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Motivation 

Large or small reservoirs along rivers regulate downstream flows to generate hydropower 
but in many cases also store water for irrigation and urban sectors and contribute to 
flood control during intensive rainfall. 
Floods due to failure in managing water storage of artificial lakes can pose a hazard to 
people and infrastructures in downstream plains. The potential flood hazard can have 
significant impacts, so it has to be monitored and assessed rapidly in order to mitigate 
impact and thus reducing the flood risk. Under climate change this task is even more 
important. 
 
Reservoirs management therefore becomes critical, particularly for transboundary 
basins, where coordination between countries is needed but not always feasible.  

άCƭƻƻŘǎ ŀǊŜ ŀƳƻƴƎ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ŦǊŜǉǳŜƴǘ ŀƴŘ ŘŀƳŀƎƛƴƎ ǘȅǇŜǎ ƻŦ ŘƛǎŀǎǘŜǊ ŀƴŘ ŀƴƴǳŀƭƭȅ ŀŦŦŜŎǘ the 
lives of millions all over the globe. Over time and with population growth, climate related factors 
aggravated by urbanization and social, economic and political processes have massively increased and 
will continue to increase human exposure and vulnerability to floods. Nonetheless, vulnerability of 
societies to floods, whether transboundary ƻǊ ƴƻǘΣ ƛǎ ǎǘƛƭƭ ǇƻƻǊƭȅ ǳƴŘŜǊǎǘƻƻŘΦέ  
M. Bakker, (2009) ,  Water Policy 11, 269ς288 



Aim 
Lƴ ǘƘƛǎ ǎǘǳŘȅ {!w ƛƳŀƎŜǎ ŦǊƻƳ 9{!Ωǎ {ŜƴǘƛƴŜƭ-1 satellite will exploit for monitoring the 
related water volume changes in the Kerkini Lake-reservoir during the period 2014 ς 
2015, and at the same time used for flood hazard mapping in the downstream of 
Strymon River (Serres basin, Northern Greece) which occurred in 2015 



Geological-Geographical settings of the study area 

The Strymon River catchment has a total area of 16,747 km2. It is a transboundary basin 
shared by Bulgaria (50.6%, 8,473 km2), Greece (35.8%, 5,990 km2), FYROM (9.8%, 1,641 
km2) and Serbia (3.8%, 643 km2). It is fed by 58 tributaries of first and second order, 42 of 
which belong to Bulgarian territory and the remaining 16 to Greek territory. 
 
In Greek territory, after a route of 25 km, Strymon River entering in the Serres Basin 
outflows into Lake Kerkini, which is an artificial lake, mainly used for irrigation purposes 
and flood. Maximum water volume in Lake Kerkini is 359.7x106 m3 at water level altitude 
of 36 m. Downstream to Lake Kerkini, Strymon River goes on for 77 km and keeps a 
direction from northwest to southeast before it outflows into Strymonikos Gulf. 
 
 
There have been different bilateral (GR-BUL) holystic research projects concerning the 
Strymon basin management. 



About active remote sensing sensors and flood mapping 

Space based Earth Observation (EO) data can provide valuable and timely information in 
operational services for flood risk management. The use of optical imagery for flood mapping 
is limited by severe weather conditions, in particular by the presence of clouds.  Active 
microwave sensors, such as Synthetic Aperture Radar, are independent on the Sun's 
electromagnetic radiation (EMR), provide their own illumination and record the amount of 
incident energy returned from the imaged surface. 
 
 Parameters that affect and determine the response of the radar signal can be summarized to 
those who depend on (i) the system itself (direction of observation, frequency, wavelength, 
polarization), (ii) the landscape characteristics and properties (roughness, moisture) and (iii) 
environmental, climatic and anthropogenic factors (temperature, rain, fog, wind). 
 

One of the major advantages of using 
SAR images corresponds to the way 
that the incoming microwave signal 
interacts with water. 



Level 1 Ground Range Detected (GRD) Sentinel 1A C-band scenes were collected from 
/ƻǇŜǊƴƛŎǳǎ ƻǇŜƴ !ŎŎŜǎǎ Iǳō όƘǘǘǇǎΥκκǎŎƛƘǳōΦŎƻǇŜǊƴƛŎǳǎΦŜǳύ ƻƴ 9{!Ωǎ ǿŜōǎƛǘŜΦ [ŜǾŜƭ м Dw5 
products concern SAR data detected, multi-looked and projected to ground range using an 
earth Ellipsoid Model and with an approximately square resolution pixel. 

Materials 

The mean monthly accumulated precipitation from three meteorological stations (Figure)  
were collected. As shown in Figure the rainfall is spread over the study period. Both the 
three meteorological stations show a maximum on December 2014 with an accumulated 
monthly rate about 145 mm. The second maximum value (maximum 100 mm) appears on 
March, and the third on June continuing the downward trend in rates (maximum 90 mm). 

The streamflow measurements were 
collected from a single location of the 
Strymon ǊƛǾŜǊ ŀōƻǳǘ мл ƪƳ ōŜŦƻǊŜ ǊƛǾŜǊΩǎ 
outlet to the lake Kerkini.  


