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METODA HODNOTENIA KRAJINY CENTRAL EUROPE 5
e

Cielom hodnotenia potreby zadrziavania vody v krajine je
identifikovat’ oblasti s roznou mierou predispozicie k uskutocneniu
malych vodozadrznych opatreni v mimo mestskych oblastiach.

Pre vybrané uzemie ma byt valorizacia univerzalna a preto sa
pouzije niekolko statistickych metod, ktoré umoznia vyber
vhodnych indikatorov.
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ALGORITMUS VALORIZACIE

EXAMPLE
OF INPUT
DATA

PoLYGON
DATASET
(cLc,SolL, LAKE,
FLOOD, COUNTRY
RAPORT FOR UC,
ETC.)

POINT & LINEAR
DATASET
(MONITORING,
WATER USERS,
RIVER ETC.)

RASTER DATASET
(NMT ETC.)

SPATIAL
PLANNING UNITS -
SPU
(WATER BoDy,
HYDROLOGICAL
RESPONSE UNIT,
GRID ETC.)

GIS TOOLS l

1 ( " CREATE/OPEN \ CREAT! l ‘
| | PROJECT PROJECT : | COMPONENTS |
\ I
! CHOOSE A VALORIZATION | | —
2 GOAL: - -l
| GENERAL, DROUGHT, FLOOD, | ‘ - — |
CATALOG OF
| NUTRIENT REDUCTION l_‘_
SPATIAL |
| [ ‘ INDICATORS & IT
3 SHOW LIST OF ALL INDICATORS AND CALCULATION |
” HIGHLIGHT THE SUGGESTED | | _MemHoDS |
| RAPORT OF DATA 6 | |
SELECT INDICATORS & FORMAT
4 SPU & COORDINATE . | | ¢ )|
| SYSTEM o > -
| HoEE e a—— !—‘ DEFINITION OF |
5 REQUIRED INPUT REQUIRED 7 | 2:?;&:’:’:; |
\ DATA DATA | | AR EAMPE
YES
I [ |
lll SUEDIRE %YESINOT—H‘/:‘:‘;AVE PROJE-::;'\i o | |
| NOT VALID - \. . I | |
| ; | !
! ; SELECT o |
10 F‘RE-PROCESSING 4, | METHODOF 1
(INTERPOLATION ETC.) INTERPO- ‘ |
| : LATION i | [
| GIs
' ZONAL STATISTICINSPU \ |
12 OF ALL DATA ANALYSIS | ‘ |
| ’ L |
1'3 STANDARDIZATION OF |
| . INDICATORS (O-1) | ! |
| I RAPORT OF | | l
14 CREATE CORRELATION STATISTICAL % | |
) \ MATRIX ANALYS[S_ . / L 1
|[ . - ] /
v QUT i
4 [ SHOW LIST & REMOVE /" DEFINITION XX No of action
16 CORRELATED /
INDICATORS /

v

SHOW LIST & DEFINE
CONV.METHOD OF

INDICATOR TO INDEX =

(ON ONE INDIC.LEVEL)

SELECT
»  CONVERSION
METHOD

DEFINE AGREGATION SHg‘é"F:""ISET &
(FOR AREJJ%?SATORS) PEICETIROR
THE INDIC.
COMPUTE AGGREGATE MAP OF INDEX
VALUES IN SPU /7 L——»  RAPORT
7 — \
MAP OF P
VALORISATION /SAVE PROJECT &'
RAPORT | Resuts
.—/’ -
\ J

diterreg

CENTRAL EUROPE s

Eurcpean Regional

Development Fund

Nastavenie a vstupné udaje

GIS analyza 1.cast
pred spracovanie udajov

GIS analyza 2.cast’
valorizacia

Vysledky



: Hiterrey =
WEB APL'KAC'A FROG'S CENTRAL EUROPE &

FramWat

Web aplikacia FroGIS - zjednodusuje proces valorizacie.

FroGIS v.0.9.7-debug

o ) =
[ 2 |} {3
N N

INPUT VALORIZATION GOALS CORRELATION MATRIX FINAL REPORT

¥ INDICATOR VALUES

¥ SPACIAL PLANNING UNITS
% GOALS AND INDICATORS Zip file with compressed directory
contmining shape files

> DATA INPUT

¥ INDICATORS CORRELATION MATRIX

$ CONVERSION AND FINAL AGGREGATION METHOD

» GOAL VALORIZATION RESULT

http://waterretention.sggw.pl

Open-source zdrojovy kod: https://gitlab.com/framwat
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CIEL VALORIZACIE iiierreg B

Ciel valorizacie:
e sucho

zaplava

kvalita vody
sedimenty
vseobecny

1
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UZEMNE PLANOVACIE JEDNOTKY

Uzemné planovacie
jednotky

(spatial planning unit - SPU)

diterreg &

CENTRAL EUROPE s

1
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INDIKATORY VALORIZACIE inierreg

Indikator (ukazovatel)
valorizacie je specificka
statisticka velicina,
ktora popisuje urcité
prirodne podmienky a
vyuzivanie krajiny na
analyzovanom uzemi.

