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Abstract: The rapid urbanization and environmental imbalahese significantly challenged
Pakistan’'s organizational capacity to respond anitiaie relief efforts and hence increasing its
vulnerability to flood disaster situations. Thisidy considers systems thinking approaches such as,
Causal Loop Diagram (CLD) and Driver-PressureseStiinpacts-Responses (DPSIR) framework
to identify key stakeholders to disaster risk remuc and analyze various social, technical,
institutional, cultural, infrastructural and enviroental factors that contribute to flooding in
Pakistan. Based on the information collected thihoegpert interviews with key government
officials and analyzing the existing literature amesearch reports on floods and disaster
management, policy recommendations for long-temmod| disaster response strategies have been
made. The comprehensive set of recommendationsrdeweffective flood management and
mitigation would help build resilience from flootly raising community awareness and enhancing
institutional capacities at federal, provincial adidtrict government levels in the countries like

Pakistan and other developing nations facing aataisic flood situations.

Keywords: Disaster risk reduction; disaster management; rislhagement; system thinking;

Pakistan



1. Introduction

Natural calamities such as earthquakes, floodsugiis, bushfires, soil erosion, storms,
epidemic diseases, landslides and cyclones occue mequently due to the climatic variation in a
region [1]. Floods are one of the serious socianr@hidisaster [2] affecting the socio-economiciyi
Asian continent is prone to natural disasters [Besein the countries like Bangladesh, India, China
and Pakistan have confronted catastrophic floodingtions during the last decade [4]. Flooding in
Pakistan has been a recurring phenomenon thataaed heavy losses to infrastructure, agriculture
and human life [5].

Pakistan is a developing country, with inadequéted preparedness and risk management
mechanism. This was evident from the floods of 20140 revealed a gap governing availability of
comprehensive policy framework on flood disastsk meduction and lack of coordination between
key stakeholders such as disaster managementiiisii and governments at federal, provincial and
local levels [6]. Disaster Risk Reduction (DRRnst merely the state responsibility but it has ¢o d
with all the parts of government, civil society, diee and public and private sector organizations.
Hence, in order to be prepared for natural dissstdfective disaster management strategy needs to
be adopted backed by proper monitoring and Earlyrilig System (EWS).

Floods, being a problem of systemic nature, thdigon of mere technical problem-solving
approaches are not sufficient towards addressm@rtbblem. Structural measures for managing flood
disasters are costly for developing countries heaheesolutions must be socio-economically viable
and environmentally feasible. Therefore, effectiveegrated flood management strategy is needed
through the involvement of all the relevant stakdbs and sectors. The strategy must take into
account collective efforts at communal and insonal level which can be made more effective
through empowerment, capacity enhancement and wragreoordination among these stakeholders.

Therefore, the purpose of this study is to giveiggorecommendation about flood disaster
management in Pakistan by investigating the sysit@mking methods (such as Causal Loop Diagram
(CLD), and Driver-Pressures-States-Impacts-Respon&PSIR) framework) described in the

literature [29, 32] for flood risk management. iews with key government officials were



conducted as a primary data collection, also reiigwand analyzing the existing research and report
on floods and disaster management as a secondagesaf information. The overall findings discuss
flood risk management strategies and recommendatiorcoping flood problems in Pakistan.

This paper is comprised of five sections. The sec? presents some background information on
flood disasters in Pakistan. Section 3 highlights research data and methodology. Section 4
discusses analysis and results. Section 5 predenteecommendations for flood disaster risk
reduction. Finally, the last section provides cadolg remarks on this work. The application of
systems thinking approach towards investigating phenomenon of flooding in Pakistan and
suggesting concrete recommendations & preparednessanism for various tiers of government and
other stakeholders would add new perspectives anttiloute to research literature in the context of

developing economies.

2. Background and Literature Review

2.1. Flood Disasters

Flood disasters involving occurrence of naturalntveriggered by geomorphological conditions
and subsequently requiring human interventions,aanengst the issues of thickly-populated urban
dwelling that significantly add to the miseries raarginalized and vulnerable communities in the
developing nations. Communities in these countf@se many problems overwhelming the
institutional capacity to respond [32].

For flood risk assessments, researchers have bedcilioods in four different forms such as
urban, flash, coastal and riverine floods [7, 8pwéver, most of the previous research (e.g., [V, 9]
identify riverine floods as the frequently-occugirflood disasters having high impact on urban
communities in developing countries [10]. AccordittgPowell et al. [45], risk identification and
assessment is usually undertaken in four stagéledd risk management: “(1) hazard identification
and assessment; (2) exposure assessment; (3) ahilitgrassessment; and (4) risk assessment”.
Previous research and policy reports have desctibbednethods and strategies of flood risk for

assessment (such as [11, 12, 13, 14]).



