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Abstract 

Flooding is the most devastating natural hazard in Pakistan and the recent flooding has 

demonstrated its severeness. Floods are common all over the country, though the 

province of Sindh experience the most damages. River Indus flows on a ridge here and 

once the surplus water during flood events leave the main channel does not return 

back. Therefore it is very important to adapt to this disaster. This study aims at 

identifying ways to address the problem of floods in upper Sindh for which Sukkur 

district was chosen. Questionnaire survey and interviews were conducted in three 

talukas of the district in the aftermath of recent floods (2010, 2011 and 2012) to provide a 

baseline study for Sustainable Flood Disaster Management Plan for the upper Sindh 

region. Recommendations were put to reduce the flood losses for the future floods. 

Key words: Flood, River Indus, Sustainable flood management plan, Pakistan floods, 

Sindh, Sukkur 
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1. Introduction 

The frequency and intensity of hydro-meteorological disasters are on the rise and river 

flooding is a serious problem in the world (ADPC 2005; T. Tingsanchali 2011). Countries 

like Bangladesh, China, India, Poland, Germany and Pakistan have been seriously 

affected by disastrous floods in the last decade. It is the most destructive natural 

disaster both in terms of economic loss and spatial extent. Like other south Asian 

countries, Pakistan is exposed to a number of hazards, but recurrent floods are the most 

common, causing substantial loss of life and other properties. The country has a history 

of recurrent floods (1950, 1956, 1973, 1976, 1978, 1988, 1992, 1995, 2001, 2003, 2007, 2010, 

2011, and 2012 (Murshed 2008; FFC 2012). In Pakistan, population which is affected by 

natural hazards, 90% of them are subjected to flooding (Rahman and Khan 2011). The 

cumulative financial loss is more than US$ 39.055 billion, around 11,239 people died, 

180,234 villages damaged/ destroyed and a total area of 599,459 km2 was affected. 

Recognizing that floods cannot be controlled fully and have beneficial impacts too, like 

water for agriculture and fertile soil deposition (Chan 1995), bring us to the need for 

adopting modern techniques for flood management which improves the functioning of 

the river basin as a whole, and minimize losses. Such integrated flood management 

incorporates land and water resources development in a river basin (FFC 2012). 

1.1. Geographic setting and weather systems in Pakistan 

Physiographically, Pakistan can be divided into three regions. a) Mountains in the north 

and north-west, 241,647 km2, b) Plateau of Baluchistan in the south-west, 242,683 km2 

and c) Indus River plains, 311,766 km2. Three types of weather systems are responsible 

for the precipitation in the country which can cause flooding, a) Monsoon depressions 

originating from the Bay of Bengal (most important), b) Westerly waves coming from 

the Mediterranean Sea (Winter rains) and, c) Seasonal lows from the Arabian Sea 

(Cyclones). There are four distinct climate seasons in the country. April, May, and June 

are extremely hot and dry months. July, August, and September are hot and moist with 

intense heat and heavy but dispersed rainfall (monsoon). From October, the cool and 

dry period starts and continues through November and the following December, 

January, and February are the coldest months of the year. With respect to hydrology, 

Pakistan has three units; Indus Basin, Kharan Basin, and Makran Coastal drainage area. 

The flooding characteristics of these basins vary significantly and require 

comprehensive understanding (Tariq and Giesen 2012). 

1.2. Irrigation Network and Flood Protection 

Pakistan has five major rivers, namely Indus, Jhelum, Chenab, Ravi and Sutlej apart 

from a number of small rivers (Kabul, Swat, and Panjkora etc) and streams. Under the 

Indus Basin Water Treaty (1960), the country has the exclusive right to use the first three 

rivers. The Indus river basin represents one of the world’s largest integrated irrigation 
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network serving approximately 45 million acres of cultivated land. It is comprised of 

three main reservoirs, Tarbela, Mangla and Chashma, 19 Barrages, 12 inter-river link 

canals, 45 independent irrigation canal commands and 143 medium dams (having 

height 15 meters and above). Barrages are gated weirs which divert river waters into 

off-taking main canals that in turn supply water to branch canals, distributaries and 

minors. The farmers get their share of water through a time-schedule system called 

“warabandi”(FFC 2012). 

 

Map.1.1. Showing the rivers of Pakistan, the red line indicates the approximate area affected by 

the 2010 flood and the green circle indicates the study area, upper Sindh (Akhtar 2011, p.107). 

Flood control planning is a complex problem in Pakistan due to varying physiographic, 

climatic, demographic, and socio-economic conditions in each of the four provinces and 

federally administered areas. The present flood management strategy includes flood 

flows regulation by the above mentioned three major reservoirs, forecasting and early 

warning, protection of vital infrastructure, and urban/rural areas by flood 

embankments and spurs etc. along the rivers banks, in addition to non-structural 

measures including rescue and relief measures in case of flooding (FFC 2012). 

Normally, floods are triggered by the heavy concentrated rainfall during the monsoon 

season from July to October (Khan et al. 2011), which are occasionally intensified by one 

or both of the two weather systems mentioned in section 1.1. (Tariq and Giesen 2012; 

Syvitski and Brakenridge 2013). 

 

1.3. Floods Perspective in the study area 
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The most affected, from these floods is the southern province of Sindh. The Indus River 

flows on a ridge and mostly, surrounding areas are lower than the river bed in Sindh 

(DRM Plan Sindh, 2008). Therefore, during floods, once the water leave the Indus River, 

does not return back to the main channel. This escaped water inundates large areas for a 

longer period of time even after flood peaks are over (Syvitski and Brakenridge 2013). 

Being on the receiving end of all the drainage, if flood protection measures adopted in 

the upstream are not properly planned, severe damages are likely to occur in Sindh. 

Though embankments have been constructed on both sides of the river Indus for almost 

the entire length, but it is insufficient to contain widespread inundation (Tariq and 

Giesen 2012). 

The upper Sindh includes the districts of Kashmore, Ghotki, Jaccobabad, Shikarpur, 

Sukkur and Shahdadkot. The 2010 flood inundated a total area of 7579 Km2 in Sindh 

province in which (838 km2 in Naushahro Feroze, 965 km2 in Shikarpur, 788 km2 in 

Sukkur, 667 km2 in Khairpur, 306 km2 in Ghotki, 3002 km2 in Jacobabad, and 1013 km2 

in Larkana) (Uddin et al. 2013). 

Arriving Sindh Province from the north, a meandering channel is constrained within 

the 15 to 20 km-wide floodplain by engineered artificial levees or “bunds”. Bordering 

both sides of this modern floodplain lies the more than 200 km wide historical 

floodplain lands that has previously experienced changes in the location of the channel 

and meander belt (Syvitski and Brakenridge 2013). 

The Sukkur Barrage diverts up to 50% of the Indus discharge via a series of feeder 

canals (Syvitski and Brakenridge 2013). The two other barrages in Sindh, namely 

Guddu lie upstream and Kotri, downstream of Sukkur barrage also controls flood 

waters. 

1.4. Recent Floods 

The country has faced three consecutive (2010, 2011 and 2012) flood events. 2010 floods 

was the worst ever riverine floods in the history of Pakistan, which affected about 20 

million people, 1985 people died, 1,608,184 houses were damaged/destroyed, 17,553 

villages were affected and a total area of 160,000 Km2 was affected. In the recent years, 

vulnerabilities of urban flooding have also increased. 
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Map.1.2. Showing the extent and comparison of 2010 and 2011 floods, Pakistan. The pink color 

shows the affected areas and the damages in Sindh province are also summarized (UN-OCHA 

2011, p.6). 

2011-Rains/Floods affected an area of 26,305 km2, population of about 9.20 million, 

claiming more than 500 lives, 1.357 million houses damaged and standing crops on 

around 1.90 million acres destroyed. Likewise, the torrential rains during monsoon 

season, 2012 affected population of about 4.85 million (about 14,159 villages), 571 

people died besides cropped area of about 1.172 million acres were affected (FFC 2012). 

2. Purpose of the thesis 

2.1. Problem Formulation 

Despite a number of measures including legislative frameworks, structural 

infrastructure and flood management institutions in Pakistan, flood disasters are likely 

to challenge and overpass these arrangements (Tariq and Giesen 2011). The 2010 

devastating floods had exposed the existing arrangements to contain the issue. There 
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are huge challenges to reduce the losses from recurrent floods. Especially, Sindh 

accounts for the most damages and there is a dire need to minimize the effects of floods. 

In this context, Sukkur district in the upper Sindh region had been chosen as an 

example to illustrate the issue and give suggestions towards sustainable flood 

management for the region. 

2.2 Objectives 

The objectives of this study were 

a) To identify the natural and anthropogenic causes of floods in the upper Sindh region. 

b) To explore the options for flood mitigation and management in the District Sukkur. 

c) To exemplify the potential knowledge of local community of Sukkur District as a 

means for flood management. 

d) To identify potential measures for sustainable management of Sukkur Barrage. 

3. Methods 

The study approach can be divided into 

1. Literature search 

2. Questionnaire Survey 

3. Interviews 

3.1. Literature search 

During the study, secondary data was collected by carrying out extensive literature 

search on the internet. Mostly scientific articles published in the last five years around 

the issue were carefully studied and effort was put forth to relate those with the 

findings of this study. Also the reports published by the Government agencies (Pakistan 

in particular and rest of the world in general), and progress reports from the NGOs 

working in the area after the recent floods were studied. Search engines like Google 

Scholar, Science Direct and Springer Link were used. The key words used were, flood 

management, 2010 floods in Pakistan, Indus river basin management, Disaster 

management in Pakistan, flood adaptation plan, Sukkur Barrage etc.  

3.2. Questionnaire Survey 

To get the primary data, questionnaire survey research method was used which 

according to Kraemer (1991 cited by Glasow 2005, p.1-1), uses a selected portion of the 

population from which the findings can later be generalized back to the population and 

therefore surveys only provide estimates for the true population, not exact 

measurements (Salant and Dillman, 1994 cited by Glasow 2005, p.1-1). District Sukkur 

in the upper Sindh region was selected as a case study. Zainal (2007) reported that case 

studies allow a researcher to carefully examine the data within a specific context and 
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explore and investigate existing real-life phenomenon through detailed contextual 

analysis. 