GIobaIWater
(OVENSKY Pa rtnership
vor OHOS] P DARSKY tral and Eastern Europe
PCONIK, §
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INDIKATORY VALORIZACIE i
| FramWat

Indikatory sa podla témy delia do skupin:

Landuse - vyuzitie krajiny (ForestRatio)
Climate - podnebie (PrecFreqLow75)
Ecology - ekoldgia (Semi-natural land )
Hydrogeology - hydrogeologia (GRR)
Hydrography - hydrografia (Lake Ratio)
Hydrology - hydrologia (FloodRiskAreaRatio)
Soil - poda (SoilErodibility)

Topography - topografia (RiverSlope)

TAKING COOPERATION FORWARD 8

% Global Water
SOVENSKY .- Partnership
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diterreg

|ND|KATORY VALORlZAClE CENTRAL EUROPE &
- Framwat
Indikatory sa podla vplyvu delia na:
Stimulant
(ArableRatio, LandSlope, SoilErodibility)
Non - Stimulant
(ForestRatio, LakeRatio, WetlandRatio)
TAKING COOPERATION FORWARD | 9
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INDIKATORY VALORIZACIE
—
Indicator type
> o
on >
@) > C wn
> | = £ ad |« =
v | &g, 8832w
c | O |o=|mo 2|85 S
E|l5|g3|asE|sgd
O | T T8 |REB|O 20
Draught (24) 4 |71 2 9
S = |Flood (21) 1| 5| 1 13 1
)
g§ Water quality (15) 9 6
52 Z |Sediment transport (7) 1 1 4 1
General (35) 4 9 3 13 6
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European Union

CENTRAL EUROPE Gz

INDIKATORY VALORIZACIE

Goal |stimulant
Indicator name Description Popis lednotky Topics Required input data sediment| [ Importance
transport
pomer wymery arnej pody k
ArableRatio Arable area in 3PU area ratio  |wmere SPU E Landuse Arable layer;
miera podielu rieéneho odtoku,
ktory pochadza zo zdrojov
podzemnych vad. Cim vadsia je 1
priepustnost horniny, tym
wyEEia je hladina rieky v obdobi
BFI Base Flow Index suchého pofasia - Hydrology BaseFlow Index; BaseFlow Index;
klimaticka rovnovaha vody
pofas vegetatne) sezony —
priemerna teplota od 10 st. C, 1
pomer zraiok k potencialnej
evapotranspiracii | je
CWB Climatic Water Balance maximalny moiny wpar z pddy mm  |Climate Avarage Climatic Water Balance;
Hustota odtoku je celkova difka
vietkych tokov a riek v povodi 1
delena celkovou plochou
Drainagel Drainage Density povodia. km/km2 |Hydrography |River;
Arable lands in 20-meters pomer wymery plochy 20 m
buffer around surface waters buffer akalo vodnych pléch a 1
EcofAraBuf20mRatio area to SPU area ratio tokowv k wmere SPU E Ecology River; Lake; Arable layer;
Semi-natural land cover types |pomer wymery poloprirodnej
EcoAreaRatio area to SPU area ratio pody k wymere SPU o Ecology Semi-natural land;
Bad morphological elements pomer diikv usekovso zlou
length to total length of river in [merfoldgiou k celkovej difke 2
EcoBadRHS SPU tokow v SPU Eo Ecology River; River Hydromorphaology Status;
Combination of number of semi{kombinacia poftu
natural land cover patches and |poloprirodnych oblasti k ich 2
EcoCombined their area wmere - Ecology Landuse layer; Semi-natural land;
Number of semi-natural land |pomer poftu poloprirodnych
caver patches to total number  |oblasti k celkovému poftu 2
EcoMumRatio of land cover patches in SPU oblasti wuiitia krajiny v 5PU E Ecology Landuse layer; Semi-natural land;
pomer wymery ploch
povodfioveho rizika gl00 k Flood extent (e.g. probability 1% (100 1
FloodRiskAreaRatio Flood hazard zone area ratio vymere SPU o Hydrology years));

5_CVENSKY
VODOHOSPONARSKY
PODNIK, 5. 0.

Global Water

M Partnership
) Central and Eastern Europe

TAKING COOPERATION FORWARD
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INDIKATORY VALORIZACIE

HiteIrcy ]

CENTRAL EUROPE s

Eurcpean Regional

Development Fund

Goal Goal |stimulant

Indicator name Description Popis Jednotky Topics Required input data !
Surface water multiannual flow
characteristics [mm]; Surface water

pamer priemerngho multiannual flow characteristics
Mean low flow to mean flow minimalneho prietoku k [mm]; Surface water multiannual flow
FlowMinAvgRatio ratio priemernému prietaku - Hydrology characteristics [mm];

Surface water multiannual flow
pomer priemerneho characteristics [mm]; Surface water
maximalneho prietoku k multiannual flow characteristics

Ratio of high flow to mean flow | priemernemu prietoku vo viac [mm]; Surface water multiannual flow
FlowMaxfveRatio in the multiannual pericd rofnom obdobi - Hydrology characteristics [mm];

Surface water multiannual flow
pamer priemerngho characteristics [mm]; Surface water
minimalneho prietoku k multiannual flow characteristics

Mean low flow to mean high priemernému maximalnemu [mm]; Surface water multiannual flow
FlowMinMaxRatic flow ratio prietoku - Hydralogy characteristics [mm];

Surface water multiannual flow
pomer priemerneho characteristics [mm]; Surface water
minimalneho prietoku k multiannual flow characteristics

