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Flood forecasting systems 

Challenge: Disaster preparedness            Adaptation response: Early warning 

Description 

Flood forecasting systems help forecast potential flooding events before they occur. They determine the 

flood risk, and are therefore closely linked to early warning systems, which issue warnings when there is 

a high risk of flooding. The forecasts increase lead-time for the public to prepare and evacuate, and 

helps provide an adequate response to minimize flood damage. The lead-time can range from hours up 

to several days, depending on local hydrological and topographical conditions. The forecasting systems 

estimate expected water level rise using data inputs from simulation tools and models that predict 

precipitation levels and stream flow, as well as from hydrometric stations measuring water levels at 

selected points along a river or other water body. Once a potential flood is forecasted, early warning 

systems provide the crucial step of communicate the threat. Telecommunication is particularly effective. 

Due to the increase in number and magnitude of extreme events as a result of climate change, this 

technology a vital adaptation tool and helps to manage and minimize the catastrophic effects of 

flooding. 

Implementation 

Flood forecasting systems are usually established in flood-prone regions or catchments.  Hydrological 

models for flood forecasting are often used, thus data availability, size and complexity of the catchment, 

as well as local weather conditions and topography, all play a role. Establishing forecasting systems may 

also include setting up real-time rainfall and/or water level gauges at different locations, and calibrating 

the models with relevant data input, for example from real-time rain and water-level gauging stations, 

rainfall model forecasts and storm surge forecasts. Data is often linked to the database through satellite 

telemetry. The models should be tested and validated, including reiteration and system reassessment as 

necessary. A quantification of uncertainty should also be confirmed. Once established, the forecasting 

system can automatically disseminate warnings in case of flood risk.  

 

Environmental Benefits 

- Timely forecasting may allow for measures to be taken that mitigates flood damage to ecosystems. 

 

Socioeconomic Benefits 

- Reduces human fatalities, injuries and health risks, as well as infrastructure damage. Increased lead-

time can, for example, allow for evacuation, construction of temporary flood protection, or relocation of 

important private and public assets.  

- Reduces costs related to post-flood rehabilitation and rebuilding due to improved disaster 

preparedness. 

- Provides data from the forecasting system that is important for safer operation of water infrastructure 

such as water supply reservoirs, hydropower, and water cooling and diversion systems.  

- Increases climate resilience in locations prone to extreme weather events. 

Opportunities and Barriers 

Opportunities: 
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- Provides important climate change adaptation benefits  

- Implemented at local and regional scales with broad benefits to all societal groups, including 

vulnerable communities and social groups 

- Can reduce costs elsewhere (e.g. rebuilding infrastructure). 

Barriers: 

- There are inherent uncertainties in the forecast, and they increase during extreme events   

- A limited telecommunication network may hamper the system effectiveness, particularly in 

remote or developing regions 

- Meteorological data sources can be limited, especially in developing countries. Additional 

investments may be required to collect adequate data in these areas. 

 

Implementation considerations* 

Technological maturity:   3-5 

Initial investment:   2-4 (depending on spatial scale and technical level of flood forecasting 

system) 

Operational costs:   3-4 

Implementation timeframe:  2-4 

 

* 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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