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LANDSCAPE VALOR'ZAT'ON METHOD CENTRAL EUROPE

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
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LANDSCAPE VALORIZATION METHOD CENTRAL EURODE FE5
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— TAKING COOPERATION

Hilterrcy =
FROG'S WEB APPL'CAT'ON CENTRAL EUROPE &

FramWat

- to simplify landscape valorization process

@ (2 )

INPUT VALORIZATION GOALS CORRELATION MATRIX FINAL REPORT

> INDICATOR VALUES

> SPACIAL PLANNING UNITS

9 GOALS AND INDICATORS

> DATAINPUT

> INDICATORS CORRELATION MATRIX

> CONVERSION AND FINAL AGGREGATION METHOD

9 GOAL VALORIZATION RESULT

available at: http://waterretention.sggw.pl

for developers (open-source code): b
https://gitlab.com/framwat FroGIS &,
can be installed on Unix, OS or Windows S R L




INDICATOR CHARACTERISTICS
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Indicator type
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Drought (24) 4171 2 9
Y
S = |Flood (21) 15| 1 13 1
55
8= vee e - .
e. n Water Goal |Group Inicator Full name
D:_J Z (Sedim CWB Climatic Water Balance ;
CWB_Var_a Monthly Climatic Water Balance Vai =.
Gener imati Sbilitvir - e
CWB_Var m Cllmatlc Water Balance Variability ir e _
ratio
Climatic e . L
< Pre_Var_a Precipitation sum - average intra year variability
€ Pre_Var_m Precipitation Variability for the multiannual period - ratio
()
> . . . 0,
o PrecFreqlow75 Frquency of precipitation lower than 75% of the
a multiannual average
S Soil SWR Soil Water Retention
§ Hydrogeological |GRR Ground Renewable Resources
o FloVarRatio_m Flow Variability multiannual
FloMinAvgRatio [Rsatl&ggr;ean low flow [swMLQ] to mean high flow
Hydrological w
WaterYieldMinFlow |Water yield (specific runoff) for low flow [swMLQ]
WaterYieldAvgFlow |Water yield (specific runoff) for mean flow [swMMQ]

FloodRiskAreaRatio



INDICATOR CHARACTERISTICS

diterreg

CENTRAL EUROPE &eiae

European Regional

Development Fund

Goal (stimulant
Indicator name Description Popis Jednotky Topics Required input data sediment| / Importance
transport
pomer wymery ornej pody k
ArableRatio Arable area in SPU area ratio  |vwymere SPU % Landuse Arable layer;
miera podielu riecneho odtoku,
ktory pochadza zo zdrojov
podzemnych vad. Cim vacdia je
priepustnost horniny, tym
vyssia je hladina rieky v obdobi
BFI Base Flow Index suchého pocasia - Hydrology BaseFlow Index; BaseFlow Index;
klimaticka rovnovaha vody
pocas vegetalnej sezony —
priemerna teplota od 10st. C,
pomer zrazok k potencialnej
evapotranspiracii ( je
CWB Climatic Water Balance maximalny moiny wpar z pody mm |Climate Avarage Climatic Water Balance;
Hustota odtoku je celkova dizka
vietkych tokov a riek v povodi
delena celkovou plochou
DrainageD Drainage Density povodia. km/km2 |Hydrography [River;
Arable lands in 20-meters pomer wymery plochy 20 m
buffer around surface waters buffer okolo vodnych pléch a
EcoAraBuf20mRatio area to SPU area ratio tokov k vymere SPU % Ecology River; Lake; Arable layer;
Semi-natural land cover types |pomer wmery poloprirodnej
EcoAreaRatio area to SPU area ratio pddy k wwmere SPU % Ecology Semi-natural land;
Bad morphological elements pomer diiky usekovso zlou
length to total length of river in |morfolégiou k celkovej dizke
EcoBadRHS SPU tokov v SPU % Ecology River; River Hydromorphology Status;
Combination of number of semi{kombinacia pottu
natural land cover patches and |poloprirodnych oblasti k ich
EcoCombined their area wymere - Ecology Landuse layer; Semi-natural land;
Number of semi-natural land |pomer poctu poloprirodnych
cover patches to total number |oblasti k celkovému poctu
EcoNumRatio of land cover patches in SPU oblasti wuZitia krajiny v SPU % Ecology Landuse layer; Semi-natural land;
pomer wymery pléch
povodnového rizika q100 k Flood extent (e.g. probability 1% (100
FloodRiskAreaRatio Flood hazard zone area ratio wymere SPU % Hydrology years));