Low mean flow to hight mean  |priemernemu maximalnemu [mm]; Surface water multiannual flow
FlowVarRatio_m flow ratio prietoku - Hydrology characteristics [mm];
pamer wymery lesnej pédy k
ForestRatio Forested area to SPU area ratio |[wmere SPU E Landuse Forest layer;
Groundwater Renewable Modul obnovitelnych zdrojov Hydrogeclog |Groundwater Renewable Resources
GRR Resources Module podzemne] vody mm ¥ Module [mm];
Lakes and reservoirs area to pomer wymery jazier a vodnych
LakeRatio SPU area ratio nadrii k wmere SPU % Hydrography |Lake;
Lake catchment area to SPU pomer wymery povodi jazier k
LakeCatchRatio area ratic wymere SPU k] Hydrography |Lake Catchment;
LandSlope Slope of land area priemerny sklon svahov v SPU o Topography |Digital Elevation Model [m a.s.1.];
MeanderRatio MeanderRatio E Hydrography |River;
pamer vymery nelesnej pddy so
Mon forested area with a slope [sklonom svahu nad 5% k MonForest layer; Digital Elevation
MNonForestedRatio above 5% to SPU area ratio wmere SPU E Ecology Model [mas.l];

5_CVENSKY
VODOHOSPONARSKY
PODNIK, 5. 0.

Global Water
7.- Partnership
) Central and Eastern Europe

TAKING COOPERATION FORWARD
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INDIKATORY VALORIZACIE

HiteIrcy ]

CENTRAL EUROPE s

Eurcpean Regional

Development Fund

stimulant

Indicator name Description Popis lednotky Topics Required input data
rofné zraiky ako suma rozdielu
Precipitation variability in max & min mesafnych zraiok Precipitation Station data with
annual period - amplitude of  |wdeleny priemernymi growing season statistics [mm);
monthly sum of (pMan_i - mesatnymi zratkami pre Precipitation Station data with
Pre_Var_a pMin_i)/pAve_i viacrofne obdobie - Climate growing season statistics [mm];
pomer najniisieho roéneho
Precipitation variability in the |[s0&tu zraiok (pre vegetainé Precipitation Station data with
Pre_Var_m multiannual period [pMin]/[P] |[obdobie) a viacroéného - Climate growing season statistics [mm);
Frequency of precipitation Precipitation Station data with
lower than 75% of the Frekvencia zraiok niiSich ako growing season statistics [mmy];
multiannual average (in the 75% viacroftneho priemery (vo Precipitation Station data with
PrecFreqlow75 growing season) vegetatnom obdobi) - Climate growing season statistics [mm];
pomer wymery
pofnohospodarskej pody wuii
Orchards & vegetable farming |vanej na pestovanie zeleniny a
OrchVegRatio area to SPU area ratio ovocia kwmere SPU E Landuse Orchard layer;
annual statistics [mm]; Precipitation
Station data with growing season
RainFallErodibility Rainfall Erodibility erozia daida - Climate statistics [mm];
Reclaimed meadows and pomer rekultivovanej pddy 1uk
ReclaimedRatio pastures area to SPU area ratio |a pasienkov k wmere SPU o Hydrography |Ditches; Meadows and pastures;
RiverSlape Slope of river priemerny sklon toku riek v SPU ° Topography |River;
SoilErodibility SoilErodibility erozia pddy - Soil Sand; Silt; Clay; Organic Matter;
SRI Surface Runoff Index Index povrchového adtoku - Hydrology annual statistics [mm]; Surface water
maximalna retencia vody v
SWR Maximum soil water retention [pdde zaloiena na type pddy - Soil Soil Water Retention;
Index topografickej vihkosti -
index ustaleného stavu
TWIi Topographic Wetness Index vihkosti zaloZeny na DEM - Topography |Digital Elevation Model [m a.s.L];
pomer wymery zastavenej plochy
UrbanRatio Urban area to SPU area ratio k wmere SPU E Landuse Urban layer;
Water yield (specific runoff) for |\Vynos vady (Epecificky adtok) Surface water multiannual flow
mean flow n the multiannual |pre stredny prietok n characteristics [mm]; Surface water
WaterYieldAvgFlow pericd viacrofneho obdobia mm Hydrology multiannual flow characteristics
Water yield {specific runoff) for |Vynos vody (Specificky odtok) Surface water multiannual flow
low flow in the multiannual pre nizky prietok vo viacrofnom characteristics [mm]; Surface water
WaterYieldMinFlow period obdobi mm Hydrology multiannual flow characteristics
pomer wymery mokradi k wmere
WetlandRatio Wetland area to SPU area ratio |SPU E Landuse Wetland layer;

5_CVENSKY
VODOHOSPONARSKY
PODNIK, 5. 0.

