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NATIONAL FLOOD PROTECTION PLAN-IV (NFPP-IV) 
 

EXECUTIVE SUMMARY 
 

ES.1 Introduction 
 
Ministry of Water and Power, Government of Pakistan through Federal Flood Commission 
(FFC) under Water Sector Capacity Building and Advisory Services Project (WCAP) 
program engaged National Engineering Services of Pakistan (NESPAK) in association with 
Deltares of The Netherlands for óDevelopment of National Flood Protection Plan-IV with the 
following objectives: 
 

i. Task-A: Develop óNational Flood Protection Plan-IV to be implemented during next 
10 years; 2015-2025 based on innovative and integrated approach incorporating 
structural and non-structural measures for reducing floods, reducing susceptibility to 
flood damages and mitigating the flood impacts keeping in view constraints, gaps 
and lapses in the previous Flood Protection Plans, technical shortcomings and 
lessons learnt from past major flood events. 

ii. Task-B: Develop a comprehensive inventory of the existing flood protection 
infrastructure of all regions of Pakistan (four provinces, Gilgit-Baltistan, FATA & 
AJ&K) constructed so far through various resources (Federal/ Provincial/Foreign 
Aided) and carry out benefit monitoring and evaluation of flood protection works, 
constructed under FPSP-I and II. 

iii. Task-C: Carry out Floodplain Mapping & Zoning along all the Indus River and its 
major tributaries including Kabul and Swat rivers, identify high, medium and low flood 
risk areas up to district level and prepare River Act for restricting/prohibiting 
permanent settlements in high and medium flood risk areas. 

iv. Task-D: For the capacity building of Federal Flood Commission, develop a reliable 
database/information system to store and retrieve required data and enhance data 
processing techniques for preparation and dissemination of Flood Reports, as 
approved by the FFC, among the concerned organizations and design a web based 
interface for effective data sharing with all stakeholders at the federal and provincial 
levels, including public. 

 
The Consultants commenced their work in June 2013 and submitted Draft reports on Task-
A, B and C on January, 2015 and Task-D in February 2015. Thereafter, detailed discussions 
were held with WCAP, FFC, Provincial Irrigation Departments, PMD, WAPDA, NDMA and 
other stakeholders to obtain their suggestions for incorporation in the National Flood 
Protection Plan-IV. The Plan consists of the following set of reports:  
 

¶ National Flood Protection Plan-IV (this Report) 

¶ Task-A:  Development of National Flood Protection Plan-IV (NFPP-IV) and PC-I 

¶ Task-B:  Development of Inventory of Flood Works, and Benefit Monitoring and 
Evaluation of Flood Protection Works 

¶ Task-C:  Floodplain Mapping and Zoning 

¶ Task-D:  Automation of Flood Situation Monitoring and Reporting 
 

ES.2 Flood Mechanics, 2010 Flood and Flood Damages 
 
In 2010, Pakistan was hit by one of the worst natural disasters - floodwaters inundated 
38,600 km2 area in all four provinces and affected an estimated 20 million people, mostly by 
destruction of property, infrastructure and lands of livelihood, with a death toll close to 2,000. 
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This flood event began in late July 2010, resulting from heavy monsoon rains in the Khyber 
Pakhtunkhwa, Lower Punjab, Sindh and Balochistan regions. The heavy monsoon rain in the 
catchment area of the Indus River was the immediate cause of this catastrophic flood. The 
2010 flood was caused by a freak combination of disastrous weather events. Keeping in 
view the topographic features and atmospheric circulation patterns, jet stream with easterly 
monsoon trough resulted in prolonged wet spell over northern Khyber Pakhtunkhwa and 
upper parts of Punjab. Hot & very humid weather prevailed over upper parts of the country 
during four days (July 24th ï 27th, 2010) resulting high degree of turbulence over the area. 
With the interaction of western cold air-mass, the occlusion took place. The vortex formation 
was further accentuated by the topographical features like north-west and south-eastern 
Himalayan range on one side and north-east and south-west Suleiman range on the other, 
allowing the air mass to be trapped and rise vertically due to orography. The monsoon storm 
track of 2010 super flood is shown in Figure ES.1. 
 

 

Figure ES.1: Storm Track of 2010 Super Flood1 

NASA studied the weather patterns causing the 2010 Flood and came up with an interesting 
explanation by its two scientists that Russian wildfires which occurred at the same time as 
2010 floods in Pakistan were caused by stagnant weather pattern in the atmosphereð
known as a blocking eventðthat prevented the normal movement of weather systems from 
west to east. Hot, dry air masses became trapped over large parts of Russia. The blocking 
also created unusual downstream vortices and wind patterns. Clockwise atmospheric 
circulation near the surface brought cold, dry Siberian air into the subtropics, where it 
clashed with the warm, moist air being transported northward with the monsoon flow. The 
result was torrential rain in northern Pakistan. Although the heat wave started before the 
floods, both events attained maximum strength at approximately the same time. Lauôs team 
concluded that Pakistanôs floods were triggered by the southward penetration of upper level 
disturbances from the atmospheric blocking, and amplified by heating and monsoon 
moisture from the Bay of Bengal. La Niña conditions made the tropics more receptive by 
providing abundant moisture.  
 
