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Stacking of sandbags combined with the use of ground improvement technology  

Challenge: Disaster preparedness        Adaptation response: Disaster response 

Description 

Sandbags are one of the most simple and used responses to containing floods. Sand-filled cloth bags are 

stacked to create stable structures that can hold back water and sediment flow during flooding or storm 

events. Sandbag barriers are temporary blockades that protect buildings and populations from 

inundation damage and associated economic loss. Sand bag stacking procedures can additionally be 

combined with simple and low cost techniques to reinforce the ground, further strengthening the 

defence. Reinforcement techniques usually take the form of sediments and cements that are used to 

create a rigid base on which the sandbags can be stacked. The bags can be created with loose flaps 

attached to them, so that they can be interconnected for added stability. Cheap, local fibrous materials 

can often be used to weave the bags, for example jute, which is found in many southern Asian countries. 

This technology is usually employed along roads, dikes, embankments or other areas that are prone to 

damage during heavy rains or flood events. The increase in the number and severity of flooding and 

storm events due to climate change make this technology an important adaptation response to reduce 

potential risks, with relatively low costs and simple implementation. 

Implementation 

Sand bags are made using durable local materials (geo-synthetic bags can also be purchased) and filled 

with sand or soil. Digging equipment ranging from bulldozers, to shovels can be used for construction 

site excavation and filling. Wood pilings and bricks can be laid out at the base and stabilized using 

foundation concrete, while the inside of the excavation is replenished with backfill material (soil) and 

compacted. Compactor poles equipped with a flat, heavy base can be used for the compaction. Sand 

bags are then stacked up at an angle onto the foundation and compacted to ensure added stability. 

Coarse filter material, for example a mixture of ground bricks and sand, is laid on the inside of the 

sandbag barrier to allow water filtration to the ground. Structure check-ups and maintenance are 

required, particularly when flooding starts.  

 

Environmental Benefits 

- Protects local ecosystems from floodwater damage. 

 

Socioeconomic Benefits 

- Provides a strong and stable structure capable of withstanding pressures from waves, wind, rain or 

floods.  

- Protects population and infrastructure from floodwater damages. 

- Reduces or completely avoids high restoration costs following a flooding event, particularly when used 

to protect private property. 

Opportunities and Barriers 

Opportunities: 
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- - Improved understanding of local future climate conditions and their impacts on water Provides 

climate change adaptation benefits for areas prone to flooding 

- Simple and low cost technology that can use local resources and materials. Soil, cement or 

similar substances can be used instead of sand 

- No advanced construction technology or machinery is required, and bulk of the work can be 

done by local people 

- The structures can be used during emergency responses and restoration, but can also be used 

for reinforcement and pre-disaster planning 

Barriers: 

- During extreme flooding events, water can overspill sandbag barriers. Sandbags cannot be 

stacked very high and may not withstand large and powerful flood events 

 
Implementation considerations* 

Technological maturity:   4-5 

Initial investment:   1-2 

Operational costs:   1-2 

Implementation timeframe:  1-3 

 

* This adaptation technology brief includes a general assessment of four dimensions relating to implementation of the 

technology. It represents an indicative assessment scale of 1-5 as follows: 

Technological maturity: 1 - in early stages of research and development, to 5 – fully mature and widely used 

Initial investment: 1 – very low cost, to 5 – very high cost investment needed to implement technology 

Operational costs: 1 – very low/no cost, to 5 – very high costs of operation and maintenance 

Implementation timeframe: 1 – very quick to implement and reach desired capacity, to 5 – significant time investments needed 

to establish and/or reach full capacity 

This assessment is to be used as an indication only and is to be seen as relative to the other technologies included in this guide. 

More specific costs and timelines are to be identified as relevant for the specific technology and geography. 
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