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The goals of the Concept plans are to serve with information on variants of best location and
type of natural small water retention measures proposed with the aim to reach maximal cumulative
effect of measures. The Concept plans should be prepared for river basins using the Valorization tool
FroGlIS (0.T1.1) developed within WPT1 and should be further improved based on inputs gained during
the National trainings (0.T2.2) and consultations with experts and with local stakeholders involved in

measures realization or proposal.

Key features of the concept plan:

- set-up a general methodology;

- propose N(S)WRMs matched to landscape conditions, existing rural, agricultural, water
management (etc...) plans, development patterns and relevant EU legislations as well as
stakeholder preferences

- propose combinations of measures in SPUs relevant for static and dynamic tools on

effectiveness assessment application

Purposes of the concept plan are:

- to explain transparently the way how the analysis of information, data and context as well as
the evaluation of experts knowledge and stakeholders preferences led to the chosen design
principles;

- to show how the design and location of the selected N(S)WRMs respond to the opportunities
and constraints identified during the analyses;

- to explain and justify the way the N(S)WRMs are set out;

- to demonstrate a genuine response to context and not simply justify predetermined design

solutions.
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2. ELABORATION METHOD OF THE CONCEPT PLAN

The main steps of the concept plan elaboration are demonstrated in Fig. 1 below, while details

of the needed actions are discussed in the chapters below.

DATA AND INFORMATION
natural conditions, land use, infrastructure,
ownership, ystem services, exclusions,
extreme events, policies and plans

STAKEHOLDERS
local knowledge,
needs, preferences

VALORIZATION
(indicators and froGIS tool)
Location of NWRMs

N

A 4 ™

Expert variant & Local preferences variant

v

Selection of N(S)WRM for evaluation of effects

v

v

STATICTOOL
assessment of single variant and interrelation
of variants, evaluation of the effects

DYNAMIC TOOL
deling the impacts of selected NWRMs

(biophysical, ecosystem services)
(models: SWAT, HEC-RAS...)

" Choice of N(S)WRM and l e

< justification from =
All variants

Fig. 1 Main steps of the concept plan elaboration
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3. CHARACTERISTICS OF THE CATCHMENT

3.1. Natural conditions of the catchment

The Slana River Basin (RB) is one of the ten River Basins into which is the area of the Slovak
republic divided according so called Hydrological conditions of the Slovak Republic (SR). Nine of them
belong to Danube River Basin District (96% of the territory of the SR) and one of them belongs to
Vistula River basin District (4% of the territory of the SR). The River Basin Management Plans and
Flood Risk Management Plans are compiled and reported to the European Commission for these basic
management units. Slana RB is cover by mountains but by lowlands too. It is fan-shaped RB consisting
of many quite narrow sub-catchments with the orientation from south to west. These were the reasons

for selection of the Slana RB as suitable for the project purposes.

After starting the project and first discussions between project partners on the ways how to
develop quite consistent and compatible methods and particular tools applicable in all river basins
and suitable to test in the pilot catchments and to serve with comparable results, the consortia
proposed to focused with huge Slana River Basin (3 217 km2) on some smaller sub-catchment. Because
of these reason the Slovak team was looking for some catchment serving with the most of pressures
and their potential impacts to be a “representative sample” from Slana River Basin. These was
consulted with local water management authorities and with regional water management authority,
it was agreed that Slovakia will focus on sub-catchment of Blh River within Slana River Basin. Some

characteristics of the Blh River sub-catchment are shown on Fig. 2 and in the Tab. 1 too.
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Blh catchment in Slovakia
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Fig. 2 Map of morphology in the Blh sub-catchment
Tab. 1 Characteristic of Blh sub-catchment
Characteristic Unit Value
Character of catchment fan-shaped river network with surface
of plains to higher highlands dissection
Catchment size: km? 270.656
Average flow low/avg/high* m3/s 1.064 (avg)
Extreme flow low/high** m3/s Qmin = 0.001/Qmax = 69
Annual precipitation low/avg/high* mm 568/714/1019
Annual air temperature min/avg/max* °C 4/8/10
Agriculture area % 43.00
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
Major problems to achieve good ecological status Phytobenthos, Macrophytes, NH4, PO4,
Norganic

* From multiannual statistic 1961 - 2000
** From multiannual statistic 1931 - 2010
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Land use, infrastructure and protected areas

(including natural resources, protected areas, etc)

Pre-dominating land use types (Fig. 3) within the Blh sub-catchment are forestry (53,76%) and

agriculture (43,00%), urban areas are very limited (2,80%).

