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1. Purpose and scope of testing

The purpose of testing was:
A to apply FroGIS in the Polish pilot catchment called Kamienna.

A to develop valorisation maps for existing flood, drought and water quality issues in the pilot
catchment.

A totestthe sensitivity of the analysis to subjective choices, in order to provide suggestions for
the future application of the valorisation tool. The investigated subjective choices were: the
choice of SPUs used in the analysis, the choice of indicator classificatio n methods, the choice of
weights used for the final aggregation.

A to validate the obtained map with expert opinions.

2. Characteristics of the catchment

Kamienna catchment was chosen as a pilot catchment because it has a bad ecological status and all

of its problems (i .e. flooding, drought, water quality) occur within its area. It is located in the area

of the Polish Upland (according to Konracki, physico -geographical division) in the water region of

Central Vistula. Kamienna River is a left -bank tributary of the Vistula, it is 156 km long and flows

from west to east. The catchment is covered mostly by arable land (54%), forests (30%) and has a

large share of urban areas, located close to the main river channel. There is a large number of

smal |, artificial reservoirs in its area and two
location (lowland / piedmont) and land use, it is characterized by high flow dynam ics which creates

large needs and possibilities of water retention. Details are shown on the map in  Fig. 1 and table

Tab. 1.
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Fig. 1 Map of landuse in the Kamienna catchment

Tab. 1 Characteristic of Kamienna catchment

Characterisic

Character of catchment
Catchment size:

Average flow low/avg/high*
Extreme flow low/high*

Annual precipitation low/avg/high*
Annual air temperature min/avg/max*
Agriculture area

Urban area

Forest area

Open Water area

Flooded area (1/100 years)
Artificial drainage area

Ecological status no good/bad

Major problems to achieve good ecological status

km2
m3/s
m3/s
mm
uc
%

%

%

%
km2
km2

water body

Lowland/piedmont
2020
2.9/8.3/40
0.07/113
420/640/920
03.06.2012
54.2

15.6

29.6
0.6

55.6

59.2

2/11

Phitoplancton, Phytobenthos,
Macrophytes, BOD5,P0O4,
Norganic
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3. Issues identified in the catchment

Recognition of problems present in the catchment was the first stage of data preparation for the
development of a valorisation map. It allows the FroGIS application user to determine the main goal
of the analysis, how many valorisation maps should be developed and then decide what planning
units can be chosen. Additionally, this recognition will allow to gather data necessary for the
process of selecting weights and interpreting the results of analysis. The process of problem
identification can be carried out on a review of publicly available documents and discussions with
the main stakehold ers.

3.1. Review of existing assessments of floods/drought/water quality

The flood risk analysis was based on flood risk maps developed in the ISOK project in 2013 and
available on the http://mapy.isok.gov.pl/imap  portal. The flooding extend is presented therefor
the probability of occurrence once every 10, 100 and 500 years. As shown in Fig. 2, floods occur
practically along the entire length of the Kamienna River, omitting its source section. The greatest
threat concerns agricultural lands located in the lower part of the basin, especially at its outlet to
the Vistula river. The urb@nanrachseswiScardiysd zR@ot Kawi en
are slightly threatened. Problems with poor water quality were diagnosed according to reports of
the Voivodship Inspectorate for Environmental Protection in Kielce conducted in 2010 -2017. That
assessment identifies the mouth section of the Kamienna river and its upper tributary Kamionka as
reaches with bad water status. The main cause of its poor condition are biological indicators such as
phytobenthos and phytoplankton, and a problem with macrophytes only in the lo wer river reach.
Problems concerning priority substances (i.e. Benzo (a) pyrene, Benzo (b) fluoranthene, Bezo (g, h,
i) perylene) occur in the central part of the Kaminna catchment below the town of Starachowice
and in the mouth s ec ted ghysicoochemifanindicdtorsr(iye. BODS)wezeefalind

only Brody Il glycki e reservoir and in the | ower S e
Twi 6tokrzyski, in which a problem with general al kal i

The status assessment does not include 14 Waer Bodies, which consist about 30% of the Kamienna
catchment area. I n particul ar, there is no assessmet
catchments which areas are used in 90% for agriculture and do not include nature protection areas.

Therefore, in July 2018, one-time monitoring was carried out, which showed elevated nutrient

concentrations in a number of tributaries. However, during this period there was a climatic,

agricultural and hydrological drought which can make the samples unrepresentat ive. Despite the

fact that in the current assessment of water status, the maximum values and samples collected

during extreme phenomena are rejected, it can be noticed after statistical analysis of all

measurements (Fig. 3), that acceptable limit of good status for PO4, Organic Nitrogen is often

exceeded and slightly less for Total P and BOD5. In order to determine the duration of exceedances

occurrence monthly statistics of selected agricultural catchments are presented in  Fig. 4 (Kamionka,

Szewni anka, Pokrzywi anka and Teedatice ioauwas)in thel summerh o ws t h
months and this applies to compounds (PO4, Total P and Organic N), which get into the waters as a

result of surface runoff. Exceedances of good status are caused by point discharges from large

towns along the Kamienna riversect i on bel ow Skarlysko Kamienna and St
very negative impact on the Brody | glyckie Reservoir
with cyanobacteria blooms occur.