Whatever the cause of the 2010 Flood, the resulting damages of about $10 billion were 
unprecedented in scale and magnitude-they were nearly half the cumulative total damages 
in the last 60 years. The extent of damages is all the more intriguing as total flooded area 
during was less than the floods of 1956, 1973, 1976 and 1992. A comparison of GIS maps of 

                                                 
1Source: Pakistan Meteorological Department (PMD) 
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1998 and 2014 solved the mystery. The growth of villages and settlements in the floodplains 
(Figure ES.2), almost twofold in 15 year period, along with development of roads and other 
infrastructure at increased cost, caused the flood damages to rise to this level and brought 
home the point that in order to reduce flood damages, the activity in the floodplains must be 
regulated as is done worldwide. This problem is further exacerbated by willful encroachment 
of active floodplain by politically influential people who construct bunds around the 
encroached land thereby reducing the waterway and increasing its erosive velocity. The 
breach of Tori bund below Guddu was caused by the restrictive waterway exactly opposite to 
the private bund (Figure ES.3) which deflected the floodwaters to Tori bund causing the 
breach, causing extensive flooding in Balochistan and Sind. 
 

FPSP-II Map (1998) NFPP-IV Map (2014) 

  
 

Figure ES.2: Comparison of Land Use Map in Floodplain in Years 1998 and 2014 

 
 

 
 

Figure ES.3: Waterway Constriction below Guddu Barrage due to Qadirpur Bund 
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Another aspect of the 2010 flood was that it came without warning. The flood early warning 
system (FEWS) developed under FPSP-II did not cover the Kabul and Swat River basins 
and the PMD weather radars also did not cover the western and northern part of Pakistan, 
therefore the communities living along these rivers were caught unawares resulting in heavy 
loss of life and property. 
 
It is obvious from lessons learnt of 2010 flood and later floods of 2011, 2012, 2013, 2014, 
that the traditional approaches of controlling floods through structural measures alone is not 
sufficient and a more comprehensive, innovative measures need to be adopted to minimize 
flood damages in the future. 
 
ES.3 Planning Strategy for Developing Integrated Flood Management Plan 
 
The planning strategy for development of National Flood Protection Plan-IV, in line with the 
current practices worldwide, is focused on integrated flood management planning laying 
more emphasis on the non-structural measures, like reservoir operations, flood forecasting 
and early warning, flood risk zoning,  watershed management, flood proofing and insurance, 
disaster management and other measures, aimed at mitigating flood damages rather than 
completely controlling floods- an impossible task as experienced worldwide. However, 
considering the uniqueness of Indus Basin with its large integrated network of dams, 
barrages and canals, which is the lifeline of agriculture economy of the country, the 
protection of this infrastructure as wells as the irrigated area that it feeds and which has 
been the focus of previous three Flood Protection Plans, the maintenance, up-gradation and 
in some cases new construction especially in light of 2010 floods, has not been ignored. In 
order to address these two issues, the need for an Integrated Flood Management Plan 
cannot be over emphasized and the Draft National Water Policy reflects this in the following 
manner: 
 

¶ Construction of flood protection facilities and maintenance of existing facilities 

¶ Review of design and maintenance standards of existing facilities 

¶ Establishment and promotion of flood zoning and enforcement of appropriate land use 

¶ Optimized reservoir operating rules 

¶ Improved and updated flood manuals 

¶ Effective use of nonstructural measures 

¶ Creation of flood response plans 
 
The above guidelines have been adopted while formulating the Plan. 
 
ES.4 Integrated Flood Management Plan 
 
Integrated flood management should appropriately address both structural and nonstructural 
measures. Construction of dams, dikes levees etc., reduce the flooding while flood 
forecasting and warning can reduce the extent of damage caused by floods. An effective 
integrated flood management plan involves a holistic approach consisting not only of 
structural and nonstructural measures, but a vertical and horizontal integration between 
various stakeholders consisting of government departments (national, provincial, local), 
NGOs, relief agencies, local communities, flood affectees, funding agencies and others. 
NFPP-IV attempts to address all the above issues which is reflected in the Investment Plan 
for next 10 years.   
 