— G rver

Retanes

Ahcal sutacos
Agrcutursl aveas
Forest and serm natural areas

oo bodes

Blh catchment in Slovakia

Fig. 3 Map of landuse in the Blh sub-catchment

— e 2

In the Blh sub-catchment there are quite lot of existing flood protection measures and water

reservoir to manage water flows during dry periods, but also a lot of flood protection measures as e.

g. dry polders planned with the aim to mitigate flood impacts. The existing water management

infrastructure consist of water reservoir Teply Vrch (Tab. 2), existing regulations of water courses in

the Blh sub-catchment are mentioned in the Tab. 3 and existing pumping of inland waters (Tab. 4).

Tab. 2 Existing water reservoir in the Blh sub-catchment

Name

Water course

Usage

WR

Teply Vrch

Blh

flood protection, water retention, irrigation, fishery

Tab. 2 Existing regulations of water courses in the Blh sub-catchment

o Regulation of water course Flood protection dyke / flood protection line
Waer |dentification 8 left bank right bank
No. of water

course course start end Design start end start end
[rkm] [rkm] flow [rkm] [rkm] [rkm] [rkm]
0,00 9,15 Q100 0,00 20,485 0,00 20,318

Blh 4-31-03-24 9,15 17,41 Qioo

17,41 24,20 Q100
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Tab. 4 Existing pumping of inland waters

Identification No. Tvpe of canal system Pumping station
of water course yP Y Name [rkm]

Blh 4-31-03-24 inland waters canal PS Budikovany 25,50

Water course

In the Blh sub-catchment there are declared also nature protection areas. There of depending
on water were identified based on data in River Basin Management Plan Il (RBMP Il), management of
these areas officially reported to RBMP Il is also substantial part of Action Plans on wetlands
management. In the catchment there are also very small wetlands of local importance not officially
reported by national nature protection authority to the RBMP II, these are identified based on

communication with local nature protection authorities. The protected areas are shown in Fig. .

Legenda

river

mokrad’
CHVO
Ugv

0153 6 Kilometers
e

Fig. 4 Protected areas dependent on water

3.3. Ecosystem services

The basic for the concept of ecosystem services is a mutual interaction between nature and
human being. Humans by its activities directly or indirectly influences the environment and the quality

of its components - in the time and space too. The influence can be divided into short, medium and
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long term on local, regional and global scale. The concept of ecosystem services is based on complex

research of ecosystems, their functions and evaluation of benefits for the society.

Within the Blh sub-catchment there have been identified ecosystems which can potentially serve

with ecosystem services, these are shown in the Tab. 5.

Tab. 5 Ecosystems identified within Blh sub-catchment

C - Inland surface waters C1 - Surface standing waters
E - Grasslands and land dominated by
forbs, mosses or lichens

F - Heathland, scrub and tundra F2 - Arctic, alpine and subalpine scrub

G1 - Broadleaved deciduous woodland

G3 - Coniferous woodland

G4 - Mixed deciduous and coniferous

G - Woodland, forest and other wooded land woodland

G5 - Lines of trees, small anthropogenic
woodlands, recently felled woodland,
early-stage woodland and coppice

E2 - Mesic grasslands

| - Regularly or recently cultivated agricultural
horticultural and domestic habitats

J - Constructed, industrial and other artificial |J1 - Buildings of cities, towns and villages
habitats J2 - Low density buildings

I1 - Arable land and market gardens

In the Slovak republic there have been identified as relevant 18 ecosystem services divided into

3 groups of ecosystem services.

Based on the national web service of ecosystems types it was compiled map for the Blh sub-

catchment shown in the Fig. 5.

™~

S

4,
5

# \ 2N Legend

:] river basin boundary

C1 - Surface standing waters

E2 - Mesic grasslands

F2 - Arctic, alpine and subalpine scrub
G1 - Broadleaved deciduous woodland
G3 - Coniferous woodland

G4 - Mixed deciduous and coniferous woodland

G5 - Lines of trees, small anthropogenic woodlands, recently felled woodland,
early-stage woodland and coppice

11 - Arable land and market gardens
J1 - Buildings of cities, towns and villages

J2 - Low density buildings
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Fig. 5 Map of ecosystems in the Blh sub-catchment

For Slovakia there is defined (3) a common approach to express relative landscape capacity to
serve with each of ecosystem services based mainly on biophysical (environmental) data expressed in
the space. Result of landscape capacity evaluation is the relative scale 0 - 100, where is minimal and
100 is maximal suitability of landscape to serve with ecosystem services within whole territory of
Slovakia. This relative values can be classified into simple suitability scale as minimal/low - below

average - average - above average - high/very high.

