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INTRODUCTION |

Ecoremediation(ERM) measures

Ecoremediation - use of ecological engineering, i.e. physiology and
morphology of plants, including soil cultivation and other interventions in the
area of reconstruction and protection (i.e. remediation) of the environment.
ERM measures — Constructional and non-constructional

Efficiency depends on topography, soil characteristics, climatic conditions,
land use and production practices.
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INTRODUCTION |

Ailm
Develop a set of proven effective measures and
determine the extent and location of their placement

In the river catchment area in order to improve and preserve
the ecological potential of the accumulation lakes.

Objective

Develop a tool to support decision-making in the selection
and placement of ERM measures into the space of the river-
catchment area to reduce the load on the accumulations.



of Slovenia
e Catchment area of 105.25 km?

(33.7 km? in Austria)

» Useful capacity of accumulation:

2.42 x 10° m3 (at level 220.9 m.a.s.l.).)

Land use
Arable:
Forest:
Grassland:

37.8%
36.7 %
12.1%

Avg. annual rainfall:
Avg. annual temperature.:

800 mm
11.2°C

e Environmental Agency (ARSO): Accumulation

does not reach good ecological state (WFD)
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'MATERIALS & METHODS e T

HASE
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Tool for optimal
Selection and

Allocation of the ERM { &= ) i)

< DESIGN A SET OF

measures (TSA)

e Support for decision-
making in selection and
placement

POSSIBLE MEASURES /

DEFIME CRITICAL
SOURCE AREAS

ANALYZE
CATCHMENT AREA
AND STREAMS

AND DESIGN
SCENARIOS

MEASURES
EVALUATION

ARE THEY
EFFECTIVE?

» A systematic approach that --
IS divided Iinto two phases:

SPATIAL PLANNING IN
ACCORDANCE WITH
LEGISLATION

N

1. professional basis

2. plan for placement and
setting up

DESIGN AND EXECUTE PUBLIC
IMPLEMENTATION PLAN COOPERATION
DRIECTIVE ol
ACCOMPLISHED
YES

2" PHASE

CS

PTIMAL POSITIONING OF COST EFFECTIVE

EASURES, EXECUTION OF MEASURES AND

IMPLEMENTATION OF MONITORING
PROGRAMME
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MATERIALS & METHODS |
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RESULTS  Analyse water body - Monitoring

Analysis of Ledava lake and Ledava River

River
LEDAVA
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RESULTS
Calibration and Validation of the SWAT model
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SWAT Soil & Water
Assessment Tool




(CSA)

Legenda
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CSAs account for 31.1% of
all arable fields, or 12.1%
of all land use.

The most erodible are:

« gley and pseudogley
soils;
CRITERIA
* theslope between 11 | for
and 24% allocation
« fields and fields with

drainage ditches 11



RESULTS

Defining objectives and criteria

OBJECTIVES:

e Improve ecological
potential and to

maintain a useful value

(WFD for HMWB)

* Reduce solil loss and
thus:

» reduce the inflow of
suspended solids or
to maintain a useful
volume

» to preserve fertile soll

CRITERIA:

* to reduce the
concentration of
suspended solids below
25 mg TSS/1*

 Reduce the loss of soil
where It exceeds 0.5
t/ha/year**

* Decree on the quality of waters for the life of freshwater fish
species (Ul. RS, §t. 46/2002)

** On the basis of literature, the area is strongly subjected to the
action of external forces, due to badly fished sediments there are
frequent avalanches and landslides. The European Center for
Soil Research estimates 1 t/ha/year as natural erosion.
(http://eusoils.jrc.ec.europa.eu)
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ERM measures to mitigate the transport of suspended solids fro
agricultural land and in the watercourses :

USDA* lists 164 measures for different types of load, of which approx. 22 for erosion;
e Agri-Envi-Climate measures (CAP RDP) —10 requirements to reduce erosion and

[ J
improve the soil structure;
« 3 RBMP measures to reduce erosion and improve the hydromorphology of
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RESULTS

The set of 13 measures

) 4

CRITERIA:

Designing scenarios §

characteristics of CSA
existing measures CAP RDP

(in implementation 3) »
high efficiency against load

adaptation to actual use,

SIEERCRIVES

Vegetation buffer strips
Conservation tillage

Contour farming

Terracing

Greening of arable land (Catch crop)

technology of cultivation....
capacity of the numerical
model

\ 4

0N OA WM

S1: Vegetation buffer on a slope of 0-11%

S2: Vegetation buffers on slope of 11-24%
S3: Vegetation buffer on slope of 0-11% and from 11 to 24%

S4: Conservation tillage

S5: Contour farming on slope between 11 and 24%
S6: Terraces on slopes between 11 and 24%
S7: Crop rotation without winter catch crop

S8: Crop rotation with winter catch crop




RESULTS Evaluation of mesures ;isegtss
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RESULTS

The most effective measures and critical
source areas (CSAs) are the basis for the
TSA Phase 2 allocation plan.

AMNALYSE

Exceeding TSS concentration,
WATER BODY

nutrients do not exceed limit values

)
)

1 PHASE

AMALYSE
CATCHMENT AREA
AND STREAMS

Sediment CSA cover 12% of total area.
Erosion is high on gley and p-gley
soils and fields on slope (11-24%)

-
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Future challenges:

Reduce TSS conc.
Erosion processes and TSS
inflow in to accumulation

5 measures selected,

designed into 8

More precisely to define the limit
values of the quality parameters for

After review selected 13
efficient measures for TSS
reduction

scenarios

}

water accumulations and soil loss
criteria;

Design a set of measures for different
types of loads;

Define CSA on aggregate agricultural
land use;

Using evolutionary algorithms to a
greater number of combinations of
measures;

Upgrade SWAT or other programmes
to assess measures to protect river
banks;

TSA tool design into a software tool
for easy use.

Best impact with
scenarios S2, S3, S6
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(CONCLUSONS |

« We have developed the TSA tool, which makes it possible to
optimize the selection and allocation of ERM measures in the
river catchment area for the restoration and protection of
accumulations.

* Based on the results of previous research, it is possible to collect
data on the effectiveness of ERM measures according to the type
of load and the characteristics of the area of concern.

 Criteria for ERM measures allocation into the space can be
determined in order to achieve their optimum efficiency and
distribution. On the basis of critical source areas (CSA) we
were able to set criteria and place measures where they are
most needed and effective.

e With the integration of the SWAT numerical model in the TSA tool, we
evaluated the impact of measures on reducing the inflow of
suspended solids into the Ledava Lake accumulation, the
maintenance of useful volume, the concentration of suspended solilds

and the soil loss. 17






Legenda
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Dotok sedimenta
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