Structural and non-structural measures help in accomplishing different strategies involved in 
Integrated Flood Management as given in Table ES-1. 
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Table ES-1: Non-structural and Structural Measures in Integrated Flood Management 

Strategy Options Category 

Reducing Flood 

Watershed management Non-structural Measure 

Dams and reservoirs Structural & Non-structural Measure 

High flow diversions  Structural & Non-structural Measure 

Channel improvement Structural & Non-structural Measure 

Reducing 
Susceptibility to 
Damage 

Flood Forecasting and Early Warning Non-structural Measure 

Strengthening of existing rain and river 
gauging network 

Non-structural Measure 

Floodplain regulation Non-structural Measure 

Construction of flood protection and river 
training works i.e. levees, dikes, spurs etc., 

Structural Measure 

Mitigating the 
Flood Impacts 

Information and education Non-structural Measure 

Disaster preparedness Non-structural Measure 

Post- flood recovery Non-structural Measure 

Flood insurance Non-structural Measure 

 
ES.5 Category-wise Investment Plan for Next 10-Years; 2015-2025 
 
Flood Protection Investment Plan has been prepared in detail, keeping in view the 
needs/requirements, with respect to flood protection, of four (4) provinces, FATA, Gilgit-
Baltistan, Azad Jammu and Kashmir and various departments/organizations of the country. 
The total cost of next 10 years Flood Protection Plan is proposed to be Rs. 332,246 million 
with Rs. 290,919 million for structural measures and Rs. 41,327 million for non-structural 
measures. A category-wise summary is presented in Table ES-2. 

 
Table ES-2: Category-wise Summary of Cost for Structural and Non-structural 

Measures 

Description 

Cost in Million Rupees 

Phase-I 
 (First 5 Years) 

Phase-II 
(Last 5 years) 

Total  
(10-years) 

I. Structural Measures   

1. 
Construction of Proposed Flood 
Protection Works. 

91,743 102,944 194,687 

2. 
Flood Management Structures Across Hill 
Torrents and Flood Generating Nullahs. 

26,371 30,326 56,697 

3. 
Feasibility & Detailed Design Studies of 
Barrages and Hydraulic Structures. 

1,500 - 1,500 

4. 
Master Planning, Feasibility Studies, and 
Detailed Designing Studies. 

3,000 - 3,000 

5. 

Physical Hydraulic Model Study for Major 
Railway Bridges and Improvements of 
Existing Flood Protection Facilities of 
Pakistan Railway. 

450 - 450 

6. 
Physical Hydraulic Model Study for 
Selected Reaches of Major Rivers. 

200 - 200 

7. 
Measures for GLOFs & Land Sliding in 
Hilly Areas. 

1,000 - 1,000 

8. 
Remodeling & Proper Maintenance of 
Drainage System. 

9,763 - 9,763 

9. Coastal Flood Protection Works. 1,622 - 1,622 
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Description 

Cost in Million Rupees 

Phase-I 
 (First 5 Years) 

Phase-II 
(Last 5 years) 

Total  
(10-years) 

10. 
Flood Mitigation, Channelization and 
Execution of the Lai Nullah Project (Only 
Flood Component). 

16,000 - 16,000 

11. 
Studies for Proper Town Planning in 
Future and Improving the Existing Storm 
Drainage System of Urban Areas. 

1,000 - 1,000 

12. 

Provision of Annual Funds under 
Provincial ADPs for Flood Fighting 
Activities during Flood Season and 
Procurement & Repair of Flood Fighting 
Equipment & Machinery under PIDs. 

5,000 - 5,000 

Sub-TotaI (I) 157,649 133,270 290,919 

II.  Non-structural Measures   

1. 
Up-gradation & Expansion in Existing 
Flood Forecasting and Warning System 
of PMD. 

4,505 9,495 14,000 

2. 
Up-gradation, Installation and Expansion 
in Existing Gauging System of WAPDA. 

2,297 - 2,297 

3. 
Study to be Conducted for Removal of 
Encroachments in major Rivers & Hill 
Torrents and Procurement of LiDARôs. 

750 - 750 

4. 

Study and Implementation Cost for 
Development of Watershed Management 
in Upper Catchment Areas of Rivers & 
Hill Torrents. 

4,500 - 4,500 

5. 
Disaster Management Activities by 
NDMA, Rescue and Relief. 

6,500 11,820 18,320 

6. Study for Drought Management 50 - 50 

7. 
Feasibility/Technical Studies for Ramsar 
Sites. 

30 - 30 

8. 
Capacity Building for All Institutions 
Dealing with Flood Management in the 
Country. 

1,380 - 1,380 

Sub-Total (II) 20,012 21,315 41,327 

Total (I+II) 177,661 154,585 332,246 

 
ES.6 Department / Area-wise Selected Number of Schemes and Estimated Costs 
 
As a part of Flood Protection Investment Plan for next 10 years, out of total 908 flood 
protection schemes/works proposed by the provincial and federal departments/agencies, 
596 schemes were selected based on technical and economic criteria like location,  
engineering feasibility, flood mitigation impact, capital costs, O&M costs, benefits, etc. 
Department/Area-wise selected schemes and their cost estimates are provided in  
Table ES-3. 
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Table ES-3: Summary of Selected Projects/ Schemes for NFPP-IV 

Sr. 
No. 