Based on the evaluation of landscape capacity to serve with ecosystem services in Slovakia there
have been created landscape capacity maps according 3 main groups of ecosystem services. It means
that the map of landscape capacity to serve with provisioning ecosystem services (Fig. 6), the map of
landscape capacity to server with regulation and maintenance ecosystem services (Fig. 7) and the

map of landscape capacity to server with cultural ecosystem services (Fig. 8).
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Fig. 6 Map of landscape capacity to serve with provisioning ecosystem services
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Fig. 7 Map of landscape capacity to server with regulation and maintenance ecosystem services

Fig. 8 Map of landscape capacity to server with cultural ecosystem services

Page 12



miterreg &

Eurapean Union

CENTRAL EUROPE szt

There was produced also map of total landscape capacity to server with ecosystem services
(Fig. 9).

Fig. 9 Map of total landscape capacity to server with ecosystem services

Within 3 main groups of ecosystem services there have been identified 18 ecosystem services to

be provided by ecosystems within the Blh sub-catchment listed in the Tab. 6.
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Ecosystem services

Section Division Group Class Related ecosystems
Cultivated crops (SK code: P1) |cropland
Wild plants, algae and their forests and other wooded
Bi outputs (SK code: P5) land, grassland
iomass
Nutrition Wild animals and their outputs forests and other wooded
X land, grassland, rivers and
(SK code: P5)
lakes
Provisioning Ground water for drinking (SK
services Water code: P3) all
Fibres and other materials from
Bi plants, algae and animals for forests and other wooded
iomass : .
. direct use or processing (SK land
Materials code: P2)
Surface water for non-drinking
BT purposes (SK code: P4) il
. : - . [forests and other wooded
é;r)quallty regulation (SK code: land, grassland, rivers and
lakes
Atmospheric composition [Micro and regional climate JaTESE Ed other'wooded
: ; . - land, grassland, rivers and
and climate regulation regulation (SK code: R5) lakes
Global climate regulation by forests and other wooded
reduction of greenhouse gas land, grassland, rivers and
concentrations (SK code: R6) lakes
) Chemical condition of forests and other wooded
Maintenance of Water conditions . land, grassland, rivers and
physical, chemical, freshwaters (SK code: R2) lakes
Regulation & E;%lgﬁiigils . . Maintaining nursery populations |forests and other wooded
Maintenance Lifecycle maintenance,  |,ng habitats (SK code: R7) land, grassland
J habitat and gene pool —— 7
services ; Pollination and seed dispersal |forests and other wooded
protection
(SK code: R8) land, grassland
Pest control (SK code: R9) forests and other wooded
. land, grassland
Pest and disease control
. . forests and other wooded
Disease control (SK code: R9)
land, grassland
Soil formation and Weathering processes (SK code: s e other.wooded
is land, grassland, rivers and
composition R10)
lakes
Mass flows Mass stabilisation and control of |forests and other wooded
L erosion rates (SK code: R3) land, grassland
Mediation of flows f e Jod
Liquid flows Flood protection (SK code: R4) Orests anc other woode
land, grassland
. . .. Recreation and tourism -
Physical and rn[l)ésgacstli(a):;i SpECE., physical use of nature and all
intellectual landscape (SK code: C1)
interactions with -
; Intellectual and Natural and cultural heritage -
biota, ecosystems, . . o es
representational intellectual and scientific values|all
Cultural and landscape . .
services interactions (SK code: C3)

Spiritual, symbolic
and other
interactions with
biota, ecosystems,
and landscape

Spiritual and / or symbolic

Landscape character and
aesthetics - aesthetic values (SK
code: C2)

all

Tab. 6 Ecosystem services relevant for the Blh sub-catchment
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The land in the Blh sub-catchment is used for agricultural purposes too. Not well managed
agricultural practises in the river basin are causing slight deviations from reaching the good ecological
status of river water bodies due to the nitrates and phosphorus (urban waste water is a pressure too),
nutrient pollution is causing eutrophication in water bodies. Except organic and nutrient pollution,
further impacts on water body status are change of biotopes (phytobentos and macrophytes) due to
hydromorphological pressures. The southern part of the Slana river basin is assessed as vulnerable to

fluctuation of discharges potentially caused by climate change.

