Loadingsrangefrom 0.90t0 0.98.

The Third factor— 17.79 percent of the total
variance explained, comprising the following six
variables as important drought causes: Water
resource shortages, lack of appropriate facilities
and infrastructures for water reservation; unsus-
tainable water network systems; lack of appro-
priate mechanismsfor reconstruction and optimi-
zation existing water networks and resources,
inappropriate water usage and high rates of water
wastes; and water pollution. This factor was
named “Hydrological Drought”. Loadings range
from 0.94t00.99.

The fourth factor- 10 percent of the total
variance explained, comprising thefollowing four
variables were; inappropriate institutions for
irrigation and drainage systems, such as water
user associations; insufficient knowledge and
skills of peoples and lack of appropriate techno-
logies in water resource management in agri-
cultural and nomadic sectors; low access to
aridity- resistant seeds and ineffective extension
and education programs in water management.
This factor was named “Agricultural Drought”.
Loadingsrangefrom 0.85t00.97.

The fifth Factor— 9 percent of the total
variance explained, comprising thefollowing four
variables: beinglocatedin arid and semi-arid aress,
irregular distribution of rainfall and low preci-
pitation; high temperature variation, evaporation
and transpiration; and lack of data based and
modern weather alarming systems. Thisfactor was
named “Metrological Drought”. Loadings range
from0.81t00.92.

Table 1: The extracted determinants along with Eigen values, variance percentage and the cumulative

variance percentage

Drought causes Eigen The variance percentage of Cumulative variance
value the Eigen values percentage
Socio-economic drought 11.23 32.422 32.422
Livelihood drought 6.559 19.291 51.713
Hydrological drought 6.048 17.787 69.05
Agricultura drought 3.411 10.033 79.533
Metrological drought 3.018 8.876 88.409
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B: Factor Analysis of Drought Effects and
Impacts

The results of factor analysis of drought
effects and impacts revealed that the internal
coherence of the data were appropriate
(KM0O=0.835) and Bartlett’s statistical data was
at 0.01level significant (2389.811). Accordingto
Kaiser’s criteria, the results showed that drought
have had four effects, that their Eigen valueswere
extracted morethan| (Table 2).

The results of explanatory factor analysis of
drought effects and impacts extracted four
principal components called, Environmental -
Ecological impacts (28.3%), Livelihood-
Economical impacts (23.28%), Social impacts
(22.73%) and Psychological impacts (10.46%).
Thesefactors, totally explained 84.76% variances
of analyzed effects and impacts.

C: Analysisof Drought Management
M echanisms

At the third step, the drought management
mechanisms in rural/nomadic communities were
analyzed. The results showed that data were
appropriate and KMO= 0.739 and Bartlett's
statistical data was at 0.01 level significant
(774.495). According to Kaiser Criteria, theresults
showed that five factors explained 75.8 percent
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of variance of drought management mechanisms,
whichtheir Eigen valuesweremorethan| (Table3).

At the third step, using the factor analysis
method, 35 identified drought management
mechanisms were categorized into five factors,
namely as: integrated water resources manage-
ment, institutional capacity building, targeted
supporting, systemic planning, and sustainable
development of agricultural and rural nomadic
livelihood systems.

Factor 1 - 24.98 percent of the total variance
explained, comprising the following three
variablesasimportant effective mechanisms. This
factor was named “Integrated Water Resources
Management”. This factor included nine
mechanisms, loadingsrange from 0.88t0 0.98.

Factor 2 - 17.97 percent of the total variance
explained. This factor was named “Institutional
Capacity Building”. Thisfactor consisted of seven
mechanismsloadingsrange from 0.89t0 0.99.

Factor 3 - 14.23 percent of the total variance
explained. This factor was named “ Targeted
Supporting”. Loadings range from 0.82 to 0.98
which consisted of six mechanisms.

Factor 4 - 10.93 percent of the total variance
explained. This factor was named “Systemic
Planning”. This factor included seven
mechanisms, loadingsrange from 0.65t0 0.82.

