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Main objective of water retention in the landscape is to identify
localities with different predisposition to plan (planning purposes)
Natural (Small) Water Retention Measures out of urban areas within
the catchment.

Method shall be universal and that is why few statistical methodes,
which helps to choose adequate indicators, are used.

Purpose: to develop a valorization map that shows posibility and
need for water retention as the basis to plan measures.

How: using generally available spatial data and GIS analysis

Users: Water Managment Autority, Expert, Company, Teacher,
Student

LANDSCAPE VALORIZATION METHOD
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Goals, 
Indicators,
Input data

GIS analysis part 1
data pre-processing

GIS analysis part 2 
valorization

Results

Benefits:
• improving the planning

process at the beginning by
considering environmental
conditions

• increasing awareness of
the integrated approach
to water management

• improving the use of public
data

Web based: multicriteria analysis,
special planning tool

LANDSCAPE VALORIZATION METHOD
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- to simplify landscape valorization process 

FROGIS WEB APPLICATION

available at:  http://waterretention.sggw.pl
for developers (open-source code):  
https://gitlab.com/framwat
can be installed on Unix, OS or Windows
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INDICATOR CHARACTERISTICS
Indicator type
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Drought (24) 4 7 2 9

Flood (21) 1 5 1 13 1

Water quality (15) 9 6

Sediment transport (7) 1 1 4 1

General (35) 4 9 3 13 6
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INDICATOR CHARACTERISTICS

Indicators impact:  Stimulant / Non–Stimulant   
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DEM

Mean value for SPU

Calculation of TWI

I variant
Catchment level 4

II variant
Subbasins

Topographic 
Wetness Index 
(TWI) 

INDICATORS
CLASSIFICATION
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• Indicators: slope, permeability, presence of valuable infrastructure
• Division of indicators into classes/index: small (1), mean (2) or 

large (3)

1 2 3
1 2 3
1 2 3

1 1 1
2 2 2
3 3 3

3 2 2
1 3 2
1 1 3

5 5 6
4 7 7
5 6 9

slope:
< 2°

2° - 10°
> 10°

1
2
3

permeability:
(…)
(…)
(…)

1
2
3

infrastructure:
(…)
(…)
(…)

1
2
3

Result (general)
- Assigning actions to 
limit surface runoff

∑ à

Indicator

Scale rule for 
assessment

Class/index

VALORIZATION PROCEDURE
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TESTED IN PILOT 
CATCHMENTS

Valorization for general purpose 

(5 classes) by equal width for constant 
weight (Croatia pilot catchment) 

Valorization for water quality

(5 classes) by natural breaks
(Hungarian pilot catchment) 
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FROGIS WEB APPLICATION

- SPUs
- goals (drought, flood, 
water quality, sediments, 
general) 
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- River basin characteristics
- SPUs

SLANÁ RIVER BASIN, BLH SUB-CATCHMENT

- Goal maps

- Input data

Name Source Data type Accuracy

Soil data SWME polygon 1:10000

Lenght of Growing data Geoportal for climate change raster

DEM SWME raster 10x10 m

Effektive infiltration of 
prepitation into groundwater

Slovak Geological Institute polyline, point

River network, Water 
reservoirs

SWME polyline 1:10000

Protected areas State nature Conservancy polygone

SPU
National dataset precised by 
SWME

polygon 1:50000

Land use Corine Land Cover 2012 polygon 1:25000

Soil organic carbon content http://soilgrids.org raster 250x250 m
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- Indicator values calculations

SLANÁ RIVER BASIN, BLH SUB-CATCHMENT

forests SPUs Forests in SPUs [%]
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- Analysis of correlation between indicators

SLANÁ RIVER BASIN, BLH SUB-CATCHMENT
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Equal Width

Natural Breaks

n

Quantile

- Indices of indicators

SLANÁ RIVER BASIN, BLH SUB-CATCHMENT

Forests in SPUs [%] Maps of indices of indicators
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- Weights of indicators

SLANÁ RIVER BASIN, BLH SUB-CATCHMENT

• Constant weight = 1

• Variable weight = 0,1 – 1 (method of non-linear algorithm GRG) 
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- Value of aggreagted indices of indicators

SLANÁ RIVER BASIN, BLH SUB-CATCHMENT

weight

weight

weight

weight



TAKING COOPERATION FORWARD 20

- Indice of valorization map

SLANÁ RIVER BASIN, BLH SUB-CATCHMENT

Value of aggregated indices
of indicators

Valorization maps

Equal Width

Natural Breaks

n

Quantile
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SPU 40 – 3 classes

SPU 40 – 5 classes

SPU 80 – 3 classes

SPU 80 – 5 classes

SLANÁ RIVER BASIN, BLH SUB-CATCHMENT

- Comparison of results
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FROGIS
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CONCLUSIONS

1. The methodology is universal and can be used in various
locations, but requires individual selection of indicators and
valorization scales.

2. Valorisation enables taking into account natural/environmental
conditions already at the initial stage of planning process.

3. Work in the GIS environment and possibility of selection of SPUs
and of set of indicators, facilitate the analysis of the needs of
small retention activities and introduces greater flexibility to
planning tool.

4. The methodology is developed to be used for planning
purposes not for developing/design of project, therefore, when
designing specific activities or measures, the needs of water
users and environmental protection requirements, including
environmnetal flows, should be taken into account.

5. The quality of valorisation results depends on the quality and
scale of the input data used, and the knowledge of the expert
developing the valorisation.

Links to other similar tools: ToolKit nutrient ,  FreeWater software

http://phytoplanktonfg.okologia.mta.hu:3838/Tkit_nutrient/
http://www.freewat.eu/software-0
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Name: Framework for improving water balance and nutrient mitigation 
by applying small water retention measures

Project acronym: FramWat
Project code: CE983

https://www.interreg-central.eu/Content.Node/FramWat

framwat@levis.sggw.pl
t.okruszko@levis.sggw.pl, Tomasz Okruszko, Ignacy Kardel, WULS
monika.supekova@svp.sk, Monika Supeková, Jozef Dobias, SVP, š. p.

Tomasz Okruszko – Project manager 
+421 911 522 044, Monika Supeková – Project manager for Slovak republic
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