The Slana river basin and the Blh sub-catchment itself is quite often attached by flash floods
with a necessity to find solutions to protect municipalities and farms in the lowlands against floods
and during dry periods to help improve water amount in rivers with the aim to mitigate the impacts

of drought.

Extreme floods events which have occurred in the Blh sub-catchment and are registered in the
official national evidence (6, 7) are listed in table 7. There is mentioned source of flood and

consequences too if available in the national evidence.

Tab. 7 Extreme flood events and their consequences within Blh sub-catchment

Water Short description of

Municipality Year Short description of flood source -
course/stretch cionsequences

1974  [dlhotrvajlce vydatné zrazky

Blh 1995 |extrémne vydatne zrazky
1996 |vydatné zrazky, topenie snehu

inland waters 2010 [intenzivne zrazky zaplavenie intravilanu obce

Batka 2010 [intenzivne zrazky zaplave’nig 1'ntravi.lénu obce

svahovymi vodami
Blh 1983 [intenzivne zrazky
Budikovany 1995 |extrémne intenzivne zrazky
inland waters 2010 [intenzivne zrazky

1974  |dlhotrvajuce vydatné zrazky

1995 |extrémne intenzivne zrazky

Blh lavostranné vybrezenie vod z
koryta toku, zaplavena
polnohospodarska poda a
zahrady

2010 [intenzivne zrazky

vybrezenie vod z koryta toku,

Cerov 2010 [intenzivne zrazky saplavend oma pbda a zahrady

1995 [extrémne vydatné zrazky

Drazice Drazicky 2010 [intenzivne zrazky
1974  |dlhotrvajuce vydatné zrazky
Driencany Blh 1999 [intenzivne zrazky a topenie snehu
2009 |intenzivne zrazky
Dulovo Blh 1974 |dlhotrvajuce vydatne zrazky

1979 |ladova povoden
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Municipality Water Year Short description of flood source Sh0|:t description of
course/stretch cionsequences
2010 [intenzivne zrazky
Turiec 1974 |dlhotrvajuce vydatné zrazky
1999 |extrémne zrazky
Hrusovo Blh 2002 |inteznivne zrazky
2009 [inteznivne zrazky
StrieZzovsky 2002 [inteznivne zrazky
1974  |dlhotrvajuce vydatné zrazky
Ivanice Blh 1983 [intenzivne zrazky
1995 [extrémne vydatné zrazky
Lukovistia Papca 1999 [extrémne zrazky zdevastoyam’e koryta toku,
vytvorenie nanosov
Potok Blh 1974 filhotr\l/ajuce j/é’/datné zrazky
2010 [intenzivne zrazky
Papcansky 1995 |extrémne vydatné zrazky
poskodenie korytovej upravy
Padarovce Padarovsky 1999 |extrémne zrazky toku po celej dlzke intravilanu
obce
inland waters 2010 [inteznzivne zrazky [zjgizjl;veme polnohospodarskej
1974  [dlhotrvajlce vydatné zrazky
Blh 1995 |extrémne dlhotrvajlce zrazky
Radnovce 2010 [intenzivne zrazky
Radnovsky 2010 [intenzivne zrazky vyprezep e vod z koryta toku
v intravilane obce
1974 |dlhotrvajuce vydatné zrazky
Rakytnik Blh 1983 [intenzivne zrazky
2010 |extrémne vydatné zrazky
1974  [intenzivne zrazky, prietok 69 m3.s™
Blh 1979 [intenzivne zrazky, prietok 66,4 m3.s™
Rimavska Sed 1977 [intenzivne zrazky, prietok 62,7 m3.s’
1974  |dlhotrvajuce vydatné zrazky
Rimava 1976 [intenzivne zrazky
1977  |ladova povoden
Rovné Blh 1974  |dlhotrvajuce vydatné zrazky
Blh 1974  |dlhotrvajuce vydatné zrazky
Teply Vrch Ly , 2009 |intenzivne zrazky
Papcansky 2010 [intenzivne zrazky
1974  |dlhotrvajuce vydatné zrazky
Blh 1995 [extrémne vydatné zrazky
Tomac 2002 [intenzivne zrazky
omasovce — . . . —
Tomasovsky 1995 |extrémne vydatné zrazky
inland waters 2010 [intenzivne zrazky ;%[()jl;veme polnohospodarskej
1969 [ladova povoden
Blh 1974  |dlhotrvajuce vydatné zrazky
1995 [extrémne vydatné zrazky
i , - zaplavenie 10 rodinnych domov
Uzovské Panica|anicky 1999 lextremne zrazky a gol’nohospodérskej {)(“)dy
1999 [extrémne zrazky
Drazicky . ] N vybreienje vod z koryta ’toku,'
2010 [intenzivne zrazky zaplavenie polnohospodarskej
pody a komunikacii
Velky Blh Blh 1974  |dlhotrvajlce vydatné zrazky, prietok 53 m3.s™
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Municipality Water Year Short description of flood source Sh0|:t description of
course/stretch cionsequences
1976  lintenzivne zrazky, prietok 48 m3.s™
1979 |ladova povoden, prietok 420,8 m3.s' prehevame ochra,nne; hradze,
aj neohradzovaného Useku toku
zaplavenie polnohospodarskej
Bradnansky 1999 |extrémne zrazky pody, komunikacii, ohrozenie
rodinnych domov
1974  |dlhotrvajuce vydatné zrazky
Vieska nad Blh 1995  |extrémne dlhotrvajlce zrazky
Blhom 2005 [intenzivne zrazky
2010 [intenzivne zrazky
1974  |dlhotrvajuce vydatné zrazky
1999 lextrémne zrazky zhromai.denie'vngtornych vod,
7 4dor Blh ohrozenie ro<lj1nvnych domov
2005  [intenzivne zrazky vytvorenie natrze brehov
koryta toku
2010 [intenzivne zrazky zaplavenie intravilanu obce
1974 |dlhotrvajuce vydatné zrazky
1995 [extrémne vydatné zrazky
Blh vybrezenie vod z koryta toku,
Yip 2010 [intenzivne zrazky zahplavenie polnohospodarskej
pody
vybrezenie vod cez cestny
inland waters 2010 |intenzivne zrazky priepust na polnohospodarsku
podu