Zhang [15] discussed that the flood disaster rgkasents a probabilistic occurrence of floods of
varying intensity and losses associated. In viewedticing flood-related vulnerabilities, Montz [16]
emphasized on a need to improve hydrological systemad at the same time address social, political
and economic factors that add to these vulnerigsiliThe ever-increasing flood problems are mostly
triggered by the issues like ecological disturbaand rapid urban development. Effects of global
socio-economic and environmental changes, when ic@dlwith inadequate institutional support can

result in increased risk and threat to the qualitife of many people [17].

2.2 Flood Disasters in Pakistan

During the last decade, the consequences of natigadters in Pakistan such as floods, earthquakes,
heat-wave, land-sliding, storms and epidemics Haaen catastrophic which collectively affected
more than 50 million people with 80,708 fatalitiaad estimated US$25.5 Billion loss to the
economy. Among these, the notably devastating wexefloods of 2010 & 2011 that rendered an

estimated loss of US$ 9.5B & 2.5B respectively.

Owing to its hydro-meteorological conditions, Pé&kis is prone to floods [18]. Besides,
excessive rainfall in the monsoon season is yethan@ontributing factor towards flood situations i
Pakistan. The flooding of 2010 was mainly causedhgy heavy rainfall and glacier meltdown in
Pakistan [18, 19, 20]. In the year 2010, disastftaedd were caused by the heavy monsoon rainfall
and glacier meltdown in Pakistan [18, 19, 20]. Révie Pakistan are not perennial, approx. 80 pércen
of the water is expected during the monsoon sef@&on

Pakistan has established disaster managementusé'watd signed the then applicable Hyogo
Framework for Action-HFA (2005-2015) [21] to enslte commitment to improving its disaster
management system to exhibit its preparedness ettef beconstruction mechanism. The country has
reported strong national commitment to HFA prioriagtions. Nonetheless, the gap between
commitment and ground reality was evident from floeds of 2010. According to 2011 Oxfam
International report [22], the floods of 2010 warong the worst humanitarian crises in the history

of Pakistan. As an estimate, it affected around/#llon people with 1985 lost their lives and 3,000



injured. More or less 1.6 Million houses were dagtd with loss of jobs in excess of 5 Million. In
addition, one Million families turned homeless andre than one million people had to starve due to
food crisis during the disaster. The floods alsadezed heavy damages to crops, irrigation system
infrastructure. Despite the efforts of relief vaieers, the response to the crisis was poorly pided

and managed.

A considerable part of the country is still not andhe coverage by early warning system and
infrastructure for flood protection such as pratactwalls, watercourses and river embankments.
Delivering an effective, timely, adequate and dyitahumanitarian response to mitigate potential
impacts of floods have been hindered by the persistocial neglect of inequalities, inadequate
government preparedness of disasters, inadequatensyf disaster management and absence of
relief measures in case of emergency [6].

The National Disaster Management Authority (NDMA)Rakistan serves as a coordinating &
monitoring body for disaster management [36]. NDMas offices in all the provinces of Pakistan
and works in coordination with provincial governrhewthorities for enhancing flood preparedness
and taking measures towards mitigating flood desastand post-flood reconstruction efforts.
Recently, the government of Pakistan has taken iitapbsteps in the development of a framework
for disaster management institutions [6]. Noneth®la lot more still needs to be done. The policy
implementation of a vibrant disaster managementesysspecially at the level of communities is
crucial in order to minimize risk and enable pecdeéehelp themselves when faced with the crisis.
Figure 1 [36, 37] illustrates the Integrated Conhtéralysis (ICA) performed in Pakistan in 2017 of

flood events recorded between 1950 and 2015.



IMADH

S PRADESH

Figure 1: Flood hazardsin Pakistan [37]

2.3 Qualitative System Dynamics (QSD) Modelling rm@eh

Flood disaster risk reduction and management mngltex process comprising of expertise in a
multi-stakeholder environment and combining varidasa sources & information [45]. Qualitative
System Dynamics (QSD) is a structured approachqtalitative analysis, which is suitable for
conceptual analysis in multi-stakeholder environteeguch as disaster risk management. QSD is a
widely used technique derived from the mainstredimsystems dynamics that employs visual
Influence diagrams to provide understandings oflibkaviour and evolution of complex systems
[46]. The foundation of QSD in the risk analysigightion is based on casual maps and the Soft
System Methodology (SSM) [45]. For example, idsfirtij the organizational multi-stakeholder
though the use of SSM [47], and risk identificatiamd assessment from multi-stakeholder
participation through the use of underlying magj.[4