Indicators impact: Stimulant / Non-Stimulant
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INDICATORS o
CLASSIFICATION
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VALO R| ZATlON PROCEDU RE CENTRAL EUROPE

- Indicators: slope, permeability, presence of valuable infrastructure

- Division of indicators into classes/index: small (1), mean (2) or
large (3)

Indicator Class/index Result (general)
’ 112 - Assigning actions to
lope: 2 1]2 limit surface runoff
3 . 1| 2
1 111 5156
permea+ility: 2 2121 2 4 | 71| 7
: 2 >
5169
Scale ru
assessment 1
(nfrastyucture: 2
3

OOPERATION FORWARD 8



TESTED IN PILOT :iiterreg|

CATCHMENTS CENTRAL EUROPE &z

Valorization fOr:general purpose
Legend i

Goals

R classes) , dth for constant
e welght (Cr atla pllOt catc men

Weight 0-1 (using Solver) Weight 0-1 (Expéﬂ versio;:l}

M osa sa )

Planned measures in SPU’s

Valorization for water quality

(5 classes) by natural breaks
(Hungarian pilot catchment)

Figure 19. Comparison of maps of valorisation for water quality
improvement purpose {(Classification: Equal with/ 5cls) and the
number of planned measures in SPU’s according to chapter 3.2.2

M oaa sa )




C' | @ levis-framwat.sggw.pl/?id=f5503:

4 CONVERSION AND FINAL AGGREGATION METHOD
> DATAINPUT

> INDICATORS CORRELATION MATRIX
> CONVERSION AND FINAL AGGREGATION METHOD
4 GOAL VALORIZATION RESULT

Number of classes 5

Class ranges: 1 16 19 22 25

& Download report file (_csv)

- SPUs

- goals (drought, flood,
water quality, sediments,
general)

Choose
goal

Choose
indicators

nmitCIrcy
CENTRAL EUROPE Ggensesen

European Union

FramWat
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SLANA RIVER BASIN, BLH SUB-CATCHMENT

- River basin characteristics

- SPUs
- Goal maps

- Input data

diterreg

A

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 SWME polyline 1:10000
reservoirs
Protected areas State nature Conservancy polygone

National dataset precised by )
SPU SWME polygon 1:50000
Land use Corine Land Cover 2012 polygon 1:25000
Soil organic carbon content http://soilgrids.org raster 250x250 m




SLANA RIVER BASIN, BLH SUB-CATCHMENT iierrey

- Indicator values calculations

SPUs Forests in SPUs [%]

akd

-
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SLANA RIVER BASIN, BLH SUB-CATCHMENT  shierres M

- Analysis of correlation between indicators
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SLANA RIVER BASIN, BLH SUB-CATCHMENT ~ cumnecmosd =2
- FramWat
- Indices of indicators
Equal Width
i i

Natural Breaks

Quantile

Forests in SPUs [%] Maps of indices of indicators
—% TAKING COOPERATION FORWARD 17
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SLANA RIVER BASIN, BLH SUB-CATCHMENT CENTRAL EUROPE £
- FramWat