In the table 8 there are marked stretches of water courses in the Blh sub-catchment where the

flood situation occurred assessed according national definition of flood activity degrees within the
period 1997 - 2010.

Tab. 8 Extreme flood events and their consequences within Blh sub-catchment

Municipality Year, when lll. degree of flood acivity occured at least once
2 —
Water course | District 58 nlelglslslalalslaelslslzlg|e g
Name caleo|lo|oc|o|o|O|S|S|o|S|o|S|S|lo]l*
4 E - - - o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~
c
Blh Rimavska R1nv1avska 1968 x <« | x 13
Sobota Sec
Blh Rimavska g5 1,000 x| x |2
Sobota
Blh Rimavska oy ov 301 x| x |2
Sobota
Rimavska |[x..
Blh Sobota Ciz 691 x |1
Rimavska L
Blh Sobota Driencany 244] x| x| 2
Blh Rimavska Hrusovo 197 x |1
Sobota
Blh Rimavska Radnovce 761 x |1
Sobota
Blh Rimavska  pvne 140 x| x |2
Sobota
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Municipality Year, when Ill. degree of flood acivity occured at least once
2 -
Water course | District 58 nlelelslslalglzslelslslelsle]E
Name caleoe|o|oc|o|o|c|o|c|o|S|o|Sd|S|o]*
z -r:u - - - o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~
£
Blh Rimavska oo vren | 272 X x| x|3
Sobota
Blh Rimavska Tomasovce 203 X x |2
Sobota
Rimavska [Uzovska
Blh Sobota Panica 715 X x| x]3
Rimavska ,
Blh Sobota Velky Blh 1193 X x| x |3
Rimavska [Vieska nad
Blh Sobota Blhom 54 X x |2
Blh Rimavska 174 or 139 X x |2
Sobota
Rimavska |[s.
Blh Sobota Zip 233 X x| x]3
iy , Rimavska ,
Tomasovsky potok Sobota Batka 1000 X 1
iy , Rimavska [Rimavska
Tomasovsky potok Sobota Sobota 24 040 x |1
. Rimavska [Rimavska
Hnojnik Sobota Sobota 24 040 x |1

The year 2010 was extremely dry across whole Slovakia. It is obvious also from record, where the

highest degree of flood activity (lll. degree) was achieved more times a year in Blh sub-catchment in

April 2010, May 2010, in September 2010 the Il. degree of flood activity was reached again, see figures

below.

