
/ APPLICATION NOTE

How to Minimize the Impact of  
Extreme Flooding

The Challenge
Natural Disasters Caused 
by Flooding
Tens of millions of people worldwide 
are affected each year by flooding. 
A single catastrophic flooding 
event, such as the one unleashed 
by Hurricane Mitch in Honduras, 

can literally wash away decades of 
infrastructure investment along with 
the homes and personal wealth of 
countless people – not to mention 
the heavy toll exacted in human 
lives and injuries, both physical and 
psychological. 

While flooding can never be 
prevented, its worst effects can be 

Certain regions in Brazil are highly vulnerable to flooding. During the last four decades, floods have caused more than USD 4.3 
billion worth of damage and killed hundreds of people in the country*. 

mitigated given sufficient lead-time. 
Conservative cost estimates suggest 
that early flood warnings can lessen 
the scope of damage by as much 
as 5–10%, which translates into 
enormous savings in terms of both 
human lives and financial resources.

*Source: EM-DAT: The OFDA/CRED International Disaster Database, www.emdat.be - Université 
catholique de Louvain - Brussels - Belgium



The implementation of a comprehensive flood early warning system comprises several components, which need to be linked 
together in order to ensure successful operation.

From Observations to Actions

Key Products 
for Measuring 
the Relevant 
Parameters
The key component and cornerstone 
of any flood early warning system 
is real-time hydro-meteorological 
observations. In order to initiate 
hydrological forecasts, it is imperative 
to accurately assess the current state 
of the hydrological cycle. Therefore, it 
is crucial to have the ability to gather 
real-time observations of specific 
parameters, such as precipitation, 
evapotranspiration, and water levels.

Using Weather Radar to 
Measure Precipitation
Severe flooding is usually caused by 
intensive rain that is spread across a 
wide area. For flood forecasting, it is 
crucial to have reliable precipitation 
measurement data from the whole 
area. The solution is weather radar, 

Observations

•	Weather	
radar

•	Weather	
stations

•	Ligtning	
detection	
systems

Real-time data 
communication

•	Transfer	data	
to	where	it	is	
needed

Forecasting

•	Create	flood	
forecasts	and	
warnings

Decision 
support

•	Water	
management	
&	flood	
control	
decisions

Notification

•	Notify	and	
disseminate	
warnings	to	
appropriate	
individuals	
and	groups

Coordination  
& actions

•	Execute	
response	
plans	
(relocation,	
sandbagging,	
etc.)

which measures precipitation 
remotely, providing highly accurate 
spatial and temporal data resolution.

In heavy precipitation, single-
polarization radars, or higher-

The Solution

Real-Time Observations with Early Warning Systems
The only way to mitigate the effects of flood disasters is to establish a flood forecasting 
and early warning system for at-risk communities. This will provide sufficient lead-time 
for the communities to respond. 

frequency radars with small antenna, 
provide only limited coverage due 
to signal attenuation. With dual-
polarization C-band weather radar, 
applying an attenuation correction 



algorithm makes it possible to gather 
excellent measurement data from 
a wide area. These advances in 
Vaisala’s weather radar technology 
over the years – such as C-band dual-
polarization measurement – have 
significantly increased the accuracy 
of weather radar data, making it an 
increasingly essential tool for flood 
early warning systems.

Using consecutive radar images, 
Vaisala’s signal processing software 
calculates the movement of 
precipitation to determine its future 
location. With a coverage radius 
of approximately 250 km, C-band 
weather radar provides sufficient 
lead time for short-term forecasting 
of precipitation patterns. This data 

Using Weather Stations 
to Measure Precipitation, 
Evapotranspiration, and 
Water Levels
Automatic hydrometeorological 
stations are placed across the basin 
to monitor real-time changes in 
precipitation, water levels, discharge, 
and potential evapotranspiration. In 
flash flood prone areas, some of the 
stations are usually placed at higher 
elevations in order to gain more  
lead-time by capturing heavy 
precipitation events as they occur 
and before large volumes of runoff 
are generated. These remote 
stations can be powered with solar 
panels, and the data is transmitted 
by telemetry. It is also possible to 
equip these units with web cameras 
to enable the capture of real-time 
images of the actual conditions in the 
immediate vicinity.