Probability and non-probability sampling explained in Statistics Canada (2003 p. 2) 

were combined in this questionnaire survey methodology in a sense that some pre-

selections (occupation, education and age) were made but respondents were randomly 

selected. Sample size was constrained by time and cost. 

A detailed questionnaire plan was developed. There were three different but 

complementing questionnaires (see appendices) formulated and conducted from a) the 

direct or indirect affectees/general public in the District Sukkur, b) Government officials 

working in the water sector like Irrigation and Power Development Department, and 

Pakistan Meteorology Department, and c) Non-Governmental organizations working in 

the District. The National, Provincial and District Disaster Management Authorities, 

and the District coordination officer did not respond. Agency for technical cooperation 

and development (ACTED), German Red Cross, Integrated regional support program 

(IRSP), and Health, Environment, Literacy and Peace (HELP) Pakistan were the selected 

Non-Governmental Organizations. The former two are international while the latter 

two are local organizations. As described by Glasow (2005), effort was made that the 

questions asked should have good wording, ethically appropriate and feasible. A total 

of 70 questionnaires were sent, however some were not responded while others had 

very few answers, so the analysis were based on 40, 10 and 5 questionnaires for 

categories a, b and c respectively. The questionnaire for the public was translated into 

Urdu (National Language) and effort was made to cover all the strata of the society with 

gender equality in mind. The questionnaires were sent to Manager Water quality and 

research (IRSP, Pakistan) who then forward those to the targeted people. Four native 

high school students were selected to carry out the survey. It was done because they 

spoke the same local language, were more aware of the surrounding areas and villagers 

tends to be more cooperative with their own people, which was helpful in getting 

reliable results. The objectives of the study and the methods to conduct the survey were 

explained to them both by the author and the Manager of IRSP, Pakistan. The survey 

had been conducted in three Talukas (smaller administrative unit than a district, also 

called Tehsils); Pano Aqil (north) and Rohri (middle) on the eastern side while New 

Sukkur on the western side of the River Indus in district Sukkur. 

3.3. Interviews 

Telephone interviews were made with 5 NGO staff members who had been involved in 

the recent post flood situation in upper Sindh and one interview was also made with 

the Water and Power Development Authority (WAPDA) staff member to get an insight 

into the situation. All the above mentioned four NGOs were requested for the 

interviews also; however the German Red Cross representatives did not had time. 

Therefore, three of the 5 interviewees were from ACTED, Pakistan, and one each from 
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IRSP and HELP. The District coordination office was contacted for the interview where 

the District Disaster Management Authority is also located, but had not responded. 

Coordinator for Water, Sanitation and Hygiene (ACTED, Pakistan) was requested to 

share his experience and data regarding the public meetings in the upstream area 

(Jaccobabad district). 

The overall data obtained was carefully examined and compared with the science based 

reasons for the flooding. 

3.4. Analysis of the data 

The answers from the questionnaires were grouped into broad categories to understand 

the issue of recurrent floods in the study area. A lot of data had been obtained, most of 

which was re-arranged to address the objectives of this study, but however, wherever it 

was doubted, interview data was used to fill in the gaps. The data on economic losses 

obtained were not used, as it was very vague and no other means were found to verify 

those figures. Considering the population of the district, the sample size was very small 

and therefore, the findings give only an indication of the problem. In this connection, 

the interview data, especially regarding the public meetings in the upstream area were 

found very useful to compensate for the matter and to try to grasp the larger picture. At 

the same time the direction provided by the key questionnaire data was not 

compromised but rather complemented. 

Both structured and open-ended questions were included in the survey, and therefore 

the students had been fully guided to get quality results. There were still issues for 

which they were encouraged to at least report, and as such were compensated. 

Furthermore, for some of the structured questions, the respondents had to choose in the 

provided options, while in other cases they were required to rank the options. 

However, they were always encouraged to add or leave one or more options. In terms 

of ranking, where there were more than three options and as such priorities, the fourth 

priority was added to the third priority provided that it does not affect the overall data 

for that category. 

4. Theory 

This section provides the theoretical background to the issue of flood disaster and its 

management guidelines. Further it describes the literature on the causes and mitigation 

of floods in the study area. 

4.1. Background 

The Global Assessment Report on Disaster Risk Reduction (GAR 2013) has reported 

that in the last three years, the direct economic losses from disasters had been more than 

$100 billion. According to the statistics of UNISDR, from 2000 to 2012, the economic cost 

of disasters globally stands at $1.7 trillion; 2.9 billion people got affected and 1.2 million 
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have lost their lives. In this regard, there had been efforts to formulate disaster related 

concepts and propose solutions to reduce the losses. One such effort is by Guzman 

(2003) who proposed a Total Disaster Risk Management (TDRM) Approach to 

proactively address the increasing losses from disasters in the world. The following five 

implementation strategies were proposed for TDRM approach, which are inter-related 

and complementary with each other. 

1. Multilevel, multi-dimensional and multidisciplinary cooperation and collaboration to 

achieve effective disaster reduction and response. 

2. Reliable disaster risk information from hazard mapping and vulnerability assessment 

to support good decision making and effective use of limited resources. 

3. A system for good communication and efficient exchange of relevant and reliable 

information to enhance coordination and integration of stakeholders’ actions. 

4. Enabling mechanisms like policy, structure, capacity building, and resources should 

be in place to make communities` resilient and decrease vulnerability to natural 

hazards. 

5. Implementation of disaster risk management process from national level to the 

community level. 

Akhtar (2011) have reported that flood is the most common of all the disasters, claiming 

over 20,000 lives annually, affecting around 75 million people. Therefore, there is a dire 

need to manage this disaster. 

Flood disaster management is a systematic process and can be categorized in three 

phases. 

 Pre-disaster includes preventative measures and preparedness; 

 During the flood includes disaster relief, response and mitigative actions; and 

 Post disaster includes rehabilitation, reconstruction, economic recovery, and efforts to 

assess and fine-tune preventative measures. (Pilon 2002; Tingsanchali 2011). 

Sustainable flood management needs the adoption of a wide range of measures 

including, flood forecasting and warning systems, data collection systems, flood plain 

management practices and land-use planning, along with economic and social 

measures within an integrated framework to make the societies more resilient and 

reduce the flood damages (Pilon 2002). 

4.2. Major Elements of Flood Disaster Management 

4.2.1 Risk Management and Flood Plain Delineation 

Proactive management of natural disasters needs an identification of the risks, the 

development of strategies to reduce those risks, and the formation of policies and 

programs to implement those strategies. 
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Three approaches can be used to map and delineate an area affected by floodwaters. 

The first approach uses a historical worst-case scenario that happened in the flood basin 

or could plausibly have happened. The second approach is to theoretically maximize 

the meteorological factors that could happen in an area leading to the worst possible 

storm producing the worst possible flood. The third approach is to use systematic 

records and historical information on past flooding to develop a relation of probability 

of occurrence versus magnitude. It is important to include the impacts of climate 

change and land-use changes here. 

Other than essential infrastructure like bridges, no structures should be allowed in the 

floodway, and flood protection and flood-proofing measures can be carried out in the 

flood plain, where water velocities are less. 

Vulnerability analysis should be carried out to evaluate the potential costs of flooding in 

terms of damages to buildings, crops, roads, bridges and utilities. It can also be used to 

identify the emergency responses. 

Flood risk mapping outlines the area at risk and should be the base for all flood damage 

reduction programs and following actions. Moreover, climatological forecasting is also 

useful tool in reducing flood risk (Pilon 2002). 

4.2.2. Supportive Technologies 

Geographic information systems, Mapping and Visualization techniques are the most 

important tools available to present information for the use of technical experts, to 

explain programs of flood losses reduction, and to communicate real time forecasts and 

warnings to the public (Pilon 2002). In this connection, Uddin et al. (2013) have applied 

Remote Sensing (RS) and Geographical Information Systems (GIS) in Sindh province 

and developed a model for identifying flood hazard zones and flood shelters and are 

hence important tools for planners and decision makers. 

4.2.3. Flood Plain Management 

To reduce damages to existing development and prevent future damages, activities in 

the flood prone area should be managed. The most desired approach is to forbid new 

development in the flood plain and to flood proof existing structures, or replace the 

existing development by substitute usage of the land. But if the amount of present 

development is substantial or the flood plain is essential for the production of food or 

other key economic activities, alternate strategies such as flood proofing and protection 

can be considered (Pilon 2002). 

4.2.3.1 Structural Measures 

Construction of dams/diversions/ storm channels/ levees 
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Protective works can be constructed based on, 1) minimum standards for flood 

protection, 2) the optimum level of costs and benefits based on an economic analysis or 

3) to meet established levels of acceptable risk. 

However, these normally result in more development in flood prone areas, on the 

assumption that it is now safe to build and invest in these areas. Put text from other 

articles. Here, it must be recognized that the design event will likely be exceeded and 

catastrophic damages will result in the future. Also, Inspection, rehabilitation and 

maintenance of these structures and flood proofing of new and existing structures are 

very important. Bridges should be designed carefully to avoid constrict flow of water, 

preventing an unacceptable rise of water levels in the upstream (Pilon 2002). 

4.2.3.2 Non-structural Measures 

The non-structural measures are principally applicable to under-developed flood-prone 

areas and do not mean "no use", but rather "wise use". One such measure is land-use 

planning where consideration should be given to ensure compatible uses in flood-prone 

areas as part of master plans (Tingsanchali 2011). Zoning of flood-prone areas helps in 

reducing future flood damages by preventing development in the flood-prone lands, 

which should be coupled with the broader land-use planning to ensure a defined use of 

the land. In this connection, a major flood disaster is sometimes an opportunity to 

correct the planning errors of the past and redevelopment of flood-prone areas can be 

done on sustainable lines. Similarly compensation and incentives as part of disaster 

assistance should always have a goal of reducing future flood damages and flood 

disaster insurance should be made part of the responses to reducing flood losses (Pilon 

2002). 