14.4.100:00

Rimavska Sec -
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Rimavska Se¢ - Blh, maj - jun 2010

— Rimavska Se¢ - Blh 1.SPA ——2.SPA ——3.5FA

Rimavska Seé - Blh, 9.9.-9.10.2010

—— Rimavska Se¢ - Blh 1.SPA ——2.SPA ——3.SPA

3.4.2. Droughts
Regarding the drought impacts and assessment, southern part of the Blh sub-catchment is
evaluated in more literature/conceptual documents (5) as vulnerable to drought impacts. According
RBMP Il the southern part of the Slana river basin is assessed as vulnerable to fluctuation of discharges
potentially caused by climate change in the frame of discharges decrease. The drought occurrence in

the 2013 and its evaluation showed very significant drought in the Blh sub-catchment.
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4. VALORISATION: A MULTI-CRITERIA ANALYSIS

OUTLINE OF THE DELIVERABLE ON VALORISATION: Presentation of the process and results of the valorisation method (FroGIS
tool) in the pilot catchment. Describe and present maps of selected indicators. Describe the verification process and

valorisation maps for individual goals.

4.1, The valorisation method and tool
The main aim of the valorisation method is to:

identifying the areas where the need of water retention exists, and
identification of potential locations for N(S)WRMs design.

For the easier application of developed valorisation method, the online tool FroGIS was
developed. The users are able to fill-in their own data or use global publicly available data, define
their spatial/management units, run calculations and to reach the result, which is calculated
valorization for each spatial/management unit. The valorization results are available in the table or

map format.

4.2. Results of the valorisation method

Present the results of the valorisation method

In the following chapter the basic principles and main results proceeded within application of

the developed Valorization method for the Blh sub-catchment are described.

4.2.1. Selected SPU

Firstly was the Blh sub-catchment divided into 26 SPUs, which correspond to natural hydrological
units and are the smallest hydrological management units defined within so called National
hydrological division. The testing of the developed GIS tool FroGIS showed that such division is
insufficient for proper functioning of FroGIS and it was necessary to subdivide the SPUs into more
detailed units. Based on DEM the natural hydrological units were subdivided into 40 more precise

units.

So after division into 40 SPUs, the smallest one (No. 16) is of area of 0,042 km? and the biggest

one is of area of 17.201 kmZ. The division of the Blh sub-catchment into SPUs is shown in the Fig. 10.
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Fig. 10 SPU of Blh sub-catchment

As the biggest problems in the Blh sub-catchment are caused by floods, the valorization

calculations were run for the floods goal.
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4.2.2. Selected indicators
For the analyses of floods goal there have been used 10 indicators. The list of indicators used is

shown in the Tab. 9 where also the relevance of indicators for particular goals is marked.

Tab. 9 List of selected indicators

Goal Goal |[stimulant
Indicator name Description Jednotky Topics waters |sediment| / Importance
drought|flood .
quality [transport

DrainageD Drainage Density km/km2 |Hydrography
FloodRiskAreaRatio Flood hazard zone area ratio % Hydrology
ForestRatio Forested area to SPU area ratio % Landuse

Lakes and reservoirs area to SPU
LakeRatio area ratio % Hydrography

Lake catchment area to SPU area
LakeCatchRatio ratio % Hydrography
MeanderRatio MeanderRatio % Hydrography

Non forested area with a slope
NonForestedRatio above 5% to SPU area ratio % Ecology

Orchards & vegetable farming area
OrchVegRatio to SPU area ratio % Landuse
RiverSlope Slope of river ° Topography
UrbanRatio Urban area to SPU area ratio % Landuse
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4.3. Results of the valorization
Final valorisation maps with identification of varying degree of development needs for small retention in river basin.
Show the variants of valorisation result for different purposes, the aggregation methods and results.

The resulting valorization maps for Blh sub-catchment were produced through FroGIS tool. In the
figure 11 are shown final valorization maps produced for the user defined goal Floods. The most
acceptable valorization results were calculated for Egual Width method and 5 classes by using

constant weight equal to 1 for each indicator (this means that all indicators have the same relative
importance).

constant weight
cd

-
Eouat Wit 1

19,8000

| £23,800000
B <27, 40000
. <31 20000
- <35 000000

0255 10 Kicmeters
[ ]

0255 10Kibmeters
[~

EW

0255  10Kiomatars 0255  10Kmmeters
B ]

0255  10Kibmatars
e

Fig. 11 Final valorization maps for the goal Floods
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Only SPUs with classification into class 4 or 5 are further taken into account, as the need of water
retention is highest there. The SPUs with classes 4 or 5 are listed in the table 10, so in total there is
necessity to propose relevant measures somewhere in the Blh sub-catchment and to solve the problem
of water retention need in 11 SPUs.