Factor 5 - 7.77 percent of the total variance
explained. This factor was named “Sustainable

Table 2: The extracted determinants along with the Eigen values, variance percentage and the cumulative

variance percentage: Effects and impacts of drought

Impacts Eigen The variance percentage  Cumulative variance
value of the Eigen values percentage
Environmental- Ecological 7.638 28.290 28.290
Livelihood - Economical 6.284 23.276 51.566
Socia 6.138 23.732 74.298
Psychological 2.823 10.456 84.754

Table 3: The extracted determinants along with the Eigen values, variance percentage and the cumulative
variance percentage: Drought management mechanisms

Drought Management Mechanisms Eigen The variance percentage  Cumulative variance
value of the Eigen values percentage
Environmental- Ecological 7.638 28.290 28.290
Livelihood - Economical 6.284 23.276 51.566
Social 6.138 23.732 74.298
Psychological 2.823 10.456 84.754
Integrated water resources management 8.06 23.4 24.98
Institutional capacity building 6.29 17.97 42.95
Targeted supporting 4.98 14.23 57.18
Systemic planning 3.83 10.93 68.11
Sustainable development of agricultural and 2.72 7.77 75.89

rural nomadic livelihood systems
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Development of Agricultural and Rural Nomadic
Livelihood Systems’. This factor included six
mechanisms, loadingsrangefrom 0.59t0 0.77.

In general, these factors explained 75.9%
variances of the analyzed drought management
mechanisms in Southeastern Iran.

CONCLUS ON AND RECOMMENDATIONS

The great challenge for the coming decades
will betoincreasefood productionwith lesswater,
particularly in the countries with limited water
resources (such as Iran). The effective and sus-
tainable use of water for agriculture has become
a global priority of vital importance, requiring
urgent and immediate solutions in view of
intensifying competition (Smith and Munoz 2002).

Drought is a pervasive natural hazard that is
a normal part of the climate of virtually all
countries, especially, those counties that are
located in dry and semi-dry areas. It should not
be viewed as merely a physical phenomenon.
Rather, drought isthe result of interplay between
anatura event and the demand placed on water
and other natural resources by human-use
systems. These systems can significantly
exacerbate the impacts of drought through the
unsustainable use of natural resources. Drought
can inflict considerable impacts and hardship on
societies. The impacts of droughts have
demonstrated this fact again and again over the
last ten years in the study areain Iran. Drought
illustrates in innumerable ways the vulnerability
of economic, social, political, and environmental
systems to a variable climate. It also illustrates
the dependencies that exist between systems,
reinforcing the need for improved coordination
within and between levels of government.

The economic, social, environmental, and
psychological impacts of drought are the product
of both the natural event (i.e., meteorological
drought or precipitation deficiencies over an
extended period of time) and the vulnerability of
society to these periods of precipitation
deficiencies. Expressed another way, theimpacts
of drought are determined not only by the
frequency and intensity of meteorological
drought but also by the number of people at risk
and their degree of risk. Increasing and shifting
population, changing trends and patterns of
water use, institutional fragmentation, non-
sustainable natural resources management
policies, and growing environmental awareness
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and concern, all define afuture where water will
continue to be a primary source of conflict and
controversy. Demand for water and other shared
natural resources is increasing society’s vulner-
ability to water supply interruptions caused by
drought. As a result, future droughts can be
expected to have greater impacts, with or without
any increase in the frequency and intensity of
meteorological drought (Wilhite 2000).