The non-structural flood control measures increases the effectiveness of structural 

measures and therefore both type of measures should be integrated (Tingsanchali 2011). 

4.2.4 Watershed Management 

The water storage effect of vegetation, soil, shallow groundwater, wetlands and 

drainage has a direct impact on the flood level in downstream areas. As each of these 

storage media retain certain quantities of water for a number of periods of time and can 

influence the timing of tributary flows and hence their contribution to a flood event 

(Pilon 2002). 

4.2.4.1 Impacts of land-use changes 

Since the impacts of land-use changes on flood events can be both positive and 

negative, predictions are hard to make for a particular watershed. Mostly the removal 

of forest and other natural cover, and the conversion of land to agricultural uses, 

compacts the soil thus reduces infiltration rates resulting in higher flood peaks (Pilon 

2002). 
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4.2.5 Climate Variability and Change 

There is significant evidence that the concentrations of greenhouse gases have changed. 

In this context there is growing concern about the impact of this on Earth`s climate 

system and the consequences these changes might have on water availability. It is 

believed that further changes of atmospheric chemistry could result in increased 

abnormalities in the climatic parameters like temperature, precipitation and 

evapotranspiration and is likely to lead to more dramatic impacts on stream flow 

patterns and extreme conditions. The last 30 to 60 years stream flow data shows 

increasing and decreasing trends in the low flows, with marked geographic patterns to 

these trends (Pilon 2002). 

4.2.5.1 Climate impacts on extreme events 

Several studies point to potential future increases in flood peaks of approximately 15% 

in temperate zones due to increased storm activity and overall increases in depth of 

precipitation (Pilon 2002). 

4.2.5.2 Sea level rise and storm surge 

Coastal communities must adopt to deal with the consequences of sea level rise, 

tsunamis, and ocean storm surge in preparing for flooding events. 

4.2.6. Development of Policies, Strategies and Plans 

These should be based on a comprehensive risk assessment that requires an integrated 

approach in which a wide range of mitigation measures should be considered. For 

example, mitigation activities such as hazardous land mapping (i.e., flood plain 

mapping and landslide/mudslide-prone areas) should be designed so that 

considerations of other disaster types lead to sustainable overall land use plans (Pilon 

2002). 

4.2.6.1. Basin wide planning 

Reduction of flood damages must be considered, using the basin as the basic planning 

unit. It is vital to have knowledge of water uses, diversions, storage, and management 

practices in all parts of the basin, as well as the antecedent, present, and forecasted 

meteorological and hydrological conditions. Such planning can involve government at 

the local, provincial/state and national levels (Pilon 2002). 

4.2.6.2. Inter-agency and International collaboration 

 A number of government agencies and often the private sector if, for example, 

reservoirs are operated by energy utilities should be involved. 

Similarly United Nations specialized agencies and programs can assist a country that is 

establishing a program aimed at reducing the flood losses (Pilon 2002). 

4.2.7. Emergency Preparedness and Response 
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Response to a natural disaster warning must be immediate, comprehensive, and 

demonstrative on very clear lines of command. Emergency planning and preparedness 

is first a local responsibility, but requires collaboration and coordination with others in 

a growing circle of like-minded and expert groups that can be drawn upon as events 

unfold. It is important to prepare detailed response plans in advance and reviewed with 

all of the key agencies and stakeholders. Moreover, inventory of resources should be 

made and accessible for any emergency preparedness plan. 

Another important aspect here is the advance warning for effective response. It is 

possible to set up a series of warnings in advance of an actual extreme storm event that 

can be used as alerts. Training and constant skill up gradation of emergency response 

teams need to be done in advance (Pilon 2002). 

4.2.7.1. Advance preparation 

When there is advance warning of a major storm event, several steps can be taken to 

increase readiness including, construction of temporary flood protection works, placing 

emergency response teams on high alert, distribution of critical materials such as 

stockpiled sandbags to targeted locations; and preparation of emergency shelters and 

hospitals prepared for occupation (Pilon 2002). 

4.2.7.2. After the flood event 

The emergency response also continues through cleanup and resettlement stages after 

the flood events. People will want to know what assistance will be made available, who 

is responsible, and how to get that assistance (Pilon 2002). 

Besides these guidelines, National Disaster Risk Reduction Policy, 2013 published by 

National Disaster Management Authority (NDMA), Pakistan provides the Disaster Risk 

Reduction Approach and principles for the country.  

4.3. Flood Disaster Management system in Pakistan 

Until 1976, the Provincial Governments were responsible for the planning and 

execution of flood protection works. Heavy losses sustained to the economy during 

disastrous floods of 1973 and 1976 were discussed at an Inter-Provincial Conference in 

1977 and subsequently in January 1977, it was decided by the Federal Government to 

establish Federal Flood Commission (FFC) for Integrated Flood Management on 

country wide basis. FFC has so far prepared and executed three National Flood 

Protection Plans; NFPP-I (1978-1988), NFPP-II (1988-1998) and NFPP-III (1998-2008). A 

total investment of around Rs 27.00 billion has been made for construction of flood 

protection infrastructure and improvement in Flood Forecasting and Warning System 

in the past 36 years. Presently, the provinces and federal line agencies are maintaining 

more than 1410 number of spurs and around 6807 Km long flood embankments in 

various parts of the country (FFC 2012). 
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NFPP-IV was prepared and submitted to Ministry of Water and Power in November 

2006, but could not be approved due to low priority given to flood sector due to 

drought like conditions over the country during that period and limited funding. 

However, due to the large scale damages by the recent floods, the need for investment 

in flood sector has gained importance. So it was decided to update the plan and 

expected to be finalized in early 2014 (FFC 2012). 

4.3.1. Concerned Organizations and their responsibilities  

Flood management is a multifunctional process involving a number of organizations. 

The Government organizations which play major role in the flood management are the 

Provincial Irrigation Departments, Water and Power Development Authority, 

Provincial Relief Organizations, Pakistan Army, Pakistan Commissioner for Indus 

Waters, Emergency Relief Cell of the Cabinet Division, FFC, Flood Forecasting Division 

(FFD) and National Disaster Management Authority (NDMA)/ Provincial Disaster 

Management Authorities (PDMAs) and the District Administration (FFC 2012). 

Flood related functions of the Provincial Irrigation Departments includes: Operation of 

Barrages and measurement of discharges at specific sites (Barrages/ Headworks) on 

rivers, canals and streams; planning, design, construction and maintenance of flood 

protection works; communication network to provide the river flow data to FFD, and 

establishment and operation of Flood Warning Centre during the monsoon season (FFC 

2012). 

For briefs of other departments’ responsibilities, Annual Flood Report, 2012 and review 

prepared from Pakistan for WCDR, 2007 are suggested. 

Despite all these measures taken by Pakistan, the Global Assessment Report on Disaster 

Risk Reduction (2013) reported that the country cites a dependency syndrome of local 

institutions and communities on provincial and federal governments in dealing with 

local disasters. 

Some key concepts in disaster management are provided as appendix. 

4.4. Overview of District Sukkur 

District Sukkur lies in 680 to 690 east longitudes and 270 to 280 north latitudes and is 

bounded by Ghotki and India on the east, Kashmore on the north, Shikarpur on the 

north-west, and Khairpur on the west and south. Indus River flows on the north 

western side and Sukkur is the narrowest part of the Indus River course. Western and 

northern sides comprise of irrigated lands, thanks to irrigation from the Indus, and 

barren lands lie in the east. The climate here is hot during summer whereas dry and 

cold in winter. The annual average rainfall of the district is 88 mm. Population (1998) is 

908,373 and density, 175.9 per Km2 (Rehman et.al 2013). 
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Map.4.1. Risk analysis map of Sukkur district (Rehman, M., et.al 2013, p.26). 

4.4.1 Irrigation 

The north western parts of the district are irrigated through Indus River. Nara canal 

stems from the Sukkur Barage and irrigates the southern parts of the district. Still, the 

union councils of Lal Juryo, Tarai, and Salehpat, on the eastern border, are barren. Out 

of the 252 rural mouzas, 180 (71%) are irrigated with the help of canals, 36 (14%) are 

irrigated with river and 83 (33%) are irrigated through tube wells (Rehman et.al 2013). 

4.4.2 Agriculture 

Sukkur contributes considerably in agriculture sector of Sindh because its climate is 

suitable for production of various crops including the Kharif crops of cotton, rice, jowar 

and sugarcane and the Rabi crops of wheat, gram and oil seeds besides the export 

quality date orchards. 153,000 hectares (31%) are cultivated out of the total area of 

480,000 hectares of the district (Rehman et.al 2013). 

4.4.3 Sukkur Barrage 

Sukkur Barrage was built from 1923 to 1932 on River Indus near the city of Sukkur in 

the Sindh province of Pakistan. Its primary function is to control water flow in the 

Indus for irrigation and flood control. The barrage allows water to flow through what 

was originally a network of canals 6,166 miles (9,923 km) long. The retaining wall has 66 

spans each 60 feet (18 m) wide. Each span has a gate weighing 50 tons. The Barrage has 

7 Canals, left Side canals are Nara Canal, Mirwah Canal, Rohri Canal, Abul Wah and 

right side canals are Dadu Canal, Rice Canal and Khirthar Canal. Indus River dolphins 

are occasionally seen upstream of the barrage (Rehman et.al 2013). 