Tab. 10 SPUs with valorization classes 4 and 5 within Blh sub-catchment

SPU valorization class
1 4
7
9
11
13
15
16
17
20
36
38

AN AN o DNDNDN

More details on valorization calculations for Blh sub-catchment and its results are available in

the report “D.T1.3.1Report from pilot action - testing the prototype of the FroGIS tool in the river
basin, Testing in the Blh pilot catchment” (1).
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Within the project it is necessary to propose few variants of combinations of natural small water
retention measures which can contribute to the reaching of goals and needs analysed for pilot

catchment within the valorization process.
There are two types of variants that will be elaborated in the frame of the concept plan:
- Expert variant,
- Local preferences variant.

The measures are proposed based on the Catalogue of measures developed within the project
which comes out from the results of previous EU project www.nwrm.eu. Measures are divided into
five groups of sectors or areas where their impact is obvious or which are defining the type of

measures. These are as follows:
- agriculture
- forestry
- drainage areas
- hydromorphology

- hydrotechnical structures

Basic spatial data used:

- water management structures

- water courses and water reservoirs, lakes

- SPU (40 SPUs)

- municipalities

- Land Parcel Identification System (LPIS) for Blh sub-catchment
- protected areas

- digital elevation model

- watermanagement map, scale 1:50000 (VHM50)

- Drought map 1 - ratio of minimum and average discharge [%],

- Drought map 2 - map of drought occurrence 2013

Analyses provided:

- chemical status of water bodies (lakes, rivers)

- ecological status or ecological potential of water bodies (lakes, rivers)
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- arable land from national evidence LPIS (slope from 7° wuntill 12° - arable land prone to

erosion, DEM)

- arable land - hydromeliorations (arable land from national evidence LPIS, hydromeliorations
identified based in national watermanagment map VHM50)

- flood hazard Qqo,

- land ownership by state and municipalities according ownership ratio [%],

- Dem analyses - depression Z limit = 1 m (based on DEM analyses - depression of depth at least
1 m, and depresion of area at least 1 ha)

- topographic wet index - TWI (DEM analyses - water most amount flowing through area with
least slope)

- slope of the water course

- slope of the hills

- maximum retention of soil up to 1m

The expert variant was proposed based on measures already mentioned in the strategic
documents as River Basin Management Plan of Slovakia 2015 - 2021 and Flood Risk Management Plan
of Slana River Basin 2015 - 2021. Further based on consultations with State Nature Conservancy as
authority for management of protected areas and its 2 local branches Muranska Planina and Cerova
vrchovina, and on experiences of local Water Management Authority, branch Rimavska Sobota. Spatial
extent and localization of some measures was identified through GIS analyses done over the available

spatial data.

There was proposed and selected 8 types of measures as relevant for the expert variant. They

are listed and explained in the text below:

A04 - Strip cropping along contours (Fig. 12)

As suitable were defined areas of arable land with average slope within interval 7° do 12°. The
relevant areas were delineated based on GIS analyses over the shape file of arable land from National
evidence LPIS (Land Parcel Identification System) and DEM elevation model. The DEM raster was
analysed according the slope and there of the Slope DEM raster was created (in degrees). Zonal
statistics was used to determine average slope for each parcel of arable land. The slope values have

been divided into 4 categories of land potentially endangered by water erosion (Tab. 11).
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Tab. 11 Categories of water erosion danger based on slope determination

Category Slope Erozion intensity
1 0-3° no erosion
2 3-7° medium erosion
3 7-12° high erosion
4 over 12° extrem erosion

The shape file of areas with category of water erosion danger 3 (7° - 12°) was chosen as relevant
for proposal of measures, measures against erosion are proposed. Areas of arable land with category

of water erosion danger 4 (over 12°) do not occur in the Blh sub-catchment.

Fig. 12 Strip cropping along contours

DO1 - Regulated outflow from drainage systems (Fig. 13)

As suitable have been proposed areas where existing hydromeliorations are located and are
proposed for reconstructions/intensification. Data was selected based on Flood Risk Management Plan
Slana and are collected from spatial plans. At such areas the measures to regulate outflow from

drainage systems are proposed.
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Fig. 13 Regulated outflow from drainage systems

NO2 - Wetland restoration and management (Fig. 14)

As suitable have been proposed areas where existing wetlands of local importance are located.