&d

Global Water

.- Partnership

Central and Eastern Europe

TAKING COOPERATION FORWARD
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VYPOCET VALORIZACIE inierreg M

Hodnota indikatora

(mapova algebra)

Korelacna analyza

(vylucenie indikatorov s vysokou mierou korelacie)

Index indikatora

(klasifikacné metody: Equal Width, Natural Break, Quantile)
Vaha indikatora

(metoda nelinearny algoritmus GRG alebo ucenim expertov)
Hodnota agregovanych indexov indikatorov

(suma sucinov hodnoty indexu a vahy indikatorov)

Index valorizacnej mapy

(klasifikacne metody: Equal Width, Natural Break, Quantile)

__._' Jhl
) Global Water
S CVENSKY X 7. Partnership
WODOHOSPONARSKY Central and Eastern Europe
FODNIK. 3. 0.
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VYPOCET VALORIZACIE iiierreg B

Hodnota indikatora

ZastUpenie lesa Planovacie jednotky (SPU) Zastupenie lesa v SPU [%]

bl

—% TAKING COOPERATION FORWARD | —1 15
% GIobaIWater

LOVENSKY Partnership
VODOHOSPODARSIKY al and Eastern Europe
POONIK, 5. 0.




VYPOCET VALORIZACIE iiierreg B

Analyza korelacnej zavislosti medzi indikatormi

- priama zavislost’ (0,8 az 1)
- nepriama zavislost’ (-1 az -0,8)

2
® 2
o© o =
. g P53 %
= 2 2 (]
il i85 £ 5/: 55 &8
] 7} x s & % S S 2 T £ ?
2 k-] 2 i c
el ° — ° £ ] ) ] o @ °
] e pr ) B | = SN 5 g g | 28| 2
< 3 g o T a | fid S > (5} 2 = [
o ArbleRato - m e e e e | @ e
©  Landsiope Coo I oo R T B o e M= I
g Tw  o.57 il 0.5 ] [ 0.56 [l o.65 I 0.3 B o.0s Ml 0.7 Qi 0.5 Y o.12 i 0.35 il 032 il 0.6 [ -0.69 ]
9 e oo B0 Y s I oo 0 J05 B oo B I e I o o=
FloodRiskAreaRatio o1 R o5 BN 025 (o3 W 0.7 BR 247§ <25 ] o5 J o> BN 0= | en
M DrainageD [ 0.13 Ml .04 Il 0.3 J 0.00 [l 0.43 [ 014 i 0.15 Bl 000 Wil 0.1 [l 0.16 [ 0.53 il 0.1 [ .25 }
o LakeRato DD meEoen - oo e o e e
9 roesraic | EED 0D EE@ £ ©0 ©8 £3 @ mmeEmm
B Lakecaenrate | () £ €0 ©3 €3 03 03 e m e m
NonForestecRato | (X0 o3 = o o5 B oo oo o
g onnvegrate | (X)) XD 03 D 0D ©0 £0 £ D cD Coo: Il o 55
O Menderato | (D 0D 03 0D 0D 05 £0 D 0D ED 03 oz W o
UrbanRatio [ -0.52 Ji 0.5 I o.41 [ 0.05 [ 0.1 Y 0.0« i 0.7 ] [ -0.02 i 042 Bl 025 = 047
]
RiverSlope [ 075 | [ 0.c0 W 059 Y 016 | [ 015 il o.7s Il o561 Y 055 Jif 035 i 0.03 Wif 047 I

b

) Global Water
S CVENSKY ) 7. Partnership
WODOHOSPONARSKY Central and Eastern Europe

FCQDNIK, 8. 2.

-
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VYPOCET VALORIZACIE

Index indikatora

diterreg

CENTRAL EUROPE &k

P | —>

Equal Width

Natural Breaks

Quantile
TAKING COOPERATION FORWARD 17

Mapy indexov indikatorov

Zastupenie lesa v SPU [%]
GIobaIWater

% % LCVENSRY Partnership

WODOHOS P‘* DARSKY tral and Eastern Europe
FCDNIK, .



VYPOCET VALORIZACIE

Vaha indikatora

- Konstantna vaha = 1

- Variabilna vaha = 0,1 - 1 (metdda nelinearny algoritmus GRG)

Short name indicator

HiteIrcy ]