4.5. Literature review of causes and mitigation of floods in the study area 
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4.5.1. Causes of floods 

There are not so much data available specifically on the causes of floods in the Sindh 

province.  However there are a number of studies done mostly after the 2010 floods to 

investigate the causes of floods in Pakistan. One such study was by Syvitski and 

Brakenridge (2013), which states that the meteorological events prompted but did not 

cause this disaster. Through multi-temporal remote sensing and topography data, they 

concluded that most damage was caused by dam and barrage related backwater effects, 

reduced water and sediment passage capacity, and several failures of irrigation system 

levees. In Sindh, two major river avulsions occurred. Upstream of Sukkur barrage, the 

Tori bund breach caused an avulsion due to which ~8,000 km2 of agricultural land was 

flooded and part of the Indus River flowed 50-100 km west of its normal channel 

location. This breach occurred on 6-7 August, two days before arrival of the first flood 

crest at Sukkur barrage. 

Similarly Tariq and Giesen (2011) have also considered the unlawful breaches of levees 

as a major cause for the flood damages during the 2010 floods. Gaurav et.al (2011) has 

cited the human interventions (embankments, barrages) in the river system over the 

years as a major cause which turned this disaster into a catastrophe. Geomorphic 

analysis suggests that the river has been aggrading rapidly during the last decades due 

to its extremely high sediment load mainly in reaches upstream of the barrages. And 

this has caused significant increase in cross-valley gradient resulting in to breaches 

upstream of the barrages and subsequent inundation of large areas. They have further 

explained land use changes in the Indus basin in support of the above cause for the 

floods. In this connection, Laghari et.al (2012) have pointed out climate change induced 

un-predictable, frequent and high intensity monsoon rains plus the high average annual 

sediment load of 291 million tonnes/year of the Indus river as the reasons for huge 

losses due to floods. 

Moreover, residential and industrial construction in the historical floodplains due to 

decreasing width of Pakistani rivers and vanishing flows have increased the possibility 

of large scale destruction due to floods (Tariq and Giesen 2011; Rahman and Khan 

2011). 

4.5.2. Mitigation Measures for reducing flood losses 

Mustafa and Wrathall (2011) have proposed that allowing some natural inundation 

zones and restoration of wetlands, which will provide other benefits (groundwater 

recharge, carbon sequestration and biodiversity) could be much better option instead of 

structural measures to reduce flood damages in Pakistan. They also suggested that 

emergency information and flood warning can be delivered through cell phones as of 

2009, 86% of the men and 40% of the women in Pakistan use cell phones. They also 

emphasized the need for local governments and bringing the rich in tax net to alleviate 



22 
 

poverty to increase the resilience of the most vulnerable fraction of the society. Syvitski 

and Brakenridge (2013) have put forth the option of temporary channel diversions to 

spill both water and sediment during floods, which can also mitigate subsidence and 

other geological processes that are increasing vulnerability to coastal flooding due to 

ongoing sediment starvation of the Indus delta areas. 

However, Khan et.al (2011) proposed the construction of new dams and barrages on 

Indus river together with increasing the spillway capacity of reservoirs as the 

differences in the design capacities of reservoirs and corresponding maximum peak 

discharges are very little. They have also pointed out on the feasible locations for 

construction of new dams, like one in the vicinity of Jinnah barrage. 

Also Tariq and Giesen (2011) have suggested that the Doppler Weather Surveillance 

Radar network should be extended to north western areas of the Indus Basin and hill 

torrent areas of the Kharan Basin to improve the capability and reliability of flood early 

warning system. 

5. Results 

For analysis, a total number of 55 questionnaires out of the 61 received were selected. 

However some answers for some of the questions or parts of the questions were taken 

from the remaining 6 questionnaires also, but these 6 were just so incomplete to be fully 

included. The analysis is based on 40 community questionnaires, out of which 15, 13 

and 12 were from New Sukkur, Pano Aqil and Rohri Talukas` respectively. 

Approximately 45-60 minutes were used on each questionnaire to fill. As the purpose is 

not to make comparison with in the NGO`s or Government departments, it was not 

necessary to present the individual organization`s responses separately. So, out of the 

11 questionnaires for Government (Govt.) bodies, 5 were received and used. Similarly, 

out of the 13 questionnaires, 10 were received back from the Non- governmental 

organizations (NGO`s) and as such used for the analysis. The questionnaires were 

carried out in the month of May, 2013, however the number of answers (results) were 

not adequate and therefore, 10 questionnaires were conducted in the first week of June 

in which the economic estimates were removed as were found difficult to ascertain both 

by the respondent and the author. See the appendices for samples of the three types of 

questionnaires and a basic profile of the respondents. 

5.1. Results from Questionnaire Survey 

5.1.1. Causes of recurrent floods in the study area 

The local communities were found aware of the main causes of floods and were 

generally very receptive. As monsoon raining season will start in a couple of weeks, 

they were interested to know more about what will happen this year? Will there be 

floods again? And if so, how should they save themselves from the damages? Figures 

5.1 (a) and (b) shows the results for the first category. A small number of people had 
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also pointed out causes other than shown in the following figure for the flood damages 

like poor infrastructure, lack of adequate sewerage system in the densely populated 

urban centers (major part of New Sukkur and some parts of Pano Aqil).  

 

Figure 5.1(a). The respondents` first, second and third priority and sum (total) for the different 

causes of floods in the area with colored stacks for the three talukas` of Sukkur district. 

 

Figure 5.1(b). The respondents` first, second and third priority and sum (total) for the different 

causes of floods in the area with colored stacks for the Governmental and Non-governmental 

organizations. 

Almost half of the community people have also termed floods as God`s act (the first 

general answer), but when further inquired, have provided other reasons. 
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5.1.2 Mitigation measures to reduce flood losses in the area 

The adaptation and mitigation measures are presented together (Figures 5.2 (a) and (b). 

Similarly the community and organizations see the structural and non-structural 

measures inter-connected and had emphasized on the role of government towards the 

issue of flood losses. The construction of dams upstream had been avoided as a major 

strategy to address the problem, the reasons for which will be explained in the 

discussion section. Early warning system had got the second high score, which is bound 

to the fact that in the 2010 flood event, it took more than a week for the flood waters to 

reach the Sindh province, yet people were not evacuated on time, resulting in havoc at 

the last stage (Semple 2011). 

 

Figure 5.2(a). The respondents` first, second and third priority and total for the different 

mitigation measures to reduce flood losses with colored stacks for the three talukas` of Sukkur 

district. 

 

0

4

8

12

16

20

24

28

32

36

40

1st 2nd 3rd Total 1st 2nd 3rd Total 1st 2nd 3rd Total 1st 2nd 3rd Total

Early warning system Avoiding construction in
the flood plain

Plantation Construction of
reservoirs upstream

N
o

. o
f 

re
sp

o
n

d
en

ts

Importance of mitigation measures

New Sukkur PanoAqil Rohri



25 
 

 

Figure 5.2(b). The respondents` first, second and third priority and total for the different 

mitigation measures to reduce floods losses with colored stacks for the Governmental and Non-

governmental organizations. 

5.1.3. Role of Sukkur barrage 

The Sukkur barrage had been proved a backbone to the agrarian economy of not only 

the Sukkur district but the whole upper Sindh region which is acknowledged by both 

the respondents from the community and the organizations working at the gross root 

level there. Hardly a few people were skeptical about its function in reducing the flood 

damages. Even that the barrage is old, the governmental and non-governmental 

organizations alike credited the pivotal role of this engineering structure. 

Figure 5.3(a). Different functions of the Sukkur barrage, with colored stacks for the three 

talukas` of Sukkur district. 
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Figure 5.3(b). Different functions of the Sukkur barrage, with colored stacks for the 

Governmental and Non-governmental organizations. 

5.1.4. Sustainable use of Sukkur barrage to reduce flood losses 

 

Figure 5.4(a). The respondents` first, second and third priority and total for the importance of 

different measures to sustainably use Sukkur barrage for reducing flood losses, with colored 

stacks for the three talukas` of Sukkur district. 
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very skeptical about the governmental machinery in handling this old structure and 

raised their concerns over the incompetent staff; however they were also partially 

divided on the role of federal and provincial government to manage the issues related 

to the management of barrage. 

 

Figure 5.4(b). The respondents` first, second and third priority and total for the importance of 

different measures to sustainably use Sukkur barrage for reducing flood losses, with colored 

stacks for the Governmental and Non-governmental organizations. 
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Figure 5.5(a) Exposure of respondents to recent floods, with colored stacks for the three 

talukas` of Sukkur district. 

 

Figure 5.5(b) Flood losses due to recent floods, with colored stacks for the three talukas` of 

Sukkur district. 
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Figure 5.6 (a) Common diseases in the area, especially after flood events with colored stacks 

for the three talukas` of Sukkur district. 

Very inadequate health facilities aid to the disease spreading especially after the flood 

events. Acute shortages of clean water and destruction of crops leave the people in 

misery and they are compelled to use polluted water for weeks to months after each 

flood event. Figures 5.6 (a) and (b) shows that water borne diseases are very common 

beside some other prevailing diseases. 

 

Figure 5.6 (b) Common diseases in the area, especially after flood events with colored stacks 

for the Governmental and Non-governmental organizations. 
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Community people were found divided on the matter of the preparedness for the 

floods this year or in the near future. It can be noted that they were found 

comparatively satisfied with the work of developmental organizations than from the 

governmental ones. Also they were aware of their risk. 

 

Figure 5.7 (a) Respondents view of the present situation of the flood management, with 

colored stacks for the three talukas` of Sukkur district. 

 

Figure 5.7 (b) Respondents view of the present situation of the flood management, with 

colored stacks for the Governmental and Non-governmental organizations. 

5.1.8 How the different actors responded to the flood disaster in the area 
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Figure 5.8 (a) Response of the key actors regarding flood management in the area, with 

colored stacks for the three talukas` of Sukkur district. 

 

Figure 5.8 (b) Response of the key actors regarding flood management in the area, with 

colored stacks for the Governmental and Non-governmental organizations. 
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Figure 5.9 Showing the first, second and third priority and total for the different needs of the 

flood affected people, with colored stacks for the three talukas` of Sukkur district. 

5.1.10 What are the main areas where NGO`s are working? 

The NGO`s are working in the rehabilitation and development phase at present. Owing 

to the fact that water borne disease are common, the NGO`s have focused on the 

sanitation and hygiene activities. Domestic and community water sources were 

rehabilitated and several latrines were constructed etc. 