Data was selected based on consultations with State Nature Protection Authority and its local

branches Cerova vrchovina a Muranska planina. At such areas the management measures to restore

existing wetlands are proposed.
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Fig. 14 Wetland restoration and management

NO3 - Floodplain restoration and management (Fig. 15)

As suitable have been proposed natural areas suitable for natural or artificial transformation of
flood waves. Data was selected based on Flood Risk Management Plan Slana and are collected from

spatial plans. At such areas the management measures are proposed.
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Fig. 15 Floodplain restoration and management

T1 - Polders, dry flood protection reservoirs, sediment trapping dams (Fig. 4)

As suitable have been proposed areas where dry polders are planned, these are profiles suitable
from geomorphological and hydrological point of view. Data was selected based on proposals of

regional Water Management Authority, branch Banska Bystrica.
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Fig. 4  Polders, dry flood protection reservoirs, sediment trapping dams

D03 - Active water management on a drainage system (river valleys)

Tx - Removal of sediments and / or bank vegetation

Ty - Adjustment of watercourse

As last there are also technical measures proposed to be kept, which does not belong to natural
small water retention measures but their effect is necessary to keep. As suitable have been proposed
areas where existing pumping of inland waters are located, removal of sediments and/or bank
vegetation at water courses is planned and adjustment of water courses are planned (Fig. 5). Data
was selected based on Flood Risk Management Plan Slana. At such areas the management and
adjustment measures are proposed, as they are evaluated by experts as necessary technical measures

to be kept.
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Fig. 5  Expert variant - lines

All types of proposed measures for the SPUs classified into valorization classess 4 or 5 are
summarized in the table 12.

Tab. 12 SPUs with proposed types of measures within Blh sub-catchment

SPU valorization class measures
1 4 A04, NO2, T1
7 4 D01, Tx, Ty
9 4 A04, DO1, Tx, Ty
11 4 A04, DO1, NO3, Tx, Ty
13 5 D01, Tx
15 4 A04, DO1
16 5 D01, Tx
17 5 -
20 4 A04
36 5 A04, Tx
38 4 D01, NO3, Tx, Ty

From these types of potential measures different combinations should be designed which will be

further tested through Static method on effectiveness assessment and/or through Dynamic modelling.
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5.2. The local preferences variant

The local preferences variant was proposed based on communication with different types of local

stakeholders. For that purpose the web-application (Fig. 18) was developed using all the input data

mentioned above.

Fig. 6 Web application developed for Local preferences variant design
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From types of potential measures which will be proposed by local stakeholders, different

combinations should be designed which will be further tested through Static method on effectiveness

assessment and/or through Dynamic modelling.

5.3.

Selection of N(S)WRM for evaluation of effects

Choosing the variants for further analysis using the results of Expert and Local preferences examinations.

Choosing the best version we should estimate the expected effects of measures combinations in each SPU’s for certain goal.

For the estimation we can use “LookUpTable of Biophysicimpact-NWRM-Effectiveness” table and other expert knowledge.

(Review of the existing parameters for evaluation of effectiveness of N(S)WRM, Anex 1)

The rating of estimated effects of measure combination for each SPU’s is done based on expert

knowledge.
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6. MEASURES TESTING

6.1. Measures for Static method testing

Show the list of measures, that can only be assessed using static method in river basin.

In the following text there are described final combinations of measures for each SPU selected

for further testing through application of Static method to assess effectiveness of measures.

6.2. Measures for Dynamic method testing

Show the list of measures, that can only be assessed using dynamic method in river basin.
In the following text there are described final combinations of measures for each SPU selected

for further testing through application of Dynamic method to assess effectiveness of measures.

6.3. Measures for Static and Dynamic method testing

Show the list of measures, that can be assessed both by static and dynamic model.
In the following text there are described final combinations of measures for each SPU selected
for further testing through application of both, Static and Dynamic method to assess effectiveness of

measures.

7. FINAL CONCEPT FOR THE BLH PILOT SUB-CATCHMENT

Povide a map (places) with list of measures as the final result that will be further assessed in the action plan. This will be

the output of the concept plan and input to modelling process.

In the following text there is described the final concept plan resulting from the testing of the
different measure combinations described in the chapter 6.

This final concept plan will be recommended for realization or at least consideration to be
realized within next update of strategic documents and will be discussed further within National and

Regional policy dialogues to be organized during the next period.
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