CENTRAL EUROP

European Union
Eurcpean Regional
Development Fund

Calculated by Weight Solver

Equal width

Natural breaks

Quantile

DrainageD

0,2

0,3

0,4

FloodRiskAreaRatio

0,4

0,1

0,1

ForestRatio

0,4

0,4

0,1

LakeCatchRatio

0,1

0,1

0,1

LakeRatio

1,0

1,0

1,0

MeanderRatio

1,0

1,0

1,0

NonForestedRatio

0,8

1,0

1,0

OrchVegRatio

0,1

1,0

0,7

D DrainageD MeanderRatio ForestRatio LakeCatchRatio LakeRatio NonForestedRatio RiverSiope OrchVegRatio UrbanRatio FloodRiskAreaRatio [Category |SumProduct
[ 2 4 4 5 s 4 1 1 1 1 16,2233 mediansi3 16,1983
1 1 2 1 1 s 2 1 1 1 1 10,7427 median others 13,9483
s 2 4 2 1 s : s 1 1 1 16,1083
2 2 2 2 1 s : s 1 1 1 14,1083 aifference
10 2 3 s 5 s : 1 s 1 1 15,2797
7 2 3 s 5 s 2 1 2 2 2 14,7099
E 1 2 : 1 3 4 1 2 2 1 11,8557 NonLinear GRG function
6 2 3 s 5 5 4 2 3 2 1 16,1158 Parametre dopinku Restel
B 2 3 s 2 s : 1 a a 1 15,1738
12 s 3 s 5 s : 1 s a 1 15,8207
1 3 4 1 1 5 2 5 1 1 1 17,2027 Nastant gt seszd 3
7 1 3 4 1 1 4 1 2 1 1 10,8708
9 2 2 4 B 5 3 1 1 1 1 13,4369 Do @Magmum O Minimum O Hednota:
o H 3 = s s 2 B 2 3 H 13,7064 Zmenou premennyen buniek:
13 1 3 s : B 2 1 1 2 1 13,7198 e =
18 1 3 B 5 B 2 1 2 1 1 15,2082
15 s 4 B B B 1 2 1 1 s 17,7706 odens obmedzeniam:
16 H H H 5 H 1 1 1 H 1 16,8334 SCS25182 <n 1 e
17 1 3 2 5 H 2 1 1 1 1 12,562 Scszsis2 re ) —
18 2 2 1 5 5 1 2 1 1 1 11,6063 Znent
19 1 4 H 5 5 H 1 2 2 1 17,3848
0 1 3 3 1 5 3 1 1 1 1 13,3676 Oustgénit
21 3 4 2 1 5 3 1 2 1 1 17,5542
2 3 4 1 1 5 2 5 1 1 1 17,2921 Qungitvietko
3 3 3 1 1 5 2 1 1 1 1 15,2027
2 2 2 3 H 5 4 1 2 1 1 13,9099 (LA
5 1 2 3 5 5 3 2 2 1 1 13,8735 =]
%, 2 2 L L s ! s H H H 24,2063 Wbrat metégu  |Nelinedrny algortmus GAG < Motnogt
27 2 4 1 1 5 2 1 1 1 1 15,9027 E:
) 3 3 2 1 5 3 1 1 1 1 16,2483
29 1 3 2 1 5 3 2 1 1 1 13,9483 B
R 2 ; s FE ; 2 : s e e e R L T
31 3 2 3 5 5 3 1 2 2 1 134735 chete red nespo)té probiémy, werte nastro) Evoluény aigoritmus.
2 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
3 3 1 1 5 5 2 2 1 1 1 116227 Bomacnik Zowet
35 3 4 H 5 5 H 1 2 1 1 17,7848
36 3 3 5 2 3 4 1 1 1 1 13,6883
38 2 3 2 1 5 2 2 1 1 1 13212
39 2 2 4 5 5 3 1 1 2 1 13,5369

- Variabilna vaha = 0,1 - 1 (uréena expertom)

$_OVENSRY
VODOHOSPODARSKY
FCQDNIK, 8. 2.

Global Water
- Partnership
) Central and Eastern Europe

RiverSlope

1,0

0,1

0,9

UrbanRatio

0,1

0,1

0,1

TAKING COOPERATION FORWARD
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VYPOCET VALORIZACIE wiierrey B

Hodnoty agregovanych indexov indikatorov

¢ vaha

vaha

vaha

i ¢ vaha

- b
_3 TAKING COOPERATION FORWARD 19
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VYPOCET VALORIZACIE initerreg B

Indexy valorizacnej mapy

Quantile

Hodnota agregovanych indexov indikatorov Valorizacné mapy

% I !GIbIWt
o or> IARSKY Partnership Europe

TAKING COOPERATION FORWARD 20



diterreg

European Union

CENTRAL EUROPE Gz

TESTOVANIE APLIKACIE FROGIS

Charakteristika povodia

Blh catchment in Slovakia Characteristic Unit Value

B Low - 186202

—_——

Character of catchment

TAKING COOPERATION FORWARD

fan-shaped river network
with surface of plains to
higher highlands

dissection

Catchment size: km” 270,656

Average flow low/avg/high‘ m’/s 1,064 (avg)

Extreme flow low/high m’/s Quin = 0,001/Qmax = 69
st AT X AL el mm 568/714/1019

PR low/avg/high
[0 Forest and somi natural aress SN
I voter bodies. ] i
K A Annual air temperature e 4/8/10

, o £ min/avg/max

Agriculture area % 43,00

Blh catchment in Slovakia N Urban area % 2,80
* Forest area % 53,76

Open Water area % 0,43

Flooded area (1/100 years) km’ 12,28

Artificial drainage area km’

Ecological status no good/bad water body generally medium/bad
vy ) ) Phytobenthos,
oen Major problems to achieve good Macrophytes, NH4, PO,
1 n 13508 ecological status Norganic

|

21

) Global Water
S CVENSKY ) 7. Partnership
VODOHOSPODARSKY Central and Eastern Europe
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TESTOVANIE APLIKACIE FROGIS e ==

Pripravné prace

- preskumanie existujucich
hodnoteni povodni

- preskumanie existujucich a
planovanych opatreni

- konzultacie so zainteresovanymi
stranami

- prieskum povodia v teréne

- mapa priority planovanych
opatreni v povodi pre ciel
povoden

TAKING COOPERATION FORWARD 22
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TESTOVANIE APLIKACIE FROGIS

Vstupné udaje

diterreg

uroj
u

CENTRAL EUROPE s

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
1
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TESTOVANIE APLIKACIE FROGIS inierreg

Uzemné planovacie jednotky (SPU)

40 SPU 80 SPU -

-
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TESTOVANIE APLIKACIE FROGIS CENTRAL EUROPE §
e