Hydrometeorological stations can 
be used to increase the accuracy 
of weather radar data by adjusting 
the radar data with surface 
measurements. These stations also 
provide precipitation data from areas 
that are not covered by the weather 
radar beam due to beam blockage. 

Vaisala hydro-meteorological stations 
are specially designed to support a 
broad range of sensors to suit any 
measurement need (precipitation, 
water level, temperature, and so on). 
Both fixed and mobile installations 
come complete with a high-accuracy 
data logger and a variety of power 
options. Vaisala stations are designed 
for unmanned operation at remote 
sites – they are highly reliable 
and have very low maintenance 
requirements. For more information, 
see www.vaisala.com/aws.

can then be utilized in flood early 
warning systems to provide more 
lead time for flood forecasting.  
For more information, see  
www.vaisala.com/weatherradar.

Lightning 
Information as 
Supplementary 
Input

Lightning is a valuable indicator 
of approaching storm activity, 
and it therefore provides valuable 
information for disaster management 
authorities. Additionally, there 
is strong correlation between 
convective precipitation and 
lightning flashes. Utilizing lightning 
detection in hydrological forecasting 
as a supplementary input alongside 
weather radar reflectivity can 
improve the overall accuracy of  
flood forecasts.

Because lightning information 
data is available from a wider area 
than radar coverage, it provides 
more lead-time for preparations. 
Vaisala operates a global, long-range 
lightning detection system, the 
GLD360, which provides real-time 
lightning data for accurate early 
detection and tracking of severe 
weather. Because the GLD360 is 
offered as service, customers do not 
need to purchase any equipment, 
and maintenance concerns are 
eliminated. For more information,  
see www.vaisala.com/GLD360.



For more information, visit
www.vaisala.com or contact 
us at sales@vaisala.com
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Vaisala References in Brazil

▪ Delivery	of	National	
Meterological	Observation	
networks	with	INMET,	DECEA,	
and	INFRAERO:

–	 over	500	weather	stations

–	 more	than	40	radiosounding		
	 stations

▪ Delivery	of	lightning	detection	
networks	to	INPE,	SIMEPAR,	
CEMIG,	and	FURNAS

▪ Delivery	of	airport	weather	
observation	systems	to	all	
principal	Brazilian	airports

▪ Delivery	of	four	weather	radar	
upgrades	to	SIMPAR	and	IPMet

▪ Ongoing	delivery	of	a	new	
weather	radar	in	the	state	of	
Minas	Gerais	(Cemig)

Vaisala Group
Vaisala is a global leader in 
environmental measurement. 
Building on more than 70 years of 
experience, Vaisala contributes to a 
better quality of life by providing a 
comprehensive range of innovative 
observation and measurement 
products and services for 
meteorology. The company serves 
customers in over 100 countries. 
Headquartered in Finland, the group 
employs over 1,400 professionals 
worldwide. 

Hobeco
Vaisala works closely with several 
reliable sales partners. In Brazil, 
the Vaisala sales representative 
is Hobeco. With over 75 years of 
experience in the domestic market, 
Hobeco has a technical team trained 

Why Vaisala?
Vaisala is the only company in the world that can 
provide all the necessary observation technologies 
for a flood early warning system.

to evaluate and deploy the ideal 
solution for a variety of projects. In 
addition to hydrometeorological and 
environmental observing systems, 
Hobeco also provides systems 
and measuring instruments in the 
areas of meteorology, hydrology, 
environment, industrial processes, 
airports, ports, highways and 
military applications. 

More Information
You can find more information – 
including related application notes, 
scientific papers, videos, and 
animations – at www.vaisala.com/
floodearlywarning. You are also 
welcome to contact us directly –
contact details for your local Vaisala 
representative are available at  
www.vaisala.com/contact. 