For the purposes of risk reduction in floods disgsthe abilities of QSD to denote specific
system dynamics and facilitate the qualitative egpion in multi-stakeholder environments are of
particular importance. Moreover, system approasheh asystem dynamics as an approach is also a
well-established method in the risk analysis litera [45]. In particular, the use of influence

diagrams, also called causal loop diagrams, iseeiident [46, 49] and hence constitutes a major



part of our research methodology which is furthemplemented by the qualitative enquiry

(interviews) in order to deeply understand thediog problem in the context of Pakistan.

3. Data and Methodology

Following the modelling approach in section 2.3nfalation of an effective strategy necessitates
critical assessment of the current situation. Aleative strategy must include an assessment of the
current situation. When it comes to strategic plagnprocess, it is critical to consider the
environmental context of the problem. This requirdentification of organizations and actors
involved as an important aspect of institutionahlgsis. For effective river-basin development and
integrated flood management, it is essential tefadly identify DRR stakeholders in the context of
Pakistan coupled with the roles & obligations tlnawe in the flood risk management [32]. As per
World Meteorological Organization [28], R&D instigs; government organizations, departments,
and ministries; flood-prone communities; NGOs armlumtary organizations are the important
stakeholders in integrated flood management.

For the purpose of this study, data were colledtech multitude of primary and secondary
sources. Interviews with key government officiadsved as primary data for this research. A total of
five interviews were conducted from flood-relatesvgrnment departments in Punjab and Khyber
Pakhtunkhwa (KPK) provinces of Pakistan. All infexwvs were conducted from September 2017 to
December 2017.

Participant (P1) is from Irrigation department, iB2esponsible in the Meteorology department,
P3 works in the Punjab Emergency Service Rescuayd?is in World Health Organization (WHO)
regional office in KPK', and P5 is serving at NaabHealth Emergency Preparedness and Response
Network, Punjab. All participants have more thamyears of work experience.

Secondary data were obtained by review and anabfsithe existing literature on disaster
management and flood risk reduction. Besides, Gouwent documents, and the reports issued by
United Nations and NGOs were also reviewed to itigate the causes of and responses to the flood
disasters. Systems thinking approach is appliddgblight the complete picture of floods and forms

the basis of the fact that system components camberstood by observing their relationship with



each other and with other systems. It uses diagfamsanalyzing socio-technical problems of

complex nature by describing how various sub-systa&fa complex system interact and how
changing one factor can influence other elememtsorter to understand and address the flood
problems in the context of Pakistan, this studypésisimilar approach as applied by Akmalah and
Grigg [32] for addressing flooding phenomena inadt Indonesia.

4. Results

4.1 Flood Risk Assessment and Management in Pakistan

Ge et al. [23] explained that method for assesslisgster-related risks have witnessed a
transformation from qualitative to quantitative Bsé that carefully combines social, economic,
environmental, institutional and technical factdBging a comprehensive method involving multi-
factored indexing, the flood risk-assessment indexs developed in several ways by employing
different techniques [24]. Liu et al. [25] and Luas. [43] both proposed that flood disaster emgrge
from natural floods faced by the human society émdreation is based on three conditions such as
flood-causing factors, flood-prone environment #odd-bearing entities. In line with the flood risk
assessment indexing done by Lu et al. [43], theesapproach has been utilized to develop risk

assessment index in the context of Pakistan.

—
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Figure 2: Risk Assessment Index of Floodsin Pakistan [24, 25, 43]




As can be seen in the above diagram on risk assessnuex of floods in Pakistan, the factors
such as land, river, vegetation, terrain, predigitaalong with other socio-economic conditions dav
been incorporated. In Pakistan-specific floodingteat, the factors like ‘increase in ground water
level, extreme monsoon rainfalls and land denudatian be considered &ood-causing Factors,
whereas ‘rivers, lands, vegetation’ can be categdrundeflood-prone Environment, and finally the
‘flood-affected communities and public infrastrugtucan be mapped undEtood-bearing Entities.

As a whole, the flood risk assessment index, mappie environmental, topographical and socio-

economic factors, helps in understanding the flaekdls phenomena in Pakistan and subsequently
assists in developing specific set of recommendatior diverse stakeholders to DRR. To this end,

all interview participants (P1 to P5) agreed todbeve key factors in the context of Pakistan.