 

Figure 5.10 Major areas (sectors) where the Non-governmental organizations are working. 
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5.1.11 What are the challenges for NGO`s? 

Recently the law and order situation have got worsen in the upper Sindh region and 

NGO`s have grievances from the government regarding their security. Some local 

landlords are also creating problems for the developmental organizations. 

 

Figure 5.11 Major challenges for the Non-governmental organizations working in the area. 
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4. De-siltation of the pond area before the monsoon season of the barrage to store more 

water can help reduce the losses downstream. Similarly all the 7 off-taking canals 

should be de-silted and in some places down the line their structure should be changed 

to have smooth flow of water without straight curves. 

5. Lack of adequate clean water provisions for the flood hit people are the main cause of 

diarrhea and other water borne diseases. Similarly many people also lack knowledge as 

how to manage their survival during floods, and have a tendency to look towards the 

government and relief organizations. 

6. The communities are definitely not prepared for a catastrophic flood like the one in 

2010 for instance. However, since some concreted IDP (Internally Displaced People) 

shelters had been constructed after the recent floods, which can help them, escape 

during medium floods provided that a clear early warning is issued. 

7. Significant improvement had been made after the 2005 Kashmir earthquake 

regarding policy formulation, setting up disaster management institutions at the 

federal, provincial level and district levels. However, the share of power and resources 

had yet to be shifted to the district and union council levels. Routine work of the 

irrigation authority had been there but is clearly not enough to contain the issue. NGO`s 

had been by large successful in the rehabilitation, reconstruction and provision of 

emergency goods in the aftermath of floods but cannot uproot the causes, and so 

presently thousands of people are at risk. 

8. The agrarian economy of the upper Indus lies at the shoulders of the poor farmers. 

The interviewees` also suggested that to get the people back to their normal life requires 

the provisions of lands back to them so that their livelihoods get improved. In this 

connection, providing good quality seeds is very important. 

6. Discussion 

Flooding is a natural phenomenon which cannot be avoided but its impacts can be 

reduced by the effective integration of structural and non-structural measures before, 

during and after the floods. In Pakistan like other developing countries, the approach 

towards flood management had been reactive and passive until the 2005 Kashmir 

earthquake which was a wakeup call. National Disaster Management Authority was 

formed in August, 2007 which has the mandate to formulate policies, strategies 

regulations for the management of all disasters including floods in the country (DRR 

Policy, 2013). 

In the aftermath of recent floods, it had been evident that both structural and non-

structural measures adopted in Pakistan were not sufficient to reduce the huge losses. 

Particularly Sindh incurred most losses. Thousands of people had migrated, standing 

crops were destroyed and thousands of homes were destroyed/ damaged in the 
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province. Common people were found very skeptical about the performance of the 

government as they feel; they were neglected. 

Causes of floods 

The causes of recent floods were both natural and man-made. Though floods could not 

be fully mitigated, its damages could have been partly reduced even with the current 

set-up, if strong commitment were shown at the part of government. 

Natural factors 

The main reason for flooding in Pakistan from this study and a couple of other studies 

(Tariq and Giesen 2012; Khan et al. 2011; Syvitski and Brakenridge 2013) was found to be 

the monsoon rains which occurs from June to September. Pakistan Metrological 

Department (PMD) reported that 70% of the total water related disasters in the country 

are due to monsoon rains. For instance in July 2010, high intensity rain fall over a very 

short period of time generated flash floods in the upper mountainous parts of the 

country which were accompanied by the high volumes of water from Chenab and 

Jhelum rivers from the east and water from the hilly areas of Baluchistan from the west 

into the river Indus leading to around 11, 31, 000 cusecs of water at Sukkur barrage. 

These have damaged the infrastructure network including power stations, bridges, 

roads, irrigation structures, major bund (embankments) etc. making the emergency 

activities difficult to carry out (FFC 2010). 

Man-made factors 

Poor land-use planning, in-effective governance structure, politicization and lack or 

resources are some of the factors which increased the flood losses. More than 60% of 

Pakistanis are associated with agriculture, tends to live near river banks to get water 

easily. Semple (2011) reported that during 2010 floods, eight major breaches of 

embankments occurred in Sindh and Southern Punjab province leading to inundation 

of surrounding areas which mostly affected the poor, as these breaches were unlawful 

to save the lands of the feudal landlords as the lower management authorities were 

influenced by them. 

Secondly the government had been failed to implement the policy on land-use planning 

leaving a bulk of population vulnerable to flood disaster. Similarly, the 2% 

deforestation rate in Pakistan is very high and is contributing to the severity (un-

checked run-off) of the heavy rains by allowing siltation in the reservoirs, thereby 

reducing their storage capacity (Semple 2011; UN Flood Guidelines 2002). 

Lack of local governments at the district, taluka and union council levels had also 

added up to the already worse situation, as they could effectively help in relief and 

rehabilitation activities. Similarly, majority of the flood prone communities particularly 

in Sindh province are very poor. Semple (2011) reported that 80% of the mud-houses 
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were completely damaged in the affected districts leaving the poor more vulnerable to 

future disasters. 

Mitigation Measures 

Plantation reduces erosion, surface water runoff and is a basic component of watershed 

management recognized by the UN- Flood Guidelines corresponds with the result of 

the questionnaire survey. Similarly, avoiding construction in the floodplains is the best 

way to avoid losses (UN- Flood Guidelines) but cannot be exercised in upper Sindh 

without breaking the feudal structure and empowering the poor communities through 

employment opportunities (Semple 2011). Early and clear warnings through identified 

institutions are a key to evacuate the communities at risk and prepare for effective 

response (DRM Plan Sindh, 2008) but were found in-effective during the recent floods. 

De-siltation and construction of reservoirs upstream for increased storage of surplus 

water in the monsoon season as a major adaptation strategy had been stressed by the 

interviewees` but found less acceptance in the local population. The reasons are partly 

political and partly the injustices by the federal government as Sindh blame the Punjab 

province for using its share of water (Semple 2011) and fears of drought in case of 

construction of more dams upstream. 

Role of Sukkur barrage 

Syvitski and Brakenridge (2013) reported that Sukkur Barrage diverts up to 50% of the 

Indus discharge via a series of feeder canals to irrigate thousands of agricultural land 

and if properly maintained can help in reducing flood damages. The results 

(community) of this study shows that de-siltation of the pond area and trained staff can 

increase the efficiency of the barrage while the organizations think that proper 

maintenance, operation and trained staff, discharge regulations and early warning 

system should be considered on priority basis for decreasing flood damages. 

Health situation in the Area   

The communities are suffering mainly from water borne diseases (Rehman 2013) which 

is in agreement with the finding of this study. Baqir, et.al. (2012) have reported that 

flood affected regions serves as ideal breeding grounds for pathogens (in this case 

specially malaria mosquitoes), leading to the spread of diseases. Furthermore there is 

one tehsil headquarter hospital having a capacity of only 330 beds and a number of 

rural health units which is sufficient for only 28.6% of the estimated 2010 population of 

the district (Rehman 2013), which shows why they are at health risk. 

Present situation and Role of key actors 

Both the community and NGOs have described that government have gave least 

priority to take actions to mitigate the flood causes which is also highlighted by Semple 

(2011), he describe the government officials as corrupt and in-competent. Majority of the 

respondents view themselves at risk, though a few thought there had been some 
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improvements since last time (2012 flood). This dis-satisfaction from the government 

can partly be explained by the fact that despite the worst flooding in the last three years; 

the NFPP-IV (see section. 4.2) is not yet formulated. The community sees the Army and 

relief organizations as their saviors. After the 2010 floods, NDMA (2011) documented 

that during the relief phase, there was lack of capacity and effective coordination on 

part of all the stakeholders and the issue of parallel decision-making bodies, created 

confusion about mandates. This is in conflict with the UN- flood Guidelines, which urge 

the active participation of all the stakeholders for reducing flood damages. However the 

establishment of disaster institutions at the federal, provincial and district level together 

with the federal flood commission and provincial irrigation authorities can make a 

difference provided that they have access to enough resources and are independent 

from political influence (Semple 2011; Tariq and Giesen, 2011). 

Needs of the flood affected communities 

Reclamation of agricultural land and good quality seeds is their first requirement which 

will help them to stand on their own feet and return to near normal life. This is strongly 

connected to the feudal structure described above. In Sukkur district, 31% of the total 

land is cultivated (Rehman 2013). As many people in the rural areas of upper Indus are 

poor farmers and have mud houses (Rehman 2013), which is easily damaged by floods  

and thus they are in urgent need of pakka houses (local word for the concrete house) at 

a sufficient distance from the hazard zone. 

Work and challenges for the NGOs 

With inadequate health facilities and growing number of diseases in the district 

(Rehman 2013), the NGOs have focused on water and sanitation activities along with 

campaigning for awareness rising. They are building latrines for the people, rehabilitate 

domestic and community water sources, promote household water treatment (chlorine 

kits) etc. Some are running work for cash programs to build safer homes for the flood 

affected people and providing them good quality seeds. However, they have their own 

set of challenges and cannot fully rehabilitate such a large number of people. Security 

situation had got worsen in the recent past and there was much political drama going 

around months before and weeks after the May, 2013 Pakistan elections which means 

closure of roads, strikes and uncertainty. 

7. Recommendations 

As it has been established that in the Province of Sindh (and in Sukkur District also), 

most damages occur due to prolong and widespread inundation of the flood waters 

even if the flood peaks are over, it is important to take strong measures to reduce the 

flood damages. 

1. Any new settlements in the flood plains must be prohibited through legislation and 

strong enforcement of these legislations.  Exceptions may be there, like building bridges 
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with designed standards, which can also be used during response phase for 

communication purposes. 

2. Flood proofing though can be costly, but should be considered if money is available 

especially for some infrastructure like schools, hospitals etc. Technical expertise will 

also be required. 

3. Though if the above two measures has to be compromised due to some reasons, then 

building codes must be developed and implemented. 