Problems connected to droughts were analysed on the basis of the Drought Impact Mitigation Plan
(DIMP), which contains an assessment Fig. 5) of four types of drought (climatic, agricultural,
hydrological, hydrog eological). It concludes that the greatest problems are caused by agricultural

5
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drought in the north -eastern part of the Wolanka catchment, then in the lower and middle sections
of the Kamienna river and all sub -catchments with an agricultural land use. The climatic drought
extent is equally large and its concentrated in the middle of the catchment. A very small threat is
visible in case of hydrological and hydrogeological drought. In order to confirm the results of that
valorisation, a map was drawn up ( Fig. 6) with the number of farmers crop damage compensation
applications in 2018. The comparison of these maps shows that the acute problem of agricultura |
drought was confirmed in the south -eastern part of the basin.
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Fig. 2 Water body status and flooding extent
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Fig. 5 Map of areas threatened by different types of drought included in the Drought Management
Plan approved in 2016
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Fig. 6 Number of farmers crop damage c ompensati on applications in 2018 (

Agricultural Chamber http://www.sir _-kielce.pl access date 1.08.2018)
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3.2. Review of existing and planned measures

The task of the next analysis is to determine the existing and planned stakeholder activity in the
scope of N(S)WRM. This will allow identifying areas with high water retention potential, which will

be used to identify weighting factors for indicators. The existing activities were identified using
Geomelio and Polish Waters databases as well as materials summarized in Tab. 2. Among them,
about 400 ponds were identified, eight medium -sized water rete ntion reservoirs, including two fish
ponds, seven weirs and several damming systems on ditches.

Planned activities were identified on the basis of the materials listed in Tab. 2. Map in Fig. 7
includes only 12 water retention reservoirs proposed for construction or modernization and 3 dry
retention reservoirs. Other activities concerning, for example, on drought didn & hhave a precise
location, but only the conditions under which they should be applied.

Tab. 2 Action plans used for identification of existing and planned N(S)WRM

Water quality Water and environmental program of the country, 2016
Flood Flood Risk Management Plan (FRMP) for the central Vistula,2016
Drought Drought Impact Mitigation Plan (DIMP) for the central Vistula, 2016

River Basin Management Plan for Vistula (RBMP), 2016

River Maintenance Plan for area of Regional Water Management Authority in
Warsaw, 2016
Small retention program, 2006

General
Action plans separately for lowlands and mountains - Increasing retention

possibilities and counteracting drought and floods in forest ecosystems, 2007 -2015
Rural Development Program, 2014-2020

Operational Program Infrastructure and Environment, 2014 -2020;

10
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Planned SWRM
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Fig. 7 Existing and planned SWRMfor flood mitigation (RES meas reservoir)

3.3. Results of consultations and terrain recognition

The meeting took place on July 10, 2018 from 11lam un’
on the waterfront o feservolr.eThe Bb pattigipantsgincladeck 9 WULS-SGGW
representatives and the remaining number consisted representatives of the Regional Water
Management Authority in Warsaw (RWMA) as well as local Town Councils, Forest District
Administration, Chamber of A griculture, Catchment Management and Water Supervision Bodies.

The aim of the meeting was to present the method and results of spatial valorisation of the needs
and possibilities of water retention in the Kamienna basin and discussion of its results. In ad dition,
there were workshops on planning activities in the field of small retention.

Conclusions

G According to the majority of participants, the initial valorisation of the region is needed

G From the perspective of the region (southern and central Europe) t here should be a coherent
message to managers of structural programs regarding matters related to water management.

G At present, the voice of experts is missing.
G Secondly, discussions between specialists from various fields are important.

The terrain rec ognition was carried out on the 9 and 11 July 2018 by project employees and invited
experts. Work was conducted by four groups and included preparation of a photo documentation,
water quality and streamflow measurements, water sampling, interviewing and po lling selected
sewage treatment plants. Results of those consultations and field recognition are available in  Fig. 8.

11
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Fig. 8 Results of consultations and terrain recognition
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Legend for the proposed actions:
Regulated outflow from drainage
systems

Regulated outflow from drainage
systems

Dike removal

Construction of a new reservoir
Reconstruction of historical factory
system driven by water ( Staszic
channel and reservoir)
Reconstruction of Lublianka reservoir
Reconstruction of Piachy reservoir
Using the natural process of river bed
infiltration (Wolanka)

Increasing in-channel flood retention

. Increasing water retention in oxbow

lakes (Floodplain restoration and
management)

Reconstruction of the Pastewnic bank -
side reservoir

Construction of new reservoir in
tmiel - w

Construction of a dry reservoir on
Lublianka river

Conversion of arable land to meadows
and pastures


























































