Postup testovania

- vyber uzemnych planovacich jednotiek (SPU)

- vyber indikatorov

- vstupné udaje

- vypocet hodnot indikatorov

- korelacna matica

- vyber indikatorov po korelacii

- vyber klasifikacnej a agregacnej metody

- vypocet indexov indikatorov

- vypocet vah indikatorov

- vypocet indexov valorizacnej mapy
porovnanie variantnych vysledkov
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TESTOVANIE APLIKACIE FROGIS interreg

Korelacha matica

DrainageD
MeanderRatio
ForestRatio
LakeCatchRatio
LakeRatio
NonForestedRatio
RiverSlope
OrchVegRatio
UrbanRatio
FloodRiskAreaRati

DrainageD 3 0 @O & £ 3 0 = @

MeanderRato  [E) - (002 (029
ForestRato (XD : Cos)

LakeCatchRatio  ([EXE : Cosa) Co2s
LakeRaio Cots Qoo Jo s B o2 SN o > I oot o0 o7

NonForestedRatio  [E) £ m - 3 002
RiverSiope Covs oo i o7 - =3 Cots)

OrchvegRato  EX@ 0@ ED Coor . 2 3
UrbanRatio (025] Coos W00z m - oo
FloodRiskAreaRatio [Z)  [E) Cots W0 ] : -

) Global Water
S CVENSKY X 7. Partnership
WODOHOSPONARSKY Central and Eastern Europe

FCQDNIK, 8. 2.
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TESTOVANIE APLIKACIE FROGIS iiierreg B

FramWat
Vypocet vah 40 SPU
i Calculated by Weight Sol
i renE Tt Calculated by Weight Solver Stk rearn i alculated by Weig ver
Equal width|Natural breaks|Quantile Equal width|Natural breaks| Quantile
DrainageD 0,2 0,3 0,4 Drainagen 0.1 1.0 L
FloodRiskAreaRatio| 0,4 0,1 0,1 HoadRiskhreaRatio]. L0 L 01
ForestRatio 0,4 0,4 0,1 EarestRatio 03 0 LD
= LakeCatchRatio 0,1 0,2 0,1
LakeCatchRatio 0,1 0,1 0,1 -

R 0 o 55 LakeRatio 1,0 1,0 0,6
sl : ' ’ MeanderRatio 1,0 1,0 1,0
MeanderRatio 1,0 1,0 1,0 NonForestedRatio 1,0 0,7 0,8
NonForestedRatio 0,8 1,0 1,0 OrChVegRatio 1,0 1,0 0,9
OrchVegRatio 0,1 1,0 0,7 RiverSlope 0,1 0,1 1,0
RiverSlope 1,0 0,1 0,9 UrbanRatio 1,0 0,6 0,1
UrbanRatio 0,1 0,1 0,1 WetlandRatio 1,0 1,0 0,9

5 klasifikacnych tried 3 klasifikacné triedy
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TESTOVANIE APLIKACIE FROGIS CENT L RO B2

FramWat
Vypocet vah 80 SPU
i Calculated by Weight Sol
i renE Tt Calculated by Weight Solver Stk rearn i alculated by Weig ver
Equal width|Natural breaks|Quantile Equal width|Natural breaks| Quantile
DrainageD 0,1 0,1 1,0 DrainageD 0.6 0.1 0.1
FloodRiskAreaRatio 1,0 1,0 0,1 FloodRiskareaRatio 10 0:7 L0
i 4
ForestRatio 0,1 0,5 0,1 Eapestiatio Al L 0.
= LakeCatchRatio 0,1 0,1 0,1
LakeCatchRatio 0,1 0,1 0,1 -

- LakeRatio 1,0 1,0 1,0
. 10 10 140 MeanderRatio 0,6 0,1 1,0
MeanderRatio 10 0.2 01 NonForestedRatio 1,0 1,0 1,0
NonForestedRatio 1,0 0,2 0,1 OrChVegRatio 1,0 0,1 1,0
OrchVegRatio 1,0 0,1 0,1 RiverSlope 1,0 1,0 1,0
RiverSlope 0,5 0,2 1,0 UrbanRatio 1,0 1,0 1,0
UrbanRatio 0,2 1,0 0,7 WetlandRatio 1,0 1,0 1,0

5 klasifikacnych tried 3 klasifikacné triedy
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TESTOVANIE APLIKACIE FROGIS