4. Level of all the critical bridges must be raised to allow the flood waters to pass easily 

to avoid the collapse of bridges plus upstream damming. 

5. All the three barrages; Guddu, Sukkur and Kotri should be properly maintained and 

standard operating procedures must be developed and followed. Provincial irrigation 

departments have a key role to play here. 

6. De-siltation through all the available and feasible techniques must be carried out in 

these barrages to increase their storage capacities. 

7. Early warning system should be fully utilized and should ensure timely, accurate and 

clear messages. Flash floods forecasting should also be improved. 

8. Afforestation should be carried out on emergency basis to stabilize the soils, decrease 

landslides and siltation in the reservoirs apart from a number of other benefits. It is very 

viable upstream, and integrated watershed management should be seriously considered 

to reduce the risks to flooding. 

9. The 1992 Water accord (Indus River System Authority, IRSA Act) between provinces 

over water usage rights must be followed. Sindh has a special case here, because there 

are strong voices coming out, for it is not getting the promised share of water. 

10. Bunds/ levees should be properly maintained. During 2010 floods, an avulsion was 

caused by breaching of the Tori Bund, an artificial levee upstream of Sukkur Barrage, 

which has resulted in huge damages. 

11. Storage capacities of the dams should be increased, equally important is the 

construction of new dams, especially less disputable like Basha and Munda dams 

upstream on Indus River. 

12. Awareness raising and capacity building at all levels especially at local level should 

be increased as they are the first responders. 

13. Local bodies should be strengthened and corruption abated through independent 

National Accountability Bureau (NAB). This is important because there had been 

injustices during flood events like the lands of feudal landlords were saved at the 

expense of poor peoples` lives and lands. 

14. Political will is needed to ensure timely adaptability to this recurrent disaster. 
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15. For flood mitigation, the NDMA should keep on working with the UN as there had 

been some important policies and plans developed. Now it’s time to implement them 

through sufficient provision of funds. 

8. Conclusion 

The flood disaster is multi-faceted issue in Pakistan. The huge losses from the recent 

floods in Pakistan in general and in Sindh province in particular had evident man-made 

causes. The natural cause of unprecedented monsoon rains were beyond the control of 

Pakistani nation and government and in the wake of climate change will continue to be 

a force of future floods. For instance the precipitation in July-August 2010 was higher 

than the normal one, but the impacts were far worse than ever in the history of the 

country. There were eight large breaches of levees in southern Punjab and Sindh 

province resulting in widespread inundation of thousands of acres of agricultural land, 

villages and towns, affecting almost two million people in the country. Poor land-use 

planning, centralized governance structure and poverty were some of the long existing 

issues. Further during the 2010 flood relief phase, the lack of capacity and weak 

coordination between center-province, government-UN, and inter-agency or within the 

overall humanitarian community in general was a complex and challenging issue 

(NDMA 2011). 

In Pakistan, flood management needs both extensive resources and comprehensive 

understanding of the issue as its nature varies substantially throughout the country due 

to contrasting physiographic, climatic, hydrologic, demographic, and socio-economic 

factors. Both structural and non-structural measures had been employed but their inter-

linkage and combined efficiency should be optimized. 

Indigenous knowledge is important for reducing flood damages in a bottom up 

approach as local people are the ones who are the first responders and most concerned. 

To achieve the objectives of flood disaster management strategy, local people should be 

given fair chance to express their thoughts in the process of formulating local, regional 

and national strategies. This will ensure their cooperation and as such will take 

initiatives to reduce the burden on authorities. 

In Sindh specifically, flood management is strongly linked to the prevailing system of 

governance in the area for decades. Under the 18th amendment to the constitution of 

Pakistan (1973), the provincial governments are required to develop local government 

system with the help of federal government through election commission of Pakistan, 

but the Sindh government has no plan so far to follow the constitutional provisions.  

There must be fully functional local governance structures so that several social, 

economic and environmental problems can be addressed at the community level rather 

by relying on a centralized system. The other important aspect is the accountability at 

all levels, which of course is central to abate widespread corruption in the country and 
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to divert resources to alleviate poverty and reducing vulnerability to disasters like 

floods. 

The country needs a paradigm shift to its policies towards water management. The 

country is in desperate need of building new dams, which can ensure food security, 

reduce flood losses and produce electricity. The disputed hydal projects (e.g. Kalabagh 

dam) should be left aside for the time being and focus should be on the non-disputed 

small dams’ sites. The provinces should be taken into confidence and made sure that 

IRSA specified water quota is implemented. As the monsoon weather system had been 

shifted and continues to do so from Kashmir to the south-west of the country, there is 

an urgent need to increase water storage capacity in the central and southern parts of 

Pakistan. Furthermore, the structural measures should be enhanced, but should not be 

relied upon only. The feudal system in Sindh should be weakened gradually by 

empowering the local population through increased employment opportunities, public 

awareness and mobilization. 

In short, a risk-based pro-active approach is required to achieve sustainable flood 

management. 

 

Further research needs 

The questionnaire survey method should in future be extended to other districts also. 

More time and resources should be made available to strengthen the bottom up 

approach for effectively devising and implementing the flood management approach. 

The active participation and understanding of the issues by the community people in 

this study demonstrates that indigenous knowledge should be further explored 

throughout the hazard prone areas of Pakistan. 
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Appendix I- Questionnaire and Interview guide 

QUESTIONNAIRE FOR COMMUNITY 

TOPIC: Towards Sustainable Flood Management in upper Sindh, Pakistan 

A case study of District Sukkur. 

Date: __________              

Information: 

 

1. Respondent Name: ------------------------ 2. Telephone No:-  (optional)_________ 

2. Education: -    Primary Matric   FA    BA         Other  

5. Where do you live (Village, Mohallah): -_______________________________ 

6. Household size: -_________ 7. Profession: - ___________ 
 

8. Have you (family) got affected by the recurrent floods in the district? 

9. If yes, how you (family) get affected? 

Loss 

a. House ------------------Worth (        ) b. Land ------------------- Worth (        ) 

c. Shop or Business --------- Worth (        ) d. Life --------------- 

e. Animals --------- Worth (        ) f. Agricultural land (crops) ----------- g. Other ------------ 

10. When did last time (year) you (family) get affected? ----------------------------------------- 

11. Have you (family) got ill (diseases, infections etc.) after floods? 

Hepatitis   Malaria  Diarrhea   Scabies  

Eye infections  Fever    Other  

Describe ------------------------------------------------------------------------------------------------------- 

12. Hospitals or Health care center in surrounding area 

------------------------------------------------------------------------------------------------------------------- 

13. Did you (family) receive some help? (In which way the actors are contributing) 

------------------------------------------------------------------------------------------------------------------- 

14. What type of help? Food, shelter, non-food items, medicines, reconstruction/rehabilitation, 

awareness 

a. Government -------------------------------------------------------------------------------------------- 

b. NGO`s --------------------------------------------------------------------------------------------------- 

c. Other ----------------------------------------------------------------------------------------------------- 

15. How far away do you (family) live from the stream, river? (m, km) ------------------ 

16. How do you (family) get informed about the floods? -------------------------------------- 

17. What did helped you (family) to survive? ----------------------------------------------------- 
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18. How did or do you (family) manage during the floods? ------------------------------------ 

19. What are the main causes of floods? (Rank the options, 1= very important, 5= least 

important) 

Deforestation  Monsoon rains (climate change)  Construction in flood plains 

 Poor water management (river barriers)  other   

Explain briefly --------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------------------- 

20. How can floods be adapted/mitigated/avoided? (Rank the options, 1= very important, 5= 

least important) 

i. Plantation  ii. Proper land use  iii. Early warning system 

iv. Water management  v. Construction of dams  vi. Other ------------- 

Explain briefly ------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------------- 

What is the role of sukkur barrage in the area? i. Flood control ii. Irrigation  

iii. Other ……………………………………………………………………………… 

21. How can the barrage be used more sustainably? (Rank the options, 1= very important, 5= 

least important) i. Proper (maintenance, operation, trained staff)  

ii. Monitoring iii. Early warning system  iv. Proper discharge regulations 

v. De-siltation/silt excluders’ efficiency   vi. Other ------------------------------------ 

Explain briefly ………………………………………………………………………………… 

22. What are your needs now? i. Money   ii. Re-build (pakka house)  

iii. Reclamation of agricultural land  iv. Animals  v. other ---------------- 

Explain briefly -------------------------------------------------------------------------------------------- 

--------------------------------------------------------------------------------------------------------------- 

23. What is the present situation? (If the floods occur again) ------------------------------------------------

-------------------------------------------------------------------------------------------------------- 

24. Source of water supply: -   

 i. Dug Well       ii. Hand Pump     

 iii. Municipal water supply   iv. Others ---------------------------- 

25. Where your home sewage line goes finally? __________________________ 

26. Method and Place of solid waste disposal: -  

 i. Open dumping   ii. Land filling  iii. Place -------------------------- 

27. Any Organization that has worked: - (disease treatment, re-construction, awareness, 

agricultural supplements)  

 __________________________________________________________________ 
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28. Comments and suggestions for improvement of your livelihood: 

__________________________________________________________________ 

__________________________________________________________________ 

 

 

QUESTIONNAIRE FOR NGO`s 

TOPIC: Towards Sustainable Flood Management in upper Sindh, Pakistan 

A case study of District Sukkur. 

Date: __________              

Information: 

1. Respondent Name: -______________________________________________ 

2. NGOs Name: ____________________________________________________            

3. Telephone No:-  (optional)________________________________________ 

4. Address: -______________________________________________________ 
 

5. How long have been working here? …………………………………………… 

6. When the project started and when is it expected to end? ……………………….. 

7. What are the main areas where you work? -------------------------------------------------------

……………………………………………………………………………………………………… 

8. What are the main achievements? -------------------------------------------------------------------

……………………………………………………………………………………………………… 

9. What are the challenges? -----------------------------------------------------------------------------

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

10. What are the main causes of floods in the District? (Rank the options, 1= very important, 5= 

least important) 

i. Deforestation ii. Monsoon rains (climate change)      iii. Construction in flood plains 

iv. Poor water management (river barriers)  v. other -------------  

Explain briefly ………………………………………………………………………………. 