Andjelkovic [26] emphasized that effective floodamagement involves a variety of measures
that reduce the vulnerable of human life and itfredure to floods. These flood management
activities mainly include policy planning, foredast, informing, reporting, warning, educating and
raising public awareness as a whole. AccordingpédR1:

“Information such as public awareness, arrangenm@ntsvacuation and rescuing, post-
flood debriefing, warning to flood-affected commiies should be included in

preparedness plans of the flood disaster. The gi@muld be publically displayed and
made widely available to the community and be sliferegular review in coordination

with the local community.”

According to the guidelines on participatory plargniand management for flood mitigation as
preparedness [27], strategic planning in flood mgan@ent requires thorough awareness and
understanding of the risks. The timely preparatéord circulation of the awareness plans and
programs serve as the key factors towards effediisle reduction and management. To build
resilience and for efficient mobilization of resoes, community awareness is crucial [27].
Nonetheless, due to varying socio-economic congitiand education levels, the community
perception of floods risk and their consequenceg vaay. The public motivation and awareness are

quite important in vulnerability reduction [27, 33]. According to the P2:



“Public education is an important mean for encoimggflood preparedness and
mitigation programs. These programs emphasize tigos changing society attitude
to make people more vulnerable. The knowledgeaufdflrisk management and level of
awareness particularly in rural communities of Btaki is still low.”

According to the World Meteorological Organisati¢®8], stakeholders reflecting social,
economic, environmental needs must play a roldanmng and implementation of sustainable flood
management strategies. The lack of or week insfitat capacities are among the most common
barriers to the effective implementation of thedeategies. Therefore, in order to develop a
mechanism to enhance monitoring, outreach and tadfumé capabilities, the institutions must
redefine the scope of work and responsibilities radllocate resources to achieve priority objestiv
Partnerships offer more viable solutions to dewdegrated flood mitigation strategies by bringing
together leadership and expertise of governmerginbas, academia, R&D institutions, non-profit
groups and community organizations to reduce tbedfldisasters and enable post-flood recovery
easier.

As stated by P4:

“It is the local community that can provide immediaupport during the sudden strike of
the flood disaster. However, community participatémd involvement in Pakistan is still
low and in early stages as in many developing c@st Therefore, facilitating
community mobilization, building cohesion, encounaginvolvement in the decision-
making process and recognizing the specific neédsdeviduals and social groups are
some important roles that must be undertaken bgsths management institutions of

Pakistan.”

4.2. Applications of Systems Thinking

4.2.1. Casual Loop Diagrams for ‘Causes’ and ‘Hffeaf Flooding in Pakistan

Based on the responses from all Interviewers (PP3p Figure 3 and 4 below represent

descriptive Causal Loop Diagrams (CLDs) that hagenbdeveloped by identifying the issues and
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factors that contribute to flooding [32]. FiguresiBows some physical causes of flooding which arise
due to heavy rains that lead to saturation of gidsuimcreasing surface water flooding, which lelads
failure of the drainage system and subsequentlguhiace water flooding.
According to the P5:
“Heavy rainfall in the monsoon season is the maason of flooding in Pakistan,

however, flood control and lack of adequate dragnsygstem are also the causes.”

Sustainable
Drainage

Natural Flood +
Management
Attenuation
Ground
Saturation
* + N
Drainage + Surface Water -
System Failure R J Flooding
+ +

+
+ + Climatic
+ Variation
Excessive Rainfall

Figure 3: General CLD for Physical Causes of Floods [32]

+

Heavy urban and
flash flooding

Figure 4 shows some effects of flooding and whadilakle infrastructure, preparedness

mechanism and strategies are in place for copowglftiisasters.
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Heavy Urban and
flash Flooding

Land Erosion and
Denudation

Surface Water
Flooding

Resilience and
Adaptive capacity

Increased
Flow Rate
+
Strong Flood
Defence

Figure4: General CLD for Effects of Floods[32]

4.2.2. DPSIR Framework

Developed by European Environmental Agency (EAAP][2the Driver-Pressures-States-
Impacts-Responses (DPSIR) framework, serves asusakcframework to establish a relationship
between various elements of environment and sof3&y When it comes to flood-related disasters,
DPSIR framework serves as an efficient way to aeitez the effectiveness of flood risk preparedness
and reduction measures that have been put in plwe.proposed CLD considers various socio-
economic, institutional, technical, financial, maly environmental and geomorphological factors in
the wake of given constraints, assumptions andtdiions [31, 32]. When applying DPSIR
framework [32], the first step involves gatherimgormation on various elements of DPSIR, followed
by the assumption of the relationships that patdéiptexist between the elements of DPSIR chain.

