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Heavy rains and a 
combination of riverine, 
waterlogging and flash 
flooding  have led to an 
unprecedented 
climate-induced 
disaster

l 84 districts notified as “calamity hit” mainly in Balochistan (32), Sindh 
(23) and Khyber Pakhtunkhwa (17). 

l Around 33 million people have been affected.
l More than 2 million houses have been affected.
l More than 1.1 million livestock have reportedly been killed
l National poverty rate increase by 4.5 to 7.0 percentage points

1. Introduction 1  Catastrophic disaster in 2022
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Dadu and Jamshoro are expected to 
remain at least partially inundated 
until the end of the yearArea Extent of Recent Floods in Sindh

1. Introduction 2  Different Scenario
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1. Introduction 3  Consecutive Rainfall 



1. Introduction 4  Abnormal heavy rainfall 



l Rainfall in July-August in the southern 
exceed 50 years of return period, and at 
some rainfall stations it exceed 200 years

l The average rainfall in July-September is 
175% more than that in the same period of 
normal years

1. Introduction 5  Rare rainfall

Percentage of rainfall anomaly from average in July-September, 
1961 to 2022



l Flood return period of the 
mainstream and tributaries 
is less than 5 years

l Extreme heavy rainfall 
resulting in severe 
inundation in Balochistan 
and Sindh

l Flash floods broke out in 
many places in Balochistan 
and western Sindh

l The high water level of the 
mainstream negatively 
impact drainage for the 
nearby plain areas

1. Introduction 6  Severe inundation



2. Challengers 1  Monitoring and forecasting

2.1 The flood monitoring, forecasting and early warning system needs to be refined



2. Challengers 1  Systematic Appraoch

2.2 The systematicness of flood control planning and the coordination of flood control 
standards in the Indus River Basin need to be strengthened



2. Challengers 2  Pivotal Project

2.3 Lack of pivotal flood control reservoirs in the upper reaches of the Indus River, and 
river basin-scale flood control regulation needs to be strengthened urgently

Planned Cascaded reservoirs



2. Challengers 4  Flood Regulation

2.4 Flood prevention scheme and flood regulation scheme of Indus River Basin need to 
be compiled urgently

Illustration of flood regulation by using pivotal reservoir



2. Challengers 5  Flood Drainage

2.5 The drainage system in areas below the upper reaches of Indus River has deficiency 
and the gravity drainage capacity or design standard is low



2. Challengers 6  Extreme Flood

2.6 Lack of effective means and emergency plans to deal with rainstorms and floods 
exceeding design standard

Temporary Bund overflow



2. Challengers 7  Sediment deposition

2.7 The problems of sediment deposition and river regime stability become increasingly 
prominent



3. Possible Countermeasures 1 Reservoir construction

3.1 Accelerate the construction of multi-purpose 
reservoirs in the upper reaches of the Indus 
River

Diamer Bhasha Dam

Flood control reservoirs 
in the mainstream and 
major tributaries



3. Possible Countermeasures 2 Dike upgrading

3.2 Implement main dike reinforcement and standard upgrading in key areas

Different flood control standards should be set according 
to the importance of the dike protection objects



3. Possible Countermeasures 3 Water network

3.3 Gradually construct Indus River basin water network engineering system

To construct pivotal project and water system connection project to realize the integrated effects of 
flood control system, irrigation system and drainage systems



3. Possible Countermeasures 4 Space for river

3.4 Strengthen the management of river-related projects

Management of across river projects,  residential areas, farmland dikes or other water-blocking 
structures to prevent disorderly encroachment on river courses and flood pathways



3. Possible Countermeasures 5 River training

3.5 Construction of river regime control and deflection structures for key river sections 
in the lower reaches of the Indus River

l Spur dikes and revetments to preventing the near-bank scour and concave bank scour 
l Dredging or narrow the wandering range of the main channel to reduce sediment deposition



3. Possible Countermeasures 6 Soil conservation

3.6 Implementation of soil and water conservation projects in the upper reaches of the 
Indus River

check dam  terrace farming

l Rational land use and 
development

l Forest and grass restoration
l Grazing management
l Check dams
l Terrace farming  grazing management



3. Possible Countermeasures 7 Emergency response

3.7 Continuously promote building of emergency rescue force and emergency response 
capacity

l Specialization and professionalization
l Rescue skills training
l Grass-roots emergency management
l Awareness raising



3. Possible Countermeasures 8 Flood warning

3.8 Establish a complete national flood forecasting and early warning system

l Supplementary meterological and hydrological monitoring stations
l Real-time and accurate sharing of all kinds of forecasting and monitoring information
l National high-resolution comprehensive database
l Hydrological and hydrodynamic models
l The application of  short-term forecasting, nowcasting and real-time rainfall monitoring data



4. Conclusions Strategy

l In line with global climate change 
and future socio-economic 
development, the frequency and 
disaster risk of extreme rainstorms 
and floods tend to rise, It is 
necessary to:

l Improve the  structural and non-
structural measure system, esp. 
major flood control and drainage 
projects

l Further improve disaster reduction 
capacity and performance of the 
whole society. 

l ......