Weights of indicators

-
.
- Constant weight = 1
L L L L]
- Variable We]ght =0,1-1 (IllethOd of non-linear algorlthln GRG)
D DrainageD ForestRatio LakeCatchRatio LakeRatio RiverSlope O UrbanRatio Category
[ 2 4 4 5 5 4 1 1 1 1| 3[ 16,2233 d 4i3 16,1983 .
1 ] B 1 1 : 2 1 1 1 ] B 3427 median others 139483 I Calculated by Welght Solver
Fi— > : — Fi— : : 75T —TTT Short name indicator
10 2 3 5 5 5 3 1 5 1 1| 2[ 15,2797
37 2 3 5 5 5 2 1 2 2 2| 2[ 14,7099 - .
; 1 2 > : s : 1 2 2 F T Ronlinear 6RG funcion Equal width|Natural breaks| Quantile
6 2 3 3 5 5 4 2 3 2 1] [ 16,1158 Parametre doplinku Riesitel X
s 2 5 s 2 s s 1 4 3 ey x
n 5 5 s 5 s 3 1 s i Y
— — — — — - — ot = DrainageD 0,2 0,3 0,4
7 1 s 3 1 1 3 1 2 1 1 108708 . o 5 o .
9 2 2 4 5 5 3 1 1 1 1 13,4369 o: Magmum Migimum Hodnota: l d 2 kA 2
i 1 S 3 3 3 2 1 2 s 1 13,7064 Zmenou premennjich buniek: F 00 R 15 rea Rat 10 0’4 0' 1 0’ 1
13 1 3 5 3 5 2 1 1 2 1) 13,7198 scsasis2 =
m 1 s s s s 3 1 2 1 1 15,4984 :
I : : HE PR : : E— — ForestRatio 0,4 0,4 0,1
16 5 5 5 5 5 1 1 1 5 1 16,4334 Scszsusz <= 1 e
17 1 3 2 5 5 2 1 1 1 1) 12,562 Scs25152 >+ 01 - -
15 2 2 1 5 5 1 2 1 1 1 11,6063 Zmen LakeCatchRatio 0, 1 0,1 0,1
1 1 4 s s s 5 1 2 2 1 17,3048
2 1 3 3 1 s 3 1 1 1 1 13,3676 Odstrénit 5
2 B 4 p 1 s s i 2 1 1 175502 LakeRatio 1.0 1.0 1.0
22 3 4 1 1 5 2 5 1 1 1) 17,2427 ‘Obngvit vietko ? ’ 4
23 s s 1 1 s 2 o 1 1 1 152007
2 2 2 3 5 5 a4 1 2 1 1 13,9099 tactatiliodt d i
25 1 2 3 5 5 3 2 2 1 1) 13,8735 (%]} Mean erRatlo 1’0 1’0 1'0
® 2 : ! ! : : 3 : : : 12065 W metés [Reinebemy sportns GRG B s
y bl -
F— FR— Fi— — F— i 77 NonForestedRatio 0,8 1,0 1,0
29 1 3 2 1 5 3 2 1 1 1 13,9483 e
30 1 2 3 5 5 4 1 3 2 1 13,8658 Ak cheete v dop ~ -
2 : : : : : B R H 2 1 e oA et S cinerblon ks K oais e e OrchVegRatio 0,1 1,0 0,7
32 3 2 2 5 5 3 2 1 2 1 13,9483
33 1 2 2 1 5 3 2 1 1 1 12,9483 e
e ———— e —— - = RiverSlope 1,0 0,1 0,9
35 3 4 5 s 5 5 1 2 1 1 17,7848 4 ? ’
36 3 3 5 2 3 4 1 1 1 1 13,6883
38 2 3 2 1 5 2 2 1 1 1] 13,412 b i
39 2 2 4 5 5 3 1 1 2 1] 13,5369 Ur anRatlo 0’1 0'1 0'1
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SLANA RIVER BASIN, BLH SUB-CATCHMENT  ‘hierres

- Value of aggreagted indices of indicators
1
x % weight
| 4+

% weight

+ —>

k * weight

,4 +
'i % weight
k.

TAKING COOPERATION FORWARD 19




SLANA RIVER BASIN, BLH SUB-CATCHMENT

- Indice of valorization map

Equal Width

V

Natural Breaks

o Quantile
Value of aggregated indices

n

Valorization maps

diterreg

_eOf indicators TAKING COOPERATION FORWARD 20



SLANA RIVER BASIN, BLH SUB-CATCHMENT Interreg S

- Comparison of results

Equal width Natural breaks Quantiles
Erors VarAWht01-| Goal- Goal- VarBWht01-| Goal- Goal- VarCWht01-| Goal- Goal-
VarAWhtl |VarAWhtl |VarAWht01| VarB.Whtl |VarB.Whtl|VarB.WhtO1| VarCWhtl |VarCWht1|VarC.WhtO1
S P U 40 - 3 C l asses MAD 0,20 1,20 1,00 0,33 1,10 1,30 0,28 1,10 0,90
MSE 0,20 2,20 1,80 0,33 1,90 2,10 0,28 1,90 1,70
RMSE 0,45 1,48 1,34 0,57 1,38 1,45 0,52 1,38 1,30
MAPE | (13,75%) | 83,33% | 75,00% | (25,00%) | 80,00% | 88,33% | 16,67% | 80,00% | 71,67%