The findings of the interviews pave the way towattas application of DPSIR framework to
analyze flooding problems in the context of Pakis@PSIR application involves initially setting the
problem context followed by its illustration usiagprocess flow diagram (Figure 5) that represents a
nexus between various elements (subsystems) ofyiem. This process is further aided by the

identification of factors contributing towards fldgroblems in Pakistan (Figure 6). Finally, by
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considering various driving forces and the elem@ftBPSIR framework, a comprehensive Causal
Loop Diagram representing flood problems in Pakistgpresented (Figure 7).
According to P3:
“The driving forces such as urbanization add tcsguees such as deforestation, which
adds to the state of increasing flood catastroplmegacts such as property loss then

cause responses such as flood mitigation strategy.”

Drivers

Responses

» Climatic changeled affected monsoon regions of » Appropriate framework of action.
Fakistan. » Integrated flood management.
* |ncreased frequency of heavy rainfa * Relief & rehabiitation programmes.

# Flood mitization throush construction of dams B afforestation.

® &ction by National Disaster Management organizations of Pakistan [=.2
NDMA, FFC, NFFD).

» Law B order control and refief efforts by Pak Army, Rangers,
Para-military force, Federal Constabulary, Civil defence etc.

» Distribution of aid to the flood affected communities.

# Unusual expessive mansoon rainfa

# Varying monsoon rainfal patterns

# Land denudation

# Rapid Urbanization & demaoaraphic changes
# S0Ci0-E00MOMIC Progress

Pressures
» Urban growth |I'I'I|.".IﬂCt5
» |zzues of waste disposa

# [ncreased natural resource consumption
# |liegal cutting of tree and deforestation
# [nfrastructure development

» Environmental poliution

# |mpact on Indus River bazin,

# 20 million people affected in terms of destruction of Fvelihood, property and
infrastructure

# Loz of human fives (exceeding 2000}

# Loss/Damage toinfrastructure (esceeding US54 bilion)

# Damage to 3gricutural crops such as cotton, rice, sugarcane, wheat and anima
fodder [exceeding US5500 milion) - agrioultural sector employs about 47% of t
population and contributes 60% to foreign exchange income.

# Increased future prices of damaged crops due to demand and supply imbalance

# Cumulative logs to economy exceeding US543 bilion.

# About 1/5th of Pakistan's total land area affected by floods

# Country-wide displacement of people

# Environmental degradation

» Water-borne diseazes

# Submerging of vilages.

States

# Rizk of boss of ves and property

# |nzufficient outreach of the federal and provinda
aovernments to relief efforts.

» Lack of policy planning

» Increasing flood catastrophes

# Mizerable fving conditions

# Lack of preparedness

Figure5: Application of DPSIR Framework for Investigating Flood Problem in Pakistan [32]

Participants P1 and P3 mentioned:
“Various stakeholders such as disaster manageroémréties, government departments,

public communities, media, civil society, NGOs cplay their role in mobilizing
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communities, raising awareness and subsequentlgitgiiresilience and preparedness

through a coordinated effort and collective wisdom.

In addition, P2 explicitly stated:

“The Causal Loop Diagram (CLD) helps understandrétationships that exist between

the general public, media, NGOs and governmentoaitits and the way they can

interact and cooperate with each other to asséiesels reduction through an application

of available technological, social, institutionaddaenvironmental policies, services and

systems.”

a

NATURAL FACTORS

® Varying monsoon  patterns
and  heavy  concentrated
rainfalls in monsoon season.
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the course and morpholozy of
Indus river system.
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geomorphalogical conditions

# arying land temperatures in
Pakistan caused by unusuz
cimatic change

# Enormous increase in water
wolume in Pakiztan's northern
molntainous Tegion causing
Tioods in the Indus river basin,

# Land denudation - forests
cover onfy 5.2% of the land
area in Pakistan

TECHMICAL &
INFRASTRUCTURAL FACTORS

® Poor management of water
storage infrastructures.

® \yater system 2eraton

# Lack of availability of modern
floods forecasting systems.

# Dbsolete floods early warning
systems.

# |nsufficient vailability of
modern weather
communications equipment.

» Obzolete and out-dated
weather radar systems,

# Lack of water storage capacty
and infrastructure such 2
reservolr, dam, barrages et

® Obzolete water leve
manitoring systems.

# Lack of robust water
management mechanim.,

[NSTITUTIONAL FACTORS

# nzdequate law & order
contral

# Insufficient institutiona
MEgsures

# Lack of initiation of flood
control projects.

# Lack of RED on flood rizk
reduction and management.

* nzdequate flood refief
measures and assistance
programs.