Valorizacia zaplava 40 SPU, 3 triedy

Equal width Natural breaks Quantiles
Errors VarAWht01- Goal- Goal- VarB.Wht01-| Goal- Goal- VarCWht01-| Goal- Goal-
VarAWht1 |VarAWhtl [VarAWhtO1 | VarBWhtl |VarB.Whtl|VarB.Wht01| VarCWhtl |VarCWht1|VarC.Wht01
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 Widht Natural Breaks Quantile
Indicators Classes|Count Min Max Count Min Max Count Min Max
DrainageD il 2 0,8/ 1,4t 17 0,8/ 1,3[ll 13 0,8/ 1,1
2|t 16| 14| 19E] 20| 13| 1,9(0) 13| 1,2| 1,5
3] 2| 2,6] 27|l 3] 1,9] 2,7t 14/ 15| 2,7)
FloodRiskAreaRatio i 39 31 00| 3,0
2| 71 500 26 0,0 0,7]
3 2] 307 U 14 0,7
ForestRatio 1] 130 66,7
2fil 1] 3000 61,7
3 13 00 20,8
LakeCatchRatio il 16 13 B 1200,0}
bl 3 bs,6 Il 65,2 14 0,0
3 13 0,0 0,0)
LakeRatio 1f 1] 7,21 7,2
2 3 osl 43
3
MeanderRatio afl
2]
Ell
NonForestedRatio 1] n
2] 261 24371 a6,8[f] 1301 2600 384
3|l sl |s09 [l 7ol 140 ] 2020 70,9
OrchVegRatio [ EE 00| X 13 0,0 0,6}
2l sl 3,8l 7,5(t 14| 1,90 a9l 13 0,7/ 2,4
3| 20 106l 14| a| 500 114l 14 250 11,4
RiverSlope ] os 0.2 a4l 2 0.2 2,9[0) 13 0,2] 1,6}
2fl 10 s3] 95l 1| 30( 6,8/l 13| 16l 5.3
Ell sl 1070 15,0l s 690 15,0/l 14 530 15,
UrbanRatio [ ) o0l sl 25 0,0/ 1,0
2fl sl 5,61 9,8/l 1| 1,71 62l 26 0,0/ 1,7
3| 2 13l 158 a] 33l 153l 14 29[ 158
WetlandRatio 1f 1 04 0,4] 1 04 0,4] 1 04 04
2| 1 0,2 0,2| 2 0,0 0,2| 2 0,0 0,2)
sl ] 38 0,0 ool ] 37 0,0 ool ] 37 0,0 0,0

$_OVENSRY
WODOHOSPONARSKY
FCQDNIK, 8. 2.
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TESTOVANIE APLIKACIE FROGIS

Valorizacia zaplava 40 SPU, 5 tried

Equal width Natural breaks Quantiles
E VarAWht01- | Goal- Goal- VarBWht01-| Goal- Goal- VarCWht01-| Goal- Goal-
frors VarAWhtl |VarAWhtl |VarAWht01| VarB.Whtl |VarB.Whtl|VarBWht01| VarCWhtl |VarCWhtl|VarCWhtO1
MAD 0,73 1,90 1,70 0,83 2,30 1,80 0,93 2,30 1,90
MSE 1,08 4,50 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% 40,42% 175,00% | 133,33% 41,96% 175,00% | 130,00%
Equal Widht Natural Breaks Quantile
Indicators Classes|Count _ Min __ Max Max Min__ Max
DrainageD 1] 3 08 1]
2 8 11 17
3 8 13 14
4 8 15 16
8 16 27]
FloodRiskAreaRatio % 00 07|
5 07 3,0
6 50 164
1183 183
2 307 1000
ForestRatio 8 704 878
8 68 687
8 352 550
8 109 33,1
8 00 103
LakeCatchRatio 8 1000  100,0)
8 1000  100,0)
8 00 652
8 00 0,0)
8 00 00)
LakeRatio 1 72 7,2|
2 37 4,3
1 05 05|
2 00 03]
00 0,0)
8 894 928
8 928 933
8 934 94,
8 %3 952
8 953 o3
NonForestedRatio 3 00 201
8 23 29
8 294 33,0
8 350 43
8 455 709
OrchVegRatio 8 00 0,0)
8 00 10
8 10 2,1
8 23 35)
8 35 114
Riversiope 8 02 14
8 14 23]
8 24 39)
8 44 68
8 69 150
UrbanRatio 00 0,1]
3 10 29
8 33 57]
3 62 EE
2 11,3 15,3
SoilErodibility 10 02 0.2
4 02 0.2
02 0.2
2 02 03]

Global Water
", Partnership

Central and Eastern Europe

$_OVENSRY
WODOHOSPONARSKY
FCQDNIK, 8. 2.

HilteIrey ]
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TESTOVANIE APLIKACIE FROGIS

Valorizacia zaplava 80 SPU, 3 triedy

Equal width Natural breaks Quantiles
Errors VarAWht01- Goal- Goal- VarB.Wht01-| Goal- Goal- VarCWht01-| Goal- Goal-
VarAWht1 |VarAWhtl [VarAWhtO1 | VarBWhtl |VarB.Whtl|VarB.Wht01| VarCWhtl |VarCWht1|VarC.Wht01
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 Widht Natural Breaks Quantile
Indicators Classes|Count Min Max Count Min Max Count Min Max
DrainageD 1|l 67 0,3] 19l 25 0,3] 1B 27 0,3] 1,3
2|l 7| 21| 360 | 46| 12| 24F] 26| 1,3| 1,6
3fl 6l 38l s3fl ol 26| s3] 27| 16l 53
FloodRiskAreaRatio ool 135
00|
ForestRatio H 0
5.2 ] 48,5
0,0l 4,4
LakeCatchRatio 30
all 153761
000 14,2
LakeRatio 1] 335E] 335
09/ 2,8
0,5
MeanderRatio
NonForestedRatio
260 2300 41,2
7] a5
OrchVegRatio 27 0,0 0,5
26 o5/ 2,6
27| 2,70 ] 45,0
RiverSlope 03] 27 0,3/ 1,2]
20| 31l 26| 12| 3,5
1] 63l 1a9l] 27| 3,70 149
UrbanRatio 00| 25(B | 61 0,0/ 2,5
3,90 14| 39l 123
3 g sl 148 335
WetlandRatio 1f 2| 12| 1,5( 1] 15| 1,5( 1] 1,5] 1,5
2| | 2 02| 1,2| 2 02| L
Il 7s 0,0 o2l 77 0,0 ool 77 0,0 0,0
Global Water
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TESTOVANIE APLIKACIE FROGIS e ==