Departments / Federal 
Agencies 

Phase-I Phase-II 
Total No. of 

Schemes 
First  

5 Years 
No. of 

Schemes 
Last  

5 Years 
1 Punjab Irrigation 

Department 
52 23,350 LS 53,286 76,636 

2 Sindh Irrigation Department 51 21,351 14 3,302 24,653 

3 Khyber Pakhtunkhwa 
Irrigation Department 

72 20,000 LS 70,916 90,916 

4 Balochistan Irrigation 
Department 

259 17,700 134 5,766 23,466 

5 Gilgit-Baltistan Region 29 1,932 - - 1,932 

6 FATA Irrigation & Hydel 
Power 

72 3,098 - - 3,098 

7 AJ&K Irrigation & Small 
Dams 

47 3,561 - - 3,561 

 Sub-Total 582 90,992  133,270 224,262 

8 PMD (6 Nos. 
Projects/Studies) 

- 4,505 - 9,495 14,000 

9 WAPDA (6 Nos. 
Projects/Studies) 

- 2,297 - - 2,297 

10 NHA (8 Nos. Studies) - - - - - 

11 Climate Change Division (4 
Nos. Studies) 

- 30 - - 30 

12 National Disaster 
Management Authority  
(4 Nos. Projects/Works) 

- 6,500 - 11,820 18,320 

13 Pakistan Railways (Bridges 
+ Bunds Improvements) 

- 450 - - 450 

 Total  104,774  154,585 259,359 

 
ES.7 Short Term, Medium Term and Long Term Measures 
 
NFP-IV consists of Short Term Measures (1-3 years), Medium Term Measures (4-6 years) 
and Long Term Measures (7-10 years). There are certain flood protection schemes which 
should be implemented on top priority basis in order to reduce the threat of impending floods 
in near future. Some critical feasibility studies also need to be conducted on Top Priority 
basis for storage/delay action dams along with procurement of Radar and telemetry 
equipment. List of investments under these categories is provided in Table 18. 
 
ES.8 Yearly Funding Requirements for Implementation of National Flood Protection 

Plan-IV 
 
Keeping in view the priority of works, expected starting date and completion of 
projects/schemes/studies etc., phasing of investment over next 10 years has been 
determined for implementation of NFPP-IV. The cost for each activity during each of 10 
years have been summed up to determine financial requirements to be arranged. Based on 
total investment requirement of Rs. 332,246 million, per year financial requirements have 
been estimated as Rs. 33,000 million for each of next 10 years from 2015-16 to 2024-25.  
 
ES.9 Important Recommendations 

Some of the important recommendations are given below for effective implementation of 
National Flood Protection Plan-IV for the next 10 Years: 

i. Major reservoirs need to be constructed on priority basis to help in flood mitigation, 
preserve the flood water for overall irrigation system but for control releases 
downstream of Kotri to check seawater intrusion besides many other benefits. 
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ii. Existing reservoir Standing Operating Procedures (Revised in 2015 by FFC) for 
major reservoir to be implemented to ensure efficient control of floods in order to 
provide maximum relief to downstream areas. 

iii. Rehabilitation and enhancement of flood passing capacity of barrages and bridges 
needs special attention for their immediate execution. 

iv. Adequate conveyance capacity within the river and urban channels needs to be 
restored by removing bottle necks and encroachments. 

v. Analysis indicate that small dams have substantial potential in mitigating flood peaks 
from their respective catchments. It is recommended to consider construction of 
various small dams in KP, AJ&K, Punjab and Balochistan for cumulative impact on 
flood mitigation from flash flooding. The pre-feasibility/feasibility studies on these 
dams may be taken-up by the provincial governments from their own resources. 

vi. Flood Early Warning System needs to be up-graded on immediate basis for inclusion 
of catchment area upstream of Tarbela dam, updating of existing river and floodplain 
geometry, study on Radar calibrations, enhancement in reliability of Quantitative 
Precipitation Forecast (QPF) through meteorological studies and training of PMD 
professionals. Reliable and accurate QPF estimate can enhance lead times for 
forecast of flash floods. 

vii. Expansion and up-gradation of existing gauging network, Radar network, telemetry 
network under PMD and WAPDA should be undertaken. 

viii. Repairing, strengthening and up-gradation of existing flood protection works need to 
be carried out on immediate basis through provincial resources to protect the 
population and infrastructure against flood threat. Operation and Maintenance (O&M) 
of existing flood infrastructure is a key issue which is sole responsibility of provinces. 
It is highly recommended that provinces take concrete steps towards O&M by 
providing adequate and timely resources. Water charges may be enhanced initially to 
at least Rs. 1,500 per acre (as recommended by Friends of Democratic Pakistan 
(FoDP) assembled after 2010 floods), yielding an annual revenue of Rs. 33 billion for 
22 million acres of Punjab alone. 

ix. Conduct comprehensive studies for all existing breaching sections to ascertain their 
effectiveness and possible flow paths, flow depths, velocities and inundation extents 
of breach flood flows. 
 