In the case of drought, two types of coping
have been well investigated (Zamani et al. 2006).
First areagricultural adjustments, most commonly
thesaleof livestock, early sowing of seeds, herds
diversification, plant protection, purchasing of
forage, investment in shallow or deep tube wells,
and cultivating more water-efficient crops(Blench
and Marriage 1999; Keenan and Krannig 1997,
MacDonnel et a. 1995; Mortimor and Adams
2001; Owenset al. 2003; Skoufias 2003). Second
are economic adjustments (Campbell 1990;
Hanson and Weltzin 2000; MacDonnd et a. 1995;
Mortimor and Adams 2001; Owens et a. 2003;
Rockstrom 2003; Young 1995), which show
evidence for resource loss cycles. A literature
review of economic coping behavior of African
and Asian rura households facing famine as a
consequence of drought (Corbett 1988) showed
that risks to food security are frequently antici-
pated and carefully planned. Economic coping
strategiesrel ate to asset management. During non-
crisisyears, two sorts of assetsare acquired. First
are aform of saving and self-insurance, such as
small stock and jewelry, which can be liquidated
intimes of crisis. Second are assets that play key
roles in production and income generation, such
as oxen and land, which are more risky and less
liquid.

Public intervention in implementing adap-
tation measures and policiesfor managing crisis,
such as drought, climate change and so on,
encouraged and facilitated by the international
community, falls into five categories, including
(2) providing information and advice, (2) provi-
ding guidance and training, (3) promoting
adaptation measures, (4) mandating adaptation,
and (5) institutionalizing adaptation capacity and
policy (Yoheet al. 2007).

Drought crises management, is systemic
process, complex, and multi-dimensions, like his
nature, and need to be strategic planning and
operational schematizationinlong and short time
periods, which complete in the county, states,
regions, and even global areas. In addition,
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drought crises management must be drawn based
onlow (operational) levels, situational conditions,
and participatory approaches and flexihility; in
addition, encompass ecological, economical,
social, and cultural knowledge. However, in many
countries of the world there is no policy directly
related to drought and when this phenomenon
occurs, they ratify the program of the drought
(Wilhite 1997). Countries have often reacted to
drought by providing assistance, essentially on
an ad hoc basis, as it is the case for other natural
disasters. However, such assistance is not
considered asaright of the affected population on
one hand, and there exists no clear and explicit
regulations on theissue on the other. Theactivities
are also often fragmented between several
ingtitutions, with no or limited coordination. With
time, thisway of doing hasbecomeadefacto policy
on crisis management, with al its limitations and
drawbacks(Bazza2001).

To overcome these limitations, anew visionis
needed with a policy that focuses on prior
preparedness, with acloselinkage between regular
development programsand drought mitigation. The
policy would also address response to drought in
amanner that profits sustainable devel opment and
management of natural resources. At the level of
each country, it is recommended to establish an
integrated national policy that focuses on the key
sectors, which may differ from one country to
another. The same approach would apply at the
level of local governments or communities.
Another characterigtic of the policy isthat it should
link the different levels (government, local
authorities, communities, etc.) and accommodate
for good coordination of drought management.

Based on the results of this research,
management mechanisms of drought crisis
included 35 variableswhich were categorized into
five factors, namely: targeted supporting,
ingtitutional capacity buildings, integrated water
resource management, systemic planning, and
sustainable development of agriculture and
livelihood system (figure 1). Integrated water
resources management is one of the critical
mechanisms to conserve water for drought times.
Enactment of effective laws and regulations for
water conservation by private and governmental
organizations are important in the case of
institutional capacity building. In addition,
targeting governmental supports can empower
more vulnerable rural and nomadic communities,
especidly in disaster times, so that they can cope
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with the multiple effects of the disaster. Although,
allocated credits and recourses are not sufficient,
however at the initial stages of drought, their
targeting to the most vulnerable communities can
be effective.

Drought crisis management should be based
on an integrated, comprehensive, systemic,
pluralistic, participative and network-oriented
strategy, recognizing and embracing all
stakeholders, beneficiariesand clients. Infact, this
process needs to recognize several interrelated
causes of drought as complex phenomenon,
including agricultural drought, hydrological
drought, metrological drought, livelihood drought
and socio-economic drought. Also, effective
drought crisis management needs to explain
appropriate decisions for reducing effects and
impacts of drought in livelihood- economical,
environmental- ecological and psychological
dimensions(Fig. 1).