--------------------------------------------------------------------------------------------------------------------- 

11. How can floods be mitigated? (Rank the options, 1= very important, 5= least important)

 i. Plantation  ii. Proper land use  iii. Early warning system 

iv. Water management  v. Construction of dams  vi. Other -------------  

Explain briefly …………………………………………………………………………….. 

…………………………………………………………………………………………… 

12. What had been the role of the following for reducing flood losses?  

a. Role of Government and the local bodies -------------------------------------------- 
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b. Non-governmental organizations ------------------------------------------------------ 

c. Community ----------------------------------------------------------------------------------- 

13. Briefly describe the socio-economic conditions of the people? ------------------------------ 

--------------------------------------------------------------------------------------------------------------------- 

14. What is the present situation? (If the floods occur again) -------------------------------------

……………………………………………………………………………………………………… 

15. What is the role of sukkur barrage in the area? i. Flood control  ii. Irrigation 

iii. Other ……………………………………………………………………………………….. 

16. How can the barrage be used more sustainably? (Rank the options, 1= very important, 5= 

least important) i. Proper (maintenance, operation, trained staff)  

ii. Monitoring iii. Proper discharge regulations    iv. Early warning system  

v. De-siltation/silt excluders’ efficiency   vi. Other ------------------------- 

Explain briefly ………………………………………………………………………………… 

17. Any other organization that has worked (collaboration if any): - 

 __________________________________________________________________ 

18. Comments and suggestions for improving the livelihood of the people: -

 __________________________________________________________________ 

__________________________________________________________________ 

Note: As the questionnaire for the Government officials contain the same questions as in the 

above NGOs questionnaire therefore is not included. 

 

Interview Guide 

1. What are the main causes of floods? Options (Deforestation, Monsoon rains (climate 

change), Construction in flood plains, Poor water management (river barriers) etc) 

2. How can floods be adapted/mitigated/avoided? Options (Plantation, Proper land use, 

Early warning system, Water management, Construction of dams etc) 

3. What is the role of Sukkur barrage in the area? (Flood control, Irrigation etc) 

4. How can the barrage be used more sustainably? (Options: Proper (maintenance, operation, 

trained staff), Monitoring, Early warning system, Proper discharge regulations, De-siltation/silt 

excluders’ efficiency etc) 

5. What is the present situation? (If the floods occur again) 

6. What had been the role of government, NGOs and community for reducing flood losses? 

7. What are the health risks to the community? 

8. Suggestions to reduce flood losses in the upper Sindh region. 
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Appendix- II Basic profile of the respondents 

 

 

Appendix- IV Final cumulative data table 

A. Community questionnaire data 

Q. 1 Causes of floods Total 

Options 

Poor water 

management 

(river barriers) 

Monsoon rains Deforestation 
Construction in flood 

plains 
 

1s

t 

2n

d 

3r

d 

Su

m 
1st 

2n

d 
3rd 

Su

m 
1st 2nd 3rd 

Su

m 
1st 2nd 3rd Sum 

New Sukkur 3 4 3 10 7 5 3 15 3 2 4 9 2 3 4 9 15 

Pano Aqil 3 3 6 12 6 6 1 13 2 2 3 7 2 2 3 7 13 

Rohri 2 2 5 9 6 4 2 12 3 2 3 8 1 4 2 7 12 

Total 

respondents 
8 9 14 31 19 15 6 40 8 6 10 24 5 9 9 23 40 

Q. 2 Importance of mitigation measures 

 
Options 

Early warning system 

plus water 

management 

Avoiding 

construction in the 

flood plain 

Plantation 

Construction of 

reservoirs 

upstream 

1st 2nd 3rd Sum 1st 2nd 
3r

d 

Su

m 
1st 

2n

d 

3r

d 

Su

m 

1s

t 

2n

d 

3r

d 

Su

m 

New Sukkur 5 4 4 13 3 4 3 10 4 5 5 14 2 1 2 5 14 

Pano Aqil 4 4 3 11 2 3 5 10 5 5 3 13 1 1 2 4 13 
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Rohri 3 5 3 11 1 3 4 8 6 4 2 12 1 0 2 3 12 

Total 

respondents 
12 13 10 35 6 10 12 28 15 14 10 39 4 2 6 12 40 

Q. 3 Present Situations? If flood occurs again 

 
Options No improvement made 

Improvement made by 

Govt. 

Improvement made 

by NOGs 
others 

New Sukkur 4 2 8 1 15 

Pano Aqil 5 3 5  13 

Rohri 3 4 5  12 

Total 

respondents 
12 9 18 1 40 

Q. 4 Role of Sukkur Barrage 
 

Options Control Pressure of water No role in flood management Irrigation Others 

New Sukkur 11 2 14  15 

Pano Aqil 10 1 13 1 13 

Rohri 10 2 12  12 

Total 

respondents 31 5 39 
1 40 

Q. 5 How can we use Sukkur barrage more sustainably for flood management?  

Options 

  

Proper (maintenance, 

operation, trained staff) 

Monitoring 

(Proper discharge 

regulations) 

Early warning 

system 

De-siltation/silt 

excluders 

efficiency  

1st 2nd 3rd Sum 1st 
2n

d 

3r

d 

Su

m 

1s

t 

2n

d 
3rd 

Su

m 

1s

t 

2n

d 
3rd 

Su

m 

New Sukkur 3 2 5 10 3 4 3 10 1 4 4 9 3 2 1 6 10 

Pano Aqil 2 3 2 7 1 2 3 6 0 2 4 6 2 2 1 5 8 

Rohri 3 3 2 8 2 1 2 5 2 2 3 7 0 2 2 4 8 

Total 

respondents 
8 8 9 25 6 7 8 21 3 8 11 22 5 6 4 15 26 

Q. 6 Are you (family) directly affected by the floods? 
 

Options Yes No Close family 

New Sukkur 9 1 5 15 

Pano Aqil 9 1 3 13 

Rohri 7 2 3 12 

Total 

respondents 
25 4 11 40 

Q. 7 How are you affected by the floods? 

 
Options 

House damaged/ 

destroyed 

Deaths (close 

relatives) 

Agriculture 

land 

Livestock 

died 
others 

New Sukkur 6 2 9 4 3 15 

Pano Aqil 7 1 10 3 2 13 

Rohri 5 1 8 2  12 
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Total 

respondents 
19 4 27 9 5 40 

Q. 8 What kind of diseases spread after floods? (common diseases in the area) 
 

Options Diarrhea Malaria Scabies Eye infection Hepatitis Others (respiratory) 

New Sukkur 13 10 10 5 7 8 15 

Pano Aqil 10 6 7 6 8 6 13 

Rohri 11 6 8 7 6 5 12 

Total 

respondents 
34 22 25 18 21 19 40 

Q. 9 
What role (active or passive) had the different actors played so far in flood 

management? 
 

Options 
Government NGOs Community Others 

Active Passive Active Passive Active Passive  

New Sukkur 4 10 11 3 5 4 2 15 

Pano Aqil 3 9 9 2 3 6 1 13 

Rohri 4 7 8 1 3 4 2 12 

Total 

respondents 
11 26 28 6 11 14 5 40 

Q. 10 What are your needs now?  

Options Money 
(Re-build) pakka 

house 

Reclamation of 

agricultural land 
Animals 

Other

s 
 

 1st 
2n

d 
3rd 

Su

m 
1st 

2n

d 
3rd 

Su

m 

1s

t 

2n

d 
3rd 

Su

m 

1s

t 

2n

d 

3r

d 

Su

m 
  

New Sukkur 3 3 4 10 4 6 4 14 8 5 2 15 0 1 3 4 2 15 

Pano Aqil 3 2 4 9 3 3 4 10 6 6 1 13 1 1 3 5 1 13 

Rohri 2 3 4 9 3 4 3 10 5 4 3 12 2 1 2 5 1 12 

Total 

respondents 
8 8 12 28 10 13 11 34 19 15 6 40 3 3 8 14 4 40 

 

B. NGOs and Govt. questionnaire data 

Q. 1 Causes of floods Total 

Options Poor water 

management River 

barriers) 

 Monsoon rains Deforestation Construction in flood 

plains 

 

1st 2n

d 

3rd Su

m 

1st 2n

d 

3r

d 

Su

m 

1st 2n

d 

3r

d 

Su

m 

1st 2n

d 

3rd Sum 

NGOs 5 4 1 10 3 1 4 8 1 2 3 6 1 3 2 6 10 

Govt. 0 2 2 4 2 1 2 5 1 1 0 2 2 0 1 3 5 

Total 5 6 3 14 5 2 6 13 2 3 3 8 3 3 3 9 15 
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respondents 

Q. 2 Importance of mitigation measures/reduce losses  

Options Early warning 

system plus 

water 

management 

Construction of 

reservoirs 

upstream 

Avoiding 

construction in the 

flood plain 

Plantation Other 

(Awaren

ess etc.) 

1s

t 

2n

d 

3r

d 

Su

m 

1s

t 

2n

d 

3rd Sum 1st 2n

d 

3rd Su

m 

1s

t 

2n

d 

3r

d 

Su

m 
 

NGOs 3 4 3 10 2 2 3 7 2 2 2 6 1 1 1 3 3 10 

Govt. 2 1 1 4 1 0 1 2 1 2 1 4 0 1 2 3 2 5 

Total 

respondents 
5 5 4 14 3 2 4 9 3 4 3 10 1 2 3 6 5 

15 

Q. 3 Present Situations? If flood occurs again  

Options No improvement 

made 

Improvement made 

by Govt. 