Valorizacia zaplava 80 SPU, 5 tried |  comsntion

Equal width Natural breaks Quantiles A
Errors VarAWht01-| Goal- Goal- VarB.Wht01-| Goal- Goal- VarCWht01-| Goal- Goal-
VarAWhtl |VarAWhtl |VarAWht01 | varB.whtl (VarB.whtl|VarB.Wht01| VarC.Whtl |VarC.whtl [varC.wht01
MAD 0,48 1,55 1,36 1,15 2,09 1,45 1,09 2,38 1,45
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 1,41 2,35 1,54 1,48 2,73 1,86
MAPE | 20,40% 116,67% | 110,61% 83,1% 166,7% 97,0% 45,40% 190,91% | 109,09%

Natural Breaks

Equal Widht
Min

Quantile

Indicators Classes|Count

DrainageD

FloodRiskAreaRatio

ForestRatio 6258 10 Kbcoramaes. eass 10 Kiomaners.
EW B NB R

LakeCatchRatio

variable weight
LakeRatio &f s

Ly A
MeanderRatio
NonForestedRatio
OrchVegRatio
RiverSlope
UrbanRatio
W s -

EW NB Q
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CENTRAL EUROPE s

POROVNANIE VYSLEDKOV
 Framwat

Development Fund

Equal width Natural breaks Quantiles
Errors VarAWht01-| Goal- Goal- VarB.Wht01-| Goal- Goal- VarCWht01-| Goal- Goal-
° VarAWhtl [VarAWhtl |VarAWhtO1| VarB.Whtl |VarB.Whtl|VarB.Wht01| VarC.Whtl |VarC.Wht1|VarC.Wht0O1
S P U 40 - 3 tr] edy 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
E VarA Whto1- Goal- Goal- VarB.Wht01-| Goal- Goal- VarCWht01-| Goal- Goal-
° frors VarAWhtl |VarAWhtl |VarAWht01 | VarB.Whtl (Var8.Whtl|VarB.Wht01| VarCWhtl |VarC.Whtl|VarC.Wht0o1
S P U 40 - 5 t r] ed 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- VarBWht01-| Goal- Goal- |varCWht01-| Goal- Goal-
° VarAWhtl |VarAWhtl |VarAWhtO1 | VarB.Whtl |VarB.Whtl|VarB.Wht01| VarC.Whtl |VarC.Whtl |VarC.Wht0O1
S P U 8 O - 3 t r] edy 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
Errors VarAWhtol-| Goal- Goal- VarB.whtol-[ Goal- Goal- VarC.whtol-| Goal- Goal-
° VarAWhtl (VarAWhtl (VarAWhtO1 [ VarB.Whtl |VarBWhtl|VarB.WhtO1| VarCWhtl |VarC.Whtl|VarC.Wht01
S P U 8 O - 5 t r'l ed MAD 0,48 1,55 1,36 1,15 2,09 1,45 1,09 2,36 1,45
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% | (89,1% ) | 166,7% | 97,0% 46,40% | 190,91% | 109,09%

Global Water
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Central and Eastern Europe
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ZAVER CENTRAL EUROPE
e

- vyuzitie valorizacie umoznuje zohladnenie prirodnych
podmienok v pociatocnom stadiu procesu planovania,

- nastroj je urceny na planovacie ucely,

- v stadiu navrhu je potrebna podrobna analyza miestnych
prirodnych pomerov,

- metoda sa moze pouzit’ v roznych regionoch, ale vyzaduje
sa individualny vyber ukazovatelov (indikatorov), indexov a
ich rozsahoy,

- kvalita vstupnych udajov ovplyvnuje kvalitu vysledkoy,

- moznost’ volby ukazovatelov a hranic planovacich jednotiek
SPU ma za nasledok flexibilitu planovacieho nastroja.
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ikl FroGIS v.0.9.7-debug
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INPUT VALORIZATION GOALS CORRELATION MATRIX FINAL REFORT

INDICATOR VALUES

SPACIAL PLANNING UNITS

GOALS AND INDICATORS

DATA INPUT

INDICATORS CORRELATION MATRIX
CONVERSION AND FINAL AGGREGATION METHOD

GOAL VAL ORIZATION RESULT
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DAKUJEM ZA POZORNOST e =

Name: Framework for improving water balance and nutrient mitigation by applying small
water retention measures
Project Acronym: FramWat

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

framwat®levis.sggw.pl, Tomasz Okruszko - Project Manager
< daleksic@rec.org, Danko Aleksic - Communication Manager
monika.supekova@svp.sk, Monika Supekova - Project Manager for Slovakia

D +421 911 522 044, Monika Supekova - Project Manager for Slovakia

f www.facebook.com/FramWat/

Partnership
WODOHOSPONARSKY Central and Eastern Eurape
FCDNIK, §. 2.
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