x. Formulate and implement watershed management policy for re-forestation, soil 
conservation and improvement in land use in the watersheds and carry out 
necessary legislation at national level as well as provincial level. 

xi. óRiver Actô for the rivers floodplains has been formulated during current NFPP-IV 
studies keeping relevant stakeholders on board and there is strong need to 
implement the óRiver Actô in its real sense and spirit for removing encroachments, 
permanent settlements and undue developments in the floodplains so that flood 
damages can be reduced. 

xii. Provinces, NDMA, PDMAs, DDMAs and district management etc., should play active 
role through workshops, electronic and print media to create awareness in flood 
prone communities for preparing them to fight against floods. Awareness campaigns 
for removal of encroachments and un-planned developments in floodplain areas 
should be initiated. 



Development of National Flood Protection Plan-IV (NFPP-IV) and Related  Flood Protection Plan-IV 

Studies to Enhance Capacity Building of Federal Flood Commission-FFC   

NESPAK | DELTARES  ES-9 

 

xiii. Institutional reforms, capacity building and training of FFC, PIDs, NDMA, PDMAs, 
and other related departments/agencies/organizations is recommended on priority 
basis. 

ES.10 Compliance of CCI Recommendations 

The basic objective of NFPP-IV is aimed at improving country-wide comprehensive flood 
management planning, implementation and monitoring to essentially achieve flood 
management objectives during next ten (10) years, 2015-16 to 2024-25. An important aspect 
in development of NFPP-IV is the contribution and consent of all stakeholders (Provinces 
and Federal Line Agencies) were conducted to share findings of the study. The plan was 
prepared with category wise breakdown into structural and non-structural measures worked 
out as; 
 

Structural Measures   Rs. 290.919 Billion 
Non-Structural Measures  Rs.   41.327 Billion 

Total  Rs. 332.246 Billion 

 
After the 18th Amendment, it is necessary for Ministry of Water & Power that NFPP-IV shall 
be present in the meeting of CCI and get approval for implementation. In the two meetings of 
CCI forum (held on February 29 & March 25, 2016) the following recommendations were 
given for NFPP-IV; 

¶ A steering Committee will be established to oversee and monitor implementation of 

the Plan and provide policy guidelines; 

¶ Third party verification will be carried out for all the works in order to ensure 

transparency in implementation; 

¶ A study will be undertaken to determine suitable interventions for drought 

management; and 

¶ Entire cost of the plan may be borne by the Federal Government-CCI to decide about 

the funding mechanism. 

With inclusion of above mentioned recommendations in NFPP-IV, the Honorable Prime 
Minster of Pakistan recommended to constitute a committee comprising Minister for Water & 
Power and Minister for Climate Change to consider Provincial reservations before 
finalization and approval of NFPP-IV. 

To proceed with approval process of NFPP-IV, a meeting was held at Ministry of Water & 
Power, Islamabad on May 4, 2016 attended by high Officials under chairmanship of 
Honorable Federal Minister for Water and Power to review suggestions of the provincial 
governments. It was decided that a team will visit provincial capitals for last round of 
consultative meetings to finalize priority and cost of flood protection schemes for 
incorporation in NFPP-IV. 

The constituted team visited Quetta, Peshawar, Karachi and Lahore during the month of 
May & June 2016. During the visits, additional number of flood protection schemes was 
proposed by all provinces plus NDMA & PMD to be included in NFPP-IV. The additional total 
costs were worked out to be 154.585 billion rupees. This additional cost is also important 
and therefore, it has been proposed to consider the additional demand raised by the 
stakeholders in Phase-II of plan implementation as per recommendations of Ministry of 
Water and Power on February 10, 2017 (details given in Section 6). 
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NATIONAL FLOOD PROTECTION PLAN-IV (NFPP-IV) 
 
 
1 INTRODUCTION 
 
1.1 Background 
 
The super flood of 2010 in Indus River caused unprecedented damage of US$10 billion2, 
which is nearly half of the cumulative damage of US$19 billion in the cumulative 64 years 
period of 1950-2014. This event coupled with successive flood events in 2011, 2012, 2013 & 
2014 and equally disastrous flood events globally not only raised the deep concerns about 
the perceived effects of Global Warming and Climate Change but also exposed the 
inadequacy and ineffectiveness of traditional approaches alone to control floods, flood 
management and mitigation of flood damages. This realization has given birth to the idea of 
an Integrated Flood Management Approach which emphasizes, in addition to structural 
measures, the use of a broad range of non-structural measures consisting of flood warning, 
floodplain land use legislation, organizational roles down to local level, flood insurance, 
community participation etc., with the sole purpose of reduction of flood damages from 
future unavoidable flood events of greater magnitudes. 

 
Federal Flood Commission (FFC) formulated National Flood Protection Plans (NFPPs) I, II 
and III in years 1978, 1988 and 1998, respectively in recognition of the impact of floods on 
the socio-economic conditions and the need for continuous and uninterrupted efforts for 
solution of the problems. 
 