+ Ohsolete flood management
policies 3nd mitigation
strategies,

* Qutdated pariamentary 3t
and legislative instruments on
dizaster risk reduction and
manggement.

& Community participation

# |nadequate community
education, training and
IWarensss.

SOCIO-ECONOMIC FACTORS

# Rapid industrialization

# Rapid urban development

+ Fopulation growth

v Land utiization and re-use.

# Poyerty 3nd miserable
condition of communities

+ Inequitable distribution of
TESOUTCES.

# Lack of quality education and
literacy.

+ Deforestation [legal cutting of
trees backed by timber mafia
influence in Pakistan,

* Hizhly Infleential feuda! step in
vilzges and remote areas of
Pakistan,

+ Corrupt and inefficient. pofitica
ezdership in Pakistan

FINANCIAL FACTORS

# Funds constraints.

* Underspending in flood
manzgement and
mitigation.

# [nzufficient government
budzet allocations in flood
manzgement capabifties
and infrastructura
development.

# Little financia
commitment towards
dizaster rizk reduction.

# Foor management,
corruption and
mizappropriztion of the
alocated funds.

Increased physical exposure to risk

Increased vulnerability of human
lives, infrastructure and agriculture

Catastrophic effects of floods in Pakistan

Figure 6: Factors Contributing Flood Problemsin Pakistan [32] [38] [39] [40] [41]
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Natural beauty of

(i Defence, Rangers, Tecéiricd&ﬁmn;: 5upu:n|; by Pakistan
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International donors

Constsbulsry)

Strength of flood management
institutions = 3. NDMA, FFC, ERY
NFFD, PMD, ERC, PCTW)

CBDRM initiatives by
provingal governments

+* -
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& green areas
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Meed for additional
fagiities & resources

Heavy

- *
rainfall i 4
mm Water-resistant
area

Water absorption
capadty of ground

Verying
Geomorphological
conditions in Pakistan

Public campaizning [National
Media, Press Information
Departments)

dhimatic variations and land
denudation in Pakistan

Properly functioning and upgraded flood early warning
systems in Pakistan (e.z, weather communication
equipment, water level monitoring systems, weather radar

Figure 7: Comprehensive Causal Loop Diagram (CLD) for Flood Problemsin Pakistan [32]
According to P5:
“The floods in Pakistan necessitated a pressingl neerevisit the causal drivers of
vulnerability that turned natural calamity into hamndisasters and hindered smooth
recovery. These factors will keep on weakeningetiierts aimed at improving country’s
resilience to future disaster unless addressedighrmationally coordinated plans and

pro-poor reconstruction policies.”
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All participants (P1-P5) discussed the positive nadative effects of flood problem in Pakistan,
which is aligned with Akmalah and Grigg [32]. Figu illustrates the various factors associated with
flood problems.

Building local capacity and substantially fundingnuimunity-based disaster risk management
were some initiatives to be undertaken as pareegment of Pakistan’s commitment made under
Hyogo Framework for Action (HFA) [21]. Moreover, lstan also committed to the Sendai
Framework on DRR, which offered an important cohtexunderstand overall situation of natural
disasters in the country [42]. The key aspect a@ihmmating a risk reduction and disaster-resilient
culture is the identification, assessment and kadgé of the hazards and the social, physical,
economic, environmental vulnerabilities posed todera societies. Hence, increased public
participation coupled with an in-depth understagdif the environmental and technical risks would
build disaster-resilient communities & societiesl a@xpanded network of risk-reduction at various
levels, allowing communities to take actions basedhe knowledge and awareness of the hazards
[33]. During disaster situations, losses and impamn be considerably reduced if government
authorities, communities and individuals in disegi®@ne areas are alert, well-prepared and aware of
the situation and take pre-emptive measures tonesand effectively manage disaster [34].

Disaster management institutions of Pakistan abwartiers of government (federal, provincial
and district) have been mandated to ensure proteci masses from the disasters, to which the
members of civil society and local communities semg the key actors in risk prevention. They need
to work together, establish partnership and be waged and supported to achieve the goal of being
flood-resilient. In order for this to happen, coltaation at regional, national and internationakle
is necessary in dissemination of experience, gfierdnd technical information and strategic
coordination to support national development cdjtidsi [32]. In this context, the United Nations
[35] forum offers a platform for universal dialogaad leadership support in reduction of flood
related disasters. It should promote working caation and strong nexus among the member

countries to address flood issues occurring glgball
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5. Discussions and Recommendations

Although, the government of Pakistan, via its fafleprovincial and district level disaster
management institutions, has taken some initiattvasng the past few years for enhancing the
capacity of government institutions and public camities at large, however, it is imperative to
enhance cooperation and build synergies betweee tip@vernment institutions so as to enhance the
effectiveness of their ongoing structural & norustural programs, plans & initiatives and efforts,
thereby ensuring that their collective disaster aggment skills, capabilities and resources are
incorporated to come up with a broad-based nati@RR framework and best utilized for the
optimal benefit of the government institutions autbsequently contributing to the Pakistan’s agenda

of becoming a disaster resilient nation.

