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ABSTRACT 

Flooding is one of the most devastating natural hazards on the Earth’s surface. Observations by sensors aboard satellites 
provide information that can be exploited to support the flood risk management cycle. These observations provide potential 
tools for improving the detection and monitoring of flooding events, particularly for those remote areas in the world where 
wide ground-based observation systems are still lacking. In such circumstances, meteorological satellites, thanks to their high
temporal resolution (from hours to minutes, depending on orbital features), may play a crucial role to support civil protection
activities when frequent situation reports are requested (e.g. in the emergency phase or for early warning purposes) [1][2][3].
In particular, satellite images, coming from meteorological platforms, despite their low spatial resolution (from a few 
kilometres up to a few hundreds of metres), may represent a fast and cheap tool to obtain real time information on floods. 
They could help people involved in the management of the flood risk, both during the emergency phase, as well as during the 
recovery phase, for the damage assessment [1][2].  
Of course detailed ground information, at spatial resolution from tens of meters to tens of centimetres, can be achieved by 
medium to high spatial resolution optical satellite sensors (on board LANDSAT, DMS, SPOT, IRS, IKONOS, QuickBird, 
etc., - [2]) in absence of clouds. Active microwave satellite sensors (like SAR on board ERS, ENVISAT, RADARSAT, etc.) 
can also assure effective (with spatial resolution of tens of metres) and reliable maps of flooded areas also in the presence of
(not raining) clouds. Unfortunately, up to now, both high spatial resolution optical sensors as well as active microwave 
sensors, are limited in the framework of a real time flood monitoring from they longer (from weeks to tens of days) revisiting 
time. 
Among optical sensors aboard meteorological satellites, NOAA-AVHRR (National Oceanic and Atmosphere Administration) 
– Advanced Very High Resolution Radiometer) has been so far used for real time flooding disaster monitoring. Despite its 
relatively moderate spatial resolution (1.1 Km at nadir), in fact, its short revisiting time (less than 6 hours) and relative low
costs for image acquisition, provide opportunities (even if only in absence of cloud coverage) for a detailed real time study 
and monitoring of environmental changes. 
Recently a new AVHRR-based technique for mapping and monitoring flooded areas has been proposed, [4] [5]. It is based on 
the more general RAT (Robust AVHRR Technique) approach [6] - already applied with good results using microwave data 
in the framework of hydro-meteorological risk mitigation [7]-[9] - which exploits long-term multi-temporal satellite records 
in order to obtain a former characterization of the measured signal, in term of expected value and natural variability, 
providing a further identification of signal anomalies by an automatic, unsupervised change detection step. The different 
spectral response of the water and soil in the visible (channel 1, 0.58-0.68 m) and near infrared (channel 2, 0.725-1.00 m) 
AVHRR bands has been exploited to detect and monitor flooded areas. Results obtained, compared with other AVHRR 
traditional techniques [10]-[13], have indicated the actual potential of the proposed approach. Flooded areas, in fact, have 
been automatically recognized with a low rate of false alarms, discriminating also permanent water from inundated areas (fig. 
1).  
Exploiting its complete independence on the specific satellite platform, in this work the same technique (today named RST, 
Robust Satellite Technique, [14] [15]) has been exported to MODIS (Moderate Resolution Imaging Spectroradiometer) 
sensor. The main aim of such a work is to exploits its higher spatial resolution (up to 250m in the VIS-NIR spectral range) to 
increase the accuracy in the detection and mapping of flooded areas, giving, in this way, an improved and more effective 
support to the flood risk management cycle.  



Some recent extreme flooding events that affected several parts of Africa have been selected as test cases. Results obtained 
using both AVHRR and MODIS data will be shown and discussed.

a) b)

Figure 1. Pixels automatically recognized as “flooded” by the proposed approach for the AVHRR images of 19 (a) and 21 (b)
August 2002 12:00 GMT have been depicted in blue. Rivers have been coloured in cyan and clouds in black. The detected 
areas have been effectively been flood affected as a consequences of the intense precipitations which affected central Europe
during August 2002. (see [5] and the references herein included)
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