The focus of NFPP-I (1978) and NFPP-II (1988) was on construction of flood protection 
embankments, bunds, spurs etc., in vulnerable reaches in rivers, cities and locations of key 
installations and infrastructure. NFPP-III (1998) shifted the focus to non-structural measures 
which included institutional reforms and strengthening, development of flood protection 
works, development of flood early warning and floodplain mapping and zoning. In view of 
huge flood damages of 2010 flood, the focus of NFPP-IV is both on non-structural measures 
with provision for restoration and maintenance of existing flood protection works. However, 
key areas where need for new flood protection works are identified have been considered 
for construction. 
 
1.2 Engagement of Consultants and Main Tasks 
 
The formulation of National Flood Protection Plan-IV aims at improving country-wide 
comprehensive flood management planning, implementation and monitoring to achieve 
flood management objectives. Ministry of Water and Power, Government, of Pakistan 
through Federal Flood Commission under WCAP program engaged National Engineering 
Services of Pakistan in association with Deltares of The Netherlands for óDevelopment of 
National Flood Protection Plan-IV and related Studies to enhance the Capacity Building of 
Federal Flood Commission. The following four (4) distinct tasks were assigned: 
 

I. Task-A: Development of National Flood Protection Plan -IV (NFPP-IV) and PC-I 
Develop a National Flood Protection Plan-IV (NFPP-IV) and umbrella PC-I for next 
10 years based on integrated and innovative approaches and technical shortcomings 
and lessons learnt in the past major flood events; 

 

II. Task-B: Development of Inventory of Flood Works, and Benefit Monitoring and 
Evaluation of Flood Protection Works 

                                                 
2Annual Flood Report, 2014, FFC, Islamabad. 
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Develop a comprehensive inventory of the existing flood protection infrastructure of 
all regions of Pakistan (four provinces, Gilgit-Baltistan, FATA & AJ&K) constructed so 
far through various resources (Federal/ Provincial/Foreign Aided) and carry out 
benefit monitoring and evaluation of flood protection works, constructed under FPSP-
I and II. 

 

III. Task-C: Floodplain Mapping and Zoning 
Carry out Floodplain Mapping & Zoning along all the Indus River and its major 
tributaries (Kabul, Swat, Jhelum, Chenab, Ravi & Sutlej) and prepare River Act for 
restricting/prohibiting permanent settlements in high and medium flood risk areas 
(Provinces to enact River Act); 

 

IV. Task-D: Automation of Flood Situation Monitoring and Reporting  
Develop a reliable database/information system to store and retrieve required data 
and enhance data processing techniques for preparation and dissemination of Flood 
Reports, as approved by the FFC, among the concerned organizations and design a 
web interface for effective data sharing with all stakeholders at the federal and 
provincial levels, including public. 
 

The Consultants commenced their work in June 2013 and submitted Draft reports on Task-
A, B and C on January, 2015 and Task-D in February 2015. Thereafter, meetings and 
detailed discussions were held with WCAP, FFC, PIDs, PMD, WAPDA, NDMA and other 
stakeholders to obtain suggestions to be incorporated in the National Flood Protection Plan-
IV. Subsequently, NFFP-IV and reports on all the four (4) tasks have been revised and are 
presented in the format comprising the following set of reports: 
 

¶ National Flood Protection Plan-IV (this Report) 

¶ Task-A:  Development of National Flood Protection Plan-IV (NFPP-IV) and PC-I 

¶ Task-B:  Development of Inventory of Flood Works, and Benefit Monitoring and 
Evaluation of Flood Protection Works 

¶ Task-C:  Floodplain Mapping and Zoning 

¶ Task-D:  Automation of Flood Situation Monitoring and Reporting 
 

This report óNational Flood Protection Plan-IVô is the outcome of Task-A studies and 
provides a short summary on various issues related to NFPP-IV, financial investment for 
next 10 years and findings along with recommendations for its effective implementation. The 
reader can find more details on different topics in the reports on Task-A, Task-B, Task-C 
and Task-D.  
 

1.3 Flood Mechanics and History of Floods in Pakistan 
 

1.3.1 Flood Mechanics 

Pakistanôs major rivers; Indus and its tributaries; Jhelum, Chenab, Ravi and Sutlej rivers 
originate from the northern mountains of Himalaya, Karakoram, Hindukush and Kashmir 
ranges and drain one by one into another and finally fall into Indus River creating the Indus 
River Basin (IRB). Indus River is the twelfth largest river in the world and a major trans-
boundary river in Asia. 
 