5.1. Recommendations to Government Authorities and Stakeholdersin Pakistan

As stated in the research methodology section sthidy derives primary and secondary sources
of information. Primary data sources included ekpaterviews with five key officials. Secondary
data were achieved by reviewing and analyzing ®igtieg research and institutional reports such as
[6, 14, 21, 22, 29, 32, 33, 34, 38, 39, 40, 42 & #Hence by reviewing and analyzing primary and
secondary data sources and through the applicafi@ystems thinking tools & methodologies, a
number of key factors contributing to risks of fithag and its effects were identified and pictosiall
illustrated in Figures 1-7 along with relevant laglders. Accordingly, following are some specific
set of recommendations for various stakeholderbidig the government authorities for coping

flood problems in Pakistan, enabling them to delosg-term flood disaster response strategies.

5.1.1. Recommendations to Federal Government:

The federal government of Pakistan should:

« Allocate long term sustainable investment in DRBt@eand spend funds in the re-organisation
and strengthening of the disaster managementutigtis of Pakistan such as National Disaster
Management Authority (NDMA), National Flood Foretitag Division (NFFD), Federal Flood

Commission (FFC), Earthquake Rehabilitation and oRetuction Authority (ERRA),
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Emergency Relief Cell (ERC), Pakistan Meteorologidaepartment (PMD), Pakistan
Commissioner for Indus Waters (PCIW) etc. and magpiossible flood related future hazards.
Build an environment that supports the creatioganization, storage, sharing, and application
of DRR related knowledge (DRR knowledge managemien manner to make most of the
emerging research and new knowledge created iDRR fields.

Promote nation-wide DRR efforts in coordination lwthe government organizations, media,
tertiary institutions, civil society, NGOs etc. athat training, educating and raising awareness
among the public in general and vulnerable comriesiih particular.

Develop roles, responsibilities and mandates dfidisprovincial and national level government
organizations responsible for flood managementpgmeiness and reconstruction based on
effective coordination of international actors digrreconstruction and recovery phases.

Review and update national plans and programsam ftisk management aimed at mitigating
risks by enhancing the effectiveness of the flooatgrtion and early warning systems, making
them more efficient and robust.

Review, update and build harmony on various paseiatary acts and legislative instruments
governing flood risk reduction & management, pafady the National Disaster Management
Act 2010, ERRA Act 2011, Local Government OrdinarR@01, Civil Defence Act 1952,
National Calamities Act 1958 etc.

Review its existing policy instruments and mechasison flood planning, management and
control by developing and updating plans on i) oval flood protection, ii) reconstruction and
rehabilitation works, iii) improving flood forecdsy & early warning systems iv) monitoring &
evaluation of ongoing flood control projects etc.

Improve and upgrade the installed flood early wagréystems and facilities including weather
communication equipment and weather radar syst@abigies in all the provinces for accurate
collection of real-time weather data and conseduyamhancing flood awareness, preparedness

and resilience.
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Make efforts to reduce crises vulnerability. Theggmment should prepare a reconstruction plan
that is based on climatic adaptation and DRR pplesi and includes necessary reforms to
address underlying vulnerabilities of remote popoita

Consult civil society, affected people and commaritwhile devising long-term plans on
disaster preparedness, response and reconstruction.

Inject priority funding on research and developméntindigenous disaster risk reduction,
thereby facilitating creation of new knowledge asadter management and mitigation.

Initiate public reforms and take concrete stepsabwolishing strong feudalism culture by
promoting a system of social justice and fair-playakistani society in general and vulnerable
& less-privileged communities in particular.

Last but not the least, encourage all the fedegatmts (provinces) to work in harmony for the
collective interest of Pakistan as a state. TherBddgovernment should particularly empower
the smaller provinces like Sindh, Balochistan anBKKin terms of their rights to self-
determination and fair share of resources. Thisldvoevamp existing governance model thereby

ensuring national peace and stability.

5.1.2. Recommendations to Provincial (State) Gawents

Provincial government should extend its profesdionenmitment to floods management by:
Prioritizing preparedness to disasters therebyinmuin place realistic contingency plans and
ensuring well-repaired and appropriately maintaifh@ald protection infrastructure.

