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May 2010 floods in 
Slovakia
50 – 200 mm / 4 days



Functions of landscape in distribution of 
rainwater /  land use - land alteration
In distribution of rainwater, 

landscape has three 
basic functions:
optimally infiltrate water 
to the soil profile and 
ground, based on their 
natural physical 
parameters 
create favourable 
conditions for water 
evaporation from soil, 
plants, water bodies and 
surfaces 
drain only natural surplus 
water from basin through 
the river basin network



Hydrological aspect - water cycles



Solar energy aspect – latent/sensible heat



Precipitation trends



Some basic facts
2/3 of the rainwater comes from the evaporation of the water in the 
water basin
Decrease of evaporation in landscape decreases amount of rain and 
change precipitation patterns 
Desertification of continents increase see level rise
Agriculture - responsible for flood risks up to 70 %
Today way of urbanization, woodland and river management creates
another 30 to 40 % of risks
Too much political and scientific attention paid to CO2 reduction 
instead of water, soil and vegetation cover renewal
Instead of focus on water on the outcome we have to focus on 
conditions created for water on its input to the ecosystems



Decrease of floods and droughts risks



Need for
Integrated approach instead of isolated public policies and funding 
in areas like: soil, water, climate - IWRM
Complex impact measures: not only for 5 days of flood but for the 
rest 360 days of the year as well – from floods to droughts and back
Soil, water, vegetation, nutrients and climate holistic  approach –
possible if local level of water planning is involved, communication 
and co-operation with stakeholders and landowners
Physical reconstruction – adaptation of the landscape profile
Water is key asset that we can measure, store and renew. CO2 is 
basic component of the photosynthesis process. Vegetation and 
soil well saturated by water are able to absorb huge amount of CO2 
and water and cool the landscape effectively
New roles of landowners – rainwater retention and soil protection



Local water planning
• Relates to national water planning, WFD and Flood Directive
• Key outcome – Community plan of integrated water resources 

management – base for communication, negotiation and action
• Consists of:

• Preliminary assessment of water and soil status in cadastral 
area of community

• Quantity analyses and measures proposals
• Quality analyses and measures proposals
• Setting up and implementation of the monitoring

• Methodology developed by Association of Towns and Community of 
Slovakia – fully supports WFD, FD and adaptation to Clim. Change 



Adaptation of the landscape structure



Tools developed for local communities
Infrared monitoring
Small meteorological radar – www.meteoradar.eu
Catalogue of the measures, solutions and best 
practices – www.zmos.sk

Rainwater
harvesting 
measures

No rainwater 
harvesting 
measures



www.meteoradar.eu

Small meteorological radar 
– 40 or 80 km range;
network of 12 planned; 200 
meters grid; 10, 30, 60 
minutes prediction



Analyse of surface runoff
CN values of micro-water 
basins of cadastre

Potential for 
rainwater retention

Adaptation 
measures proposal
for particular part of 
the land / micro-
waterbasin



Catalogue of the measures, solutions and 
best practices



Summary
All atmospheric processes are created in 10 km thin layer.
Alteration of the original land during decades and centuries without 
compensation measures changes precipitation patterns and regional 
climate, increase flood and drought risks
Need for application of no till farming methods, rainwater harvesting 
in urban zones, restructuring agricultural land and revitalisation of 
rivers
Need for radical reform of common agricultural policy and related 
policies that have impact on water, soil and vegetation cover – new 
tasks and roles for farmers and landowners – water retention and soil 
protection – first
Significant opportunity to reduce flood and drought risks



Thank you for your attention

kovac@zmos.sk
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