Physiographic variation results in different types of flooding like flash, riverine, glacial lake 
outburst, coastal and urban flooding. Northern areas of Pakistan are distinguished by high 
slopes and elevations associated with Himalayan and Karakorum ranges which lead to flash 
flooding in foothills and Glacial Lake Outburst Flood (GLOF) in the upper areas. The 
western extents of Pakistan with Afghanistan and Iran also experience flash flooding due to 
Suleiman ranges in Potowar Plateau and many other mountain ranges in Balochistan 
Plateau. 
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The flood mechanics for different types of floods in country are briefly defined below: 
 
Riverine Floods 
 
The floods in rivers are generally caused by heavy concentrated rainfall in the upper 
catchments, during the monsoon season (July through September), which is sometimes 
augmented by snow melt flows. Monsoon currents originating in the Bay of Bengal and 
resultant depressions often result in heavy downpour in the Western Himalayan foothills 
which occasionally produce destructive floods in one or more of the main rivers of the Indus 
system. 
 
The monsoon season is characterized by the occurrence of general south-west monsoon 
current. A series of tropical depressions develop at the head of the Bay of Bengal and move 
in a north-westerly direction over northern India and enter Pakistan. The monsoons gain 
strength until July, remain constant to the end of August, and then begin to slacken. The 
monsoon-current reaches Pakistan in beginning of July and is well established by the middle 
of that month. In some years, the monsoon remains active even in September. The Sutlej 
and Ravi Rivers are the first to be affected and generally receive the heaviest rains in their 
catchments. The intensity decreases steadily to the north-west along the foot-hills of the 
Western Himalayas. The upper part of the Indus River basin receives the least contribution 
from the monsoon rains. 
 
Flash Floods in Hill Torrents 
 
Flash floods in the hill torrents occur primarily in mountainous, semi-mountainous regions 
and in adjoining piedmont. It can also be described as sudden severe increase in the flow of 
river/stream water within short interval of time (6 hours of causative event). There are 
thirteen (13) major hill torrent areas of Pakistan which are highly vulnerable towards flood 
damages. Historic flood events due to high intensity rainfall over Kirther and Koh-e-Suleman 
hill ranges resulted in huge damages. 
 
Coastal Floods 
 
Weather and tidal conditions can increase sea levels that result in flooding along coastal 
areas. The cause of such a surge is generally a severe storm or cyclonic activity in Arabian 
Sea. The storm wind pushes the water up and creates high waves. Winds generated from 
tropical storms and hurricanes or intense offshore low pressure systems can drive sea water 
inland and cause significant flooding. The Makran Coast of Balochistan and south-eastern 
Sindh experienced such coastal floods from tropical cyclones from Arabian Sea.  
 

Urban Floods 
 

Flooding in urban areas can be caused by flash floods, or coastal floods, or river floods, but 
there is also a specific flood type that is called urban flooding. Urban flooding is specific in 
the areas that lack drainage of storm water.  
 
High intensity rainfall can cause flooding, when the city drainage system does not have the 
adequate capacity to drain away the runoff generated through concentrated rains. Urban 
floods are a great disturbance for daily life in the city. During periods of urban flooding, 
streets can become swift moving rivers, while basements can become death traps as they 
fill with water. Urban floods are being experienced in Pakistan cities, especially in monsoon 
season-having high population density (Karachi, Lahore, Faisalabad, Multan, Hyderabad, 
etc.,) with unplanned, clogged, encroached and undersized drainage systems. 
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Glacial Lake Outburst Floods 
 
Glacier outburst floods may be broadly defined as the sudden release of water stored either 
within a glacier or dammed by a glacier. Outburst floods have been reported in all glaciated 
regions of the world and may be triggered by: 

- The sudden drainage of an ice-dammed lake below or through an ice dam; 
- Lake water overflow and rapid fluvial incision of ice, bedrock or sediment barriers 

occur; or 
- The growth and collapse of sub-surface reservoirs. 

 
Due to their high and rapid discharge, the outburst floods originating from high mountain 
glaciers have devastating impacts on downstream communities. The areas of Gilgit-Baltistan 
region many times experienced glacier outburst floods. A detail on historic GLOF events is 
given in Task-A report. 
 

1.3.2 History of Floods 

 
History of floods in the region is quite long. Since independence, numerous major floods 
event occurred that caused tremendous damages to the economic growth. Some of these 
floods in the years 1950, 1955, 1956, 1959, 1973, 1976, 1978, 1988, 1992, 1994, 1995, 
2010, 2011, 2012, 2013 and 2014. All these floods were caused due to heavy rainfall in the 
catchments of Indus River and its major tributaries. Historic storm tracks are shown in Figure 
1. Some of the most recent floods that occurred in last five (5) years that is in 2010, 2011, 
2012, 2013 and 2014 are briefly described in the following paragraphs; 
 

 
  

Figure 1: Historical Storm Tracks 
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In 2010, Pakistan was hit by its worst natural disaster - floodwater inundated up to one fifth 
of the country (approximately 160,000 km2) and affected an estimated 20 million people, 
mostly by destruction of property, infrastructure and lands of livelihood, with a death toll 
close to 2,000. 
 