Improvement made by 

NOGs  

others 

NGOs 2 6 8 2 10 

Govt. 0 4 5 1 5 

Total 

respondents 
2 10 13 3 

15 

Q. 4 Role of Sukkur Barrage  

Options Control Pressure of 

water 

No role in flood 

management 

Irrigation Others  

NGOs 9 0 10 1 10 

Govt. 5 0 5 1 5 

Total 

respondents 
14 0 15 2 

15 

Q. 5 How can we use Sukkur barrage more sustainably for flood management?  

Options Monitoring 

(Proper 

discharge 

regulations) 

Proper 

(maintenance, 

operation, 

trained staff) 

Others Early warning 

system 

De-siltation/ Silt 

excluders 

efficiency 

1s

t 

2n

d 

3r

d 

Su

m 

1s

t 

2n

d 

3

r

d 

Su

m 

1s

t 

2n

d 

3r

d 

Su

m 

1s

t 

2n

d 

3r

d 

Su

m 

1s

t 

2n

d 

3r

d 

Su

m 

NGOs 2 2 3 7 4 3 2 9 2 1 2 5 1 2 3 6 1 2 0 3 10 

Govt. 0 1 2 3 2 2 1 5 1 0 0 1 2 1 1 4 0 1 1 2 5 

Total 

respondents 
2 3 5 10 6 5 3 14 3 1 2 6 3 3 4 10 1 3 1 5 

15 

Q. 6 What kind of diseases spread after flood?  

Options Diarrhea Malaria Scabies Eye infection Hepatitis Others (respiratory) 

NGOs 10 8 8 6 9 7 10 

Govt. 5 5 4 2 4 2 5 
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Total 

respondents 
15 13 12 8 13 9 15 

Q. 7 What role (active or passive) had the different actors played so far in flood 

management? 

 

Options Government NGOs Community 

Active Passive Active Passive Active Passive 

NGOs 6 4 9 1 6 4 10 

Govt. 4 1 4 1 4 1 5 

Total 

respondents 
10 5 13 0 10 5 

15 

Q. 8 What are the main areas where your organization works?  

Options Water sanitation 

and hygiene 

Food (seeds etc) Shelter (construction 

etc) 

Awareness Others 

NGOs 9 7 6 9 4 10 

Q. 9 What are the challenges for you (NGOs)?  

Options Security 

issues 

Trained 

staff 

Lack of 

funds 

Non-cooperation 

from govt. 

Others (community 

related) 

NGOs 9 7 8 4 6 10 

 

C. Basic profile of the respondents 

Traits Occupation Education Age Total 

Characterist

ics 

Farm

er 

Shopke

eper 

Salarie

d jobs 

other 0-5 5-10 10-

14 

 20-

30 

30-

40 

Older  

New Sukkur 3 5 6 1 3 8 3  4 5 6 15 

Pano Aqil 5 4 2 2 4 7 2  2 7 4 13 

Rohri 7 2 1 2 6 5 1  3 4 5 12 

Total 

respondents 

15 11 9 5 13 20 6  9 16 15 40 

 

Appendix- IV 

Key Concepts in Flood Disaster Management 

These are taken from UNISDR 2009, NDMP Pakistan 2012 and DRMP Sindh 2008. 

Adaptation 

The adjustments in natural or human systems in response to actual or expected climatic stimuli 

or their effects which moderates harm or exploits beneficial opportunities (IPCC 2007). It also 

applies to non-climatic factors such as soil erosion or surface subsidence (UNISDR 2009) 

Capacity building 
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Efforts aimed to develop human skills or societal infrastructure within a community or 

organization needed to reduce the level of risk. In extended understanding, capacity building also 

includes development of institutional, financial, political and other resources, at different levels 

of the society (NDMP 2012) 

Climate change 

A change in the state of the climate that can be identified (e.g., by using statistical tests) by 

changes in the mean and/or the variability of its properties, and that persists for an extended 

period, typically decades or longer. Climate change may be due to natural internal processes or 

external forcings, or to persistent anthropogenic changes in the composition of the atmosphere or 

in land use” (IPCC 2007 and UNISDR 2009) 

Disaster 

A serious disruption of the functioning of a community or society causing widespread human, 

material, economic or environmental losses which exceed the ability of the affected community or 

society to cope using its own resources. It results from the combination of hazards, conditions of 

vulnerability and insufficient capacity to reduce the potential negative consequences of risk 

(UNISDR 2009 and DRMP Sindh 2008) 

Disaster risk management (DRM) 

The comprehensive approach to reduce the adverse impacts of a disaster, DRM includes all 

actions taken before, during, and after the disasters. It comprises activities on mitigation, 

preparedness, emergency response, recovery, rehabilitation, and reconstruction (DRMP Sindh 

2008 and UNISDR 2009) 

Disaster risk reduction/disaster reduction 

The measures aimed to minimize vulnerabilities and disaster risks throughout a society, to avoid 

(prevention) or to limit (mitigation and preparedness) the adverse impacts of hazards, within the 

broad context of sustainable development (DRMP Sindh 2008 and UNISDR 2009) 

Early warning system 

The set of capacities needed to generate and propagate timely and meaningful warning 

information through identified institutions to enable individuals, communities and 

organizations threatened by a hazard, so that they could take action to reduce their risks and 

prepare for effective response (DRMP Sindh 2008 and UNISDR 2009) 

Emergency management 

The management and deployment of resources to deal with all aspects of emergencies, in 

particularly preparedness, response and rehabilitation phases (DRMP Sindh 2008 and UNISDR 

2009) 

Hydrometeorological hazard 
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Process or phenomenon of atmospheric, hydrological or oceanographic nature that may cause loss 

of life, injury or other health impacts, property damage, loss of livelihoods and services, social 

and economic disruption, or environmental damage. Examples include; cyclones, floods, drought 

etc. Each hazard is characterized by its location, intensity, frequency and probability (DRMP 

Sindh 2008 and UNISDR 2009) 

Hazard analysis 

It is the identification, studies and monitoring of any hazard (natural or anthropogenic) to 

determine its potential, origin, characteristics and behavior (DRMP Sindh 2008) 

Land-Use planning 

Branch of physical and socio-economic planning that determines the means and assesses the 

values or limitations of various options in which land is to be utilized, with the corresponding 

effects on different segments of the population or interests of a community taken into account in 

resulting decisions. Land-use planning can help to mitigate disasters and reduce risks by 

discouraging high density settlements and construction of key installations in hazard-prone 

areas, control of population density and expansion (DRMP Sindh 2008) 

Mitigation 

Structural and non-structural measures undertaken to limit the adverse impacts of natural 

hazards, environmental degradation and technological hazards (DRMP Sindh 2008) 

Natural hazards 

Natural processes or phenomena that may cause loss of life, injury or other health impacts, 

property damage, loss of livelihoods and services, social and economic disruption, or 

environmental damage. These can be geological, hydro meteorological or biological. Hazardous 

events can vary in magnitude or intensity, frequency, duration, area of extent, speed of onset, 

spatial dispersion and temporal spacing (DRMP Sindh 2008 and UNISDR 2009) 

Preparedness 

Activities and measures taken in advance by governments, professional response and recovery 

organizations, communities and individuals to ensure effective response to the impact of hazards, 

including the issuance of timely and effective early warnings and the temporary evacuation of 

people and property from threatened locations (DRMP Sindh 2008 and UNISDR 2009) 

Prevention 

Activities to ensure complete avoidance of the adverse impact of hazards (UNISDR 2009) 

Prospective disaster risk management 

Management activities that address and seek to avoid the development of new or increased 

disaster risks (UNISDR 2009) 

Public awareness 
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The processes of informing the general population and increasing levels of consciousness about 

risks and how people can reduce their exposure and vulnerability to hazards. This is especially 

important for public officials in fulfilling their responsibilities to save lives and property in the 

event of a disaster (DRMP Sindh 2008 and UNISDR 2009) 

Recovery 

Decisions and actions taken after a disaster with a view to restoring or improving the pre-

disaster living conditions of the stricken community, while encouraging and facilitating 

necessary adjustments to reduce disaster risk (DRMP Sindh 2008) 

Resilience 

The capacity of a community, society or organization exposed to hazards to adapt, by resisting or 

changing in order to maintain an acceptable level of functioning. Resilience can be increased by 

learning from past disasters for better future protection and to improve risk reduction measures 

(DRMP Sindh 2008) 

Relief / response 

The provision of assistance during or immediately after a disaster to meet the life preservation 

and basic life needs of those people affected. It can be of an immediate, short-term, or extended 

duration (DRMP Sindh 2008) 

Retrofitting (or upgrading) 

Strengthening of existing buildings and structures to become more resistant and resilient to the 

forces of natural hazards e.g. bracing to stiffen walls, reinforcing pillars, adding steel ties 

between walls and roofs etc. (DRMP Sindh 2008 and UNISDR 2009) 

Risk 

The chances of losses (deaths, injuries, property, livelihoods, economic activity disrupted or 

environment damaged) resulting from interactions between hazards and vulnerable social 

conditions. Risk is expressed as Risk = Hazards x Vulnerability. Some experts also include the 

concept of exposure to refer to the physical aspects of vulnerability (DRMP Sindh 2008) 

Risk assessment/analysis 

A methodology to determine the nature and extent of risk by analysing potential hazards and 

evaluating existing vulnerability that could pose a potential threat to exposed people, property, 

livelihoods and the environment (UNISDR 2009) 

Structural and non-structural measures 

Structural measures refer to any physical construction to reduce or avoid possible impacts of 

hazards, which include engineering measures and construction of hazard-resistant and 

protective structures and infrastructure. 

Non-structural measures refer to policies, awareness, knowledge development, public 

commitment, and methods and operating practices, including participatory mechanisms and the 



56 
 

provision of information, which can reduce risk and related impacts (DRMP Sindh 2008 and 

UNISDR 2009) 

Vulnerability 

The conditions determined by physical, social, economic and environmental factors or processes, 

which increase the susceptibility of a community or society to the impact of hazards. 

Appendix- V. 

 

Map showing the damaged houses during the 2011 floods, where darkness of the color shows 

the comparative damages in the districts (UN-OCHA 2011, p.42). 

 

 