Equal width Natural breaks Quantiles
Errors VarAWht01-| Goal- Goal- VarB.Wht01-| Goal- Goal- VarCWht01-| Goal- Goal-
VarAWhtl |VarAWhtl |VarAWht01| VarB.Whtl |VarB.Whtl|VarB.Wht01| VarCWhtl |VarC.Wht1|VarC.Wht0O1
S P U 40 - 5 C l asses MAD 0,73 1,90 1,70 0,83 2,30 1,80 0,93 2,30 1,90
MSE 1,08 4,90 3,90 1,18 7,30 5,00 1,63 7,30 5,10
RMSE 1,04 2,21 1,97 1,08 2,70 2,24 1,27 2,70 2,26
mape | (26,58%) | 143,33% | 123,33% | (20,42%) | 175,00% | 133,33% | 41,96% | 175,00% | 130,00%

Equal width Natural breaks Quantiles
Ervors VarAWht01-| Goal- Goal- VarB.Wht01-[ Goal- Goal- [varCWht01-[ Goal- Goal-
VarAWhtl |VarAWhtl |VarAWht01| VarB.Whtl |VarB.Whtl|VarB.WhtO1| VarCWhtl |VarC.Wht1|VarC.WhtO1
S P U 8 O - 3 C l asses MAD 0,39 1,00 0,91 0,41 1,27 1,27 0,25 1,36 1,18
MSE 0,39 1,55 1,27 0,41 2,18 2,00 0,25 2,45 2,09
RMSE 0,62 1,24 1,13 0,64 1,48 1,41 0,50 1,57 1,45
MAPE | (31,88%) | 65,15% | 51,52% 27,50% | 100,00% | 93,94% | (18,13%) | 109,09% | 95,45%

Equal width Natural breaks Quantiles

VarAWht01-| Goal- Goal- VarB.Wht01-[ Goal- Goal- VarCWht01-| Goal- Goal-
VarAWht1 |VarAWhtl [VarAWht01| VarB.Whtl |VarB.Wht1|VarB.Wht01| VarCWhtl |VarCWhtl|VarC.Wht01

S P U 8 O - 5 C l a SS eS MAD 0,48 1,55 1,36 1,15 2,09 1,45 1,09 2,36 1,45

Errors

MSE 0,58 3,00 2,82 2,00 5,55 2,36 2,19 7,45 3,45
RMSE 0,76 1,73 1,68 141 2,35 1,54 1,48 2,73 1,86

MAPE | (20,40%) | 116,67% | 110,61% | ((39,1% ) | 166,7% | 97,0% 46,40% | 190,91% | 109,09%

TAKING COOPERATION FORWARD 21
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[l FroGIS v.0.9.7-debug

PN ,"/-_\\
& © ®

INPUT VALORIZATION GOALS CORRELATION MATRIX FINAL REPORT

> INDICATOR VALUES

> SPACIAL PLANNING UNITS

> GOALS AND INDICATORS

> DATAINPUT

9> INDICATORS CORRELATION MATRIX

> CONVERSION AND FINAL AGGREGATION METHOD

> GOAL VALORIZATION RESULT

— TAKING COOPERATION FORWARD 33
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CONCLUS'ONS CENTRAL EUROPE &

5.

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

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

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.

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.

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

__@Hdeveloping the valorisation.  1,xnG cooPERATION FORWARD 34

L

s to other similar tools: ToolKit nutrient , FreeWater software



http://phytoplanktonfg.okologia.mta.hu:3838/Tkit_nutrient/
http://www.freewat.eu/software-0

THANK YOU FOR YOUR ATTENTION!  ‘nierres B

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
X t.okruszko®@levis.sggw.pl, Tomasz Okruszko, Ignacy Kardel, WULS

monika.supekova@svp.sk, Monika Supekova, Jozef Dobias, SVP, s. p.

D Tomasz Okruszko - Project manager
+421 911 522 044, Monika Supekova - Project manager for Slovak republic

f www.facebook.com/FramWat/
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https://www.interreg-central.eu/Content.Node/FramWat
http://levis.sggw.pl
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