This flood event began in late July 2010, resulting from heavy monsoon rains in Khyber 
Pakhtunkhwa, Lower Punjab, Sindh and Balochistan regions. The heavy monsoon rain in 
the catchment area of the Indus River was the immediate cause of this catastrophic flood. 
2010 flood was caused by a freak combination of disastrous weather events. Keeping in 
view the topographic features and atmospheric circulation patterns, jet stream with easterly 
monsoon trough resulted in prolonged wet spell over northern Khyber Pakhtunkhwa and 
upper parts of Punjab. Hot & very humid weather prevailed over upper parts of the country 
during four days (July 24th ï 27th, 2010) resulted in a high degree of instability over the 
area. 
 
With the interaction of western cold air-mass, the occlusion took place. The vortex formation 
was further accentuated by the topographical features like north-west and south-eastern 
Himalayan range on one side and north-east and south-west Suleiman range on the other, 
allowing the air mass to be trapped and rise vertically due to orography. The monsoon storm 
track of 2010 super flood is shown in Figure ES.1. 
 
Second wave initially started due to a cloud burst in the catchments of Indus in Jammu and 
Kashmir around 0100ï0300 PST on 6th August, 2010 leading to flash flood and mud slides 
over the region. According to synoptic analysis, the monsoon trough at the mean sea level 
lay to the south of its normal position on 4th and 5th August 2010. There was a cyclonic 
circulation in lower levels over west Rajasthan and neighborhood. A well-marked low 
pressure area lay over northwest Bay of Bengal on 5th and over north Orissa and 
neighborhood on 6thAugust. Under the influence of these systems, strong southeasterly 
winds with speed of 15-20 knots (28-30 km/hr) prevailed over western Himalayan region 
causing influx of moisture over the region. Similar heavy rainfall was also recorded in the 
months of July and August in GB and AJ&K areas. Table 1 shows the comparison of rainfall 
recorded in this area with the mean rainfall at various stations of northern parts of Pakistan. 
 

Table 1: Comparison of 2010 Monsoon Rainfall with Mean Rainfall in  
Northern Parts of Pakistan 

Station 
Mean July 

Rainfall 
(mm) 

Total July 
2010 Rainfall 

(mm) 

Daily Rainfall July 
2010 (mm) 

Total Rainfall 
for Three 

Days (mm) 

% of July 
Rainfall over 
Three Days 28th 29th 30th 

1 2 3 4 5 6 7 8 

Cherat 97 388 33 257 81 371 96 

Chitral 152 63 6 41 13 60 95 

Dir 154 317 57 149 0 206 65 

Lower Dir 93 295 0 192 71 263 89 

Drosh 372 101 23 61 15 99 98 

Kalam 56 105 14 84 0 98 93 

Kohat N/A 345 0 233 29 262 76 

Mirkhani 364 44 0 27 15 42 95 

Parachinar 117 245 20 21 20 61 25 

Peshawar A/P 46 402 N/A 274 59 333 83 

Peshawar City 58.3 294 N/A 204 22 226 77 

Risalpur 37 433 5 280 121 406 94 

Saidu Sharif 124 471 44 187 103 334 71 

 
A continuous interaction of westerly wave with monsoon system resulted in extreme 
precipitation in the form of rain that continued to fall till 30th July and then in August, which 
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produced huge runoff so much that the rivers and hill torrents swelled out of their flood 
channels and inundated the nearby populated areas, destroyed houses, infrastructure and 
agriculture lands. Resultantly, the Swat and Kabul rivers swelled to such heights that every 
bridge on these rivers and its tributaries was overtopped. The approach roads to many 
bridges were also washed away. 
 
The Indus River experienced two distinct back-to-back flood peaks in the reach between 
Jinnah and Taunsa barrages, with an average lag time of about 5ï6 days. The lag time 
between the peaks varied from 10 days in the upper river reaches to 3 days in the lower 
river reaches. The two peaks merged at Kotri Barrage, the most downstream structure on 
the Indus River. The 2010 Flood inundation areas are shown in Figure 2. 

 

 

Figure 2: Inundation Areas during 2010 Flood in Indus River System 

 
The peak discharges recorded in western rivers during 2010 flood season were very high as 
compared to highest recorded floods. A comparison of historical maximum flood peaks viz-
a-viz 2010 maximum flood peaks at control structures are given in Table 2.  
 

Table 2: Comparison of Historic Flood Peaks during 2010 with Highest Records 

River Irrigation Control Structure 
Peak Discharge 2010 

(m3/sec) 

Historic Highest 
Discharge 
(m3/sec) 

Swat ** Amandara Headworks 7,646 4,813 

 Munda Headworks 8,495 4,955 

Chitral Chitral 2,266 1,633 * 

Kabul Nowshehra 12,708 9,808 

Indus Tarbela Dam 23,585 22,653 

 Jinnah 26,541 25,966 

 Chashma 29,351 22,115 


































































































































