Capitalizing at community level and introducing agr@ess programs on Community Based
Disaster Risk Management (CBDRM) through the dgwmlent of CBDRM framework at
provincial level in consensus local/district goveent for the increased ownership and
participation of all the local stakeholders.

Overhauling and upgrading existing flood controlsteyns and early-warning capabilities
installed at different locations in the provincélsereby making best possible use of these

technical capabilities.
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Investing in the state-of-the-art Early Warning t8yss equipped with advance warning
notifications to identify all kind of hazards basad the knowledge of risk, hazard monitoring &
assessment and accordingly informing both the guwwent authorities and public communities
to take measures in overcoming frequently-occurdisgsters.

Improving disaster response capabilities of emargeasponse institutions at provincial level as
at present these are quite low as compared tetponse institutions at national level. This can
be done by requesting the services of Pakistan ARl Defence, Rangers, Para-military
Forces, Federal Constabulary etc.

Reviewing the utilization of natural lands in flepdone areas so as to avoid risk of economic
hazards caused by flood events.

Last but not the least, prioritizing long-term wisi on Disaster Risk Reduction (DRR) and
reconstruction plans by investing in sustainablelilioods and rural economies keeping in view

the needs of the most vulnerable communities.

5.1.3. Recommendations to International & Local NGO

International & local NGOs should help build loregth resilience from disasters in Pakistan by:
Capacity building and reducing vulnerability usimgainstream DRR principles with local
organizations.

Strengthening the nexus among disaster preparedmsgonse, emergency and reconstruction
while developing mechanism of accountability toueesestablishment of best practices.
Submitting a full commitment to accountability amansparency of operation by publishing their
financial and expenditure reports.

Sensitizing international media, international camity and the governments in Pakistan and
India to initiate dialogue and address issues gorgrwater distribution crisis. Local NGOs and
media organizations in both the countries, in pakiir, have a great potential to play their part in
easing long-standing water tension between thentvetear states. Being a lower riparian nation,
Pakistan has always been in political conflict oatev storage and distribution with its upper
riparian, India. Hence, it would be in better imetgr of both the nations to act responsibly and
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build consensus when it comes to construction diftiahal dams on their rivers and any other
measures relating to their indigenous floods mameagx.

* Lastly, motivating international community, in gaular the pollution-contributing industrial
economies to recognize and listen to the envirosahehallenges and concerns that Pakistan is
faced with. Accordingly, help should be extende®#&kistan not only in terms of relief efforts in
case of crises situation and also helping Pakdéxelop a sustainable disaster management and
control mechanism, enabling it to effectively capel mitigate the impact of such catastrophes

in future.

6. Conclusion

The floods of 2010 were among the worst-ever hutagan crises that disturbed the indigenous
eco-system balance of the country and left longiteatastrophic impact on the people of Pakistan.
The Pakistani government and international commuitended their maximum humanitarian efforts
that vitally assisted millions of people, yet mafythese financial support and relief efforts prbtve
be inadequate due to insufficient funds and poardination of repairs to the flood protection
systems. Geographically speaking, Pakistan is teduan a disaster-prone belt with two tragic
disasters (Flood and Earthquake) alone during Hst fn years. Hence to mitigate the effects of
flooding, DRR policies should be revised and appadply implemented, as it was evident from the
huge gaps during the floods situation in 2010. Thidermined the efforts to improve overall food
security and socio-economic prosperity. Hence,itkestment and research in disaster management
areas at country level would reap real benefitsthif®end, understanding the social perceptiomef t
vulnerable communities and individuals would beticai towards adjusting their behaviors,
communicating risks and implementing interventitnategies. Moreover, bringing communities into
a system of decision-making would be central tdeaghg resilience and sustainability.

Overall, the solution to the flood problems in Ra&kn lies in an integrated approach that
involves active participation of all the relevartakeholders. Therefore, Pakistan should devise
policies, legislate and develop a broad-based DiaRdwork at national-level in consensus with all

the stakeholders and sectors of the country. Fer ghparadigm shift is required in resolving and
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addressing flooding problems and ensuring the imptgation of proposed DRR framework as a

national priority.

Given the past statistics, disasters and hazandlsl éoevitably be frequent in Pakistan due to

factors such as climatic changes, rapid populagiawth, deforestation, disturbed indigenous eco-

system balance, poor urban management etc. Thisesnfor even more future disasters but the

solution to these problems lies in being resilienbugh in terms of disaster preparedness, risk

reduction measures, post-disaster responses &egesyv
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