Although drought mitigation, necessitates
sustainable management system (Mir-Abolgha-
semi 2000), however, the assessment of drought
polices in Southeastern Iran indicates that drou-
ght management policies are mainly based on
hasty and defective decisions during the crisis
(Khazaneh-Dari et al. 1999).

Drought management programs cannot be
effective, unless rural and nomadic communities
have avoicein the planning and implementation
of schemes. If stockholders involved in drought
plans, it had transformed vulnerability into
strength, hazards into productive resources and
had improved capacities (Fig. 3), as a result,
vulnerahility to drought reduced. Education can
be increased knowledge of people in drought
prevention and empower them in order to
participate in operationa phases (Fig. 2).

Creating anationd interagency task forcewith
the authority to develop and implement an
integrated national drought policy and planwould
represent an important first step. The task force
must be developing the objectives of a national
policy in concern with extensive public involve-
ment. This policy should promote the concept of
risk and crisis management, although it cannot
ignorethe need for government assistance during
extended periods of severe drought. However,
this assistance must be consistent with national
policy. The policy should promote self-reliance
while at the same time protecting the natural and
agricultural resource base. The interagency task
force should coordinate the drought-related
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Fig. 1. Causes, effects and management mechanisms of drought crisis

activities of the national government (i.e.,
forecasting, monitoring, impact assessment,
response and recovery, and planning). This
national policy should also incorporate
incentives for all drought-prone provinces to
develop plans that promote a more proactive,
anticipatory approach to drought management
(Fig. 3).

A critical component of a national drought
policy and plan is an integrated national climate
monitoring system to continuously track climatic
conditions and anomalies and project water
availability. Some components of such a system
are dready in place in Iran but divided among

many provincial and national agencies. This
monitoring system would provide the basis for
the early detection of drought and other extreme
climatic events, enabling planners, natural
resource managers, and others to make more
informed andtimely decisions. Therelatively small
investment required to develop and maintain this
system is justified given the large benefits that
would accrue through a reduction of impacts
associated with droughts, floods, and other
climate-related events.

Ideally, interventions should first act to
prevent resource loss at the community level, in
particular by raising community awareness and
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Management (Seely 1999)

by developing community strategies (Zamani et
al. 2006). For example, by establishing coopera-
tives for efficient use of water, farmers can be
encouraged to plant more resistant crops and
make better use of their water resources. Farmers
and tribal cooperatives can pool resources from
government or non-government agenciesor even
from private donors, such as farm elites. It is
clearly most effective to foster community
preparedness before community resources are
under direct strain.

Policy
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Because of the confusion associated with the
definition of drought and the fact that different
people often have different perceptions of it, its
onset is often unnoticed and its impacts are not
detected on time. As aresult, reaction to drought
is usually late, resulting in greater losses and
hardships, and making the cost of emergency and
recovery even higher. This situation can be
avoided only through well planned monitoring
of drought, according to clear and well-defined
criteria, applied by trained personnel. Drought
monitoring would also serve as the basis for
responsetowhichit would be closely linked. Both
monitoring and response are to be coordinated
by a single agency, under the supervision of a
high authority (Bazza2001).

In general, preparation, adjustment, and
adaptation strategies towards drought have been
studied on the household, the community, and the
national level. Much is known concerning, for
example, economic behavior on these different
levels and its effect on material and energy
resources. What istypicaly missingisinsight into
personal consequences, such as consequences
for social and personal resources, and the
interaction between individual reactionsand other
ecological systems. For example, the study by
Campbell (1999) showed how macroeconomic
developments created new opportunities. It also
showed how some people were ableto profit from
these opportunities, and others were not, based
on specific structural characteristics. It would be
interesting to investigate personal differencesin a
more psychologica manner, for example, which
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Fig. 3. Conceptual framework to reduce society’s vulnerability to Drought, Unganai (2004)
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recognizes new opportunities, and is motivated to
seizethem.

At last, lessons learned from previous
drought response attempts in Iran, need to be
documented, evaluated, and shared with al levels
of government through post-drought audits.
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