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Note: given the high level of interactions between the different deli verables, it was decided to merge
the D.T4.2.1 - D.T4.2. 3 deliverables into a single document to facilitate its understanding.
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1 Introduction

One among the main objective s of the TEACHERCE project is to develop an integrated and joint strategy
for improvement of existing water management practices (implementation of EU water legislati  on) taking
into consideration knowledge gained from previous projects . Strategy will be released for promoting and
stimulating adoption of TEACHERCE Toolbox (CGARRCE) for efficient decision making in water
management planning.

Byintegrated strategy, we mean a strategy that coversall the fields of action srelated to water management
in the context of climate change (horizontal integration) but also a strategy that is part of EU, national and
regional policies (vertical integration ).

By joint strategy, we mean a strategy built on the implementation experiences from all Pilot A reas (PA) of
the TEACHERCE projects and the results of the forum with local key stakeholders.

As a first step to build the above -mentioned strategy, the deliverable D.T4.1.2 present s a coherent vision
for involved Pilot Areas (local level), regions and/or countries for improvement of existing strategies
considering lessons learned from T3.2 and the T.4.1.1 of the TEACHER-CE project and recommendations
developed in cross-fertilized pr ojects. The main outcome was the definition of five main visions, which can
be also understood as general recommendations:

1 integrating assumptions of national/regional documents into the planning process;

1 mainstreaming the climate change effects into the planning process;

1 maximizing of cross-sectoral benefits;

1 privileging the implementation of natural -based solutions, implementing sustainable land use;
9 involving stakeholders.

On this basis, the presented deliverable aims to identify measures to be takento  better integrate CC -aspects
in water management and so to get a better implementation of WFD, FD, DWD, RBMP on the local level
using TEACHERCE Toolbox CCARRCE. This was done bypresenting case studies about already implemented
good practices or impleme ntation possibilities of the TEACHERCE Toolbox (CCGARRCE) and
recommendations (D.T4.2.1). Forums has then been organized in Pilot Areas to check the implementation,
or the applicability to implement the Toolbox and the recommendations described in the fa  ctsheets
(D.T4.2.2).

Finally, in the framework of the D.T4.2.3 future directions , challenges and potential opportunities for
further joint actions has been assessedon 3 levels: operational (further implementation of the Toolbox),
national and EU.

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 1



iterreg BN

CENTRAL EUROPE

European Union
European Regional
Development Fund

2 Howtointegrate CC -aspects in water management , how
to integrate developed toolbox and strategies : applied
methodology and work flow

2.1 The factsheet

A factsheet template has been defined to collect information in a structured way on the most relevant fields

of actions for each Pilot Area. It enables to illustrate already implemented good practices or implementation
possibilities of the TEACHERCE Toolbox (CCARRCE) as well as recommendations from the D.T4.1.2
deliverables. For these purposes, factsheets present information about:

i Pilot Area name;

91 Field of Action covered by the factsheet ;
1 Definition of the issue ;
1l

Existing important policy documents related to the field of action , their gaps and recommendations
for improvement;

1 Measures(implemented or implementable) ;
1 Potential synergies with other fields of action s.

The case studies presented in the fac tsheets cover all the fields of actions analyzed in the framework of the
TEACHERCE prdect (see Fig.1).

_ Slovenia |Germany |Poland Poland Italy Austria Austria Hungary |Czech Rep.
Pilot Area Vienna Waidhofen/
s Upies Water Ybbs Podyji
e D Kamienna [Nysa tuiycka Enza Drinking Drinking |Nagykunsagi| National
Field od action Water Water Park
Sources Sources

Fluvial flood risk management

Pluvial flood risk management

Groundwater management

Drinking water

supply management
Irrigation water

management
Water scarcity and drought

management

Management of water-dependent

®®O®BH®®®

ecosystems

Fig. 1 Repartition of factsheets among PA and fields of actions

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 2
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2.2 Stakeholder foru m organisation

Key stakeholders relevant to each PA were contacted at the beginning of the year 2022. A participatory
meeting, in particular cases of pandemic -based unavailability substituted by inte rview (further forum) was
organized in each PA were organized in the framework of the deliverable D.T4.2.2. The forums aim to check
the implementation, or the applicability to implement  the Toolbox and the recommendations described in
the factsheets. By key stakeholders, we mean the representant of organisation potentially in charge of the
implementation of the toolbox and the recommendations to improve existing policy documents. The agenda
of the meeting covered several points related to strategies and imp lementation:

> presentation of the of TEACHERCE Toolbox (CCARRCE)and discussion of its applicability and
ways to implement the toolbox;

> presentation of the factsheets (D.T.4. 2.1) related to the PA and discussion onhow to improve
policies at the local | evel,

> discussion to collect ideas on toolbox, methods recommendations for the next steps - new
tools/methods, and integration to broader policy context.

Additionally, list of key questions was presented. It helped in conducting the meetings in a coherentw  ay,
and gather information related to the strategy development and setting up following activities
(D.T.4.2.3). There were four major questions:

> Are the proposed recommendations for the identified planning documents/strategies
implementable?

> What key messages / recommendations could be applied for similar planning
documents/strategies?

> Do participants see additional needs for synergies in the development of planning
documents/strategies?

> How long should the time interval of the CC projection be and how the strategies should be
updated?

Beyond this general guideline each organizer of the forum was free to adapt its content to the profile of the
participants or the characteristics of the PA.

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 3
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2.2.1 Key stakeholders

List of relevant stakeholders of each PA, who atte nded the forum is provided in Table 1.

Table 1. List of key relevant stakeholders for each PA

PA Country | Key stakeholders relevant for PA Strategy for FOA Organizer
1 |[Kamni ¢g|SL Municipality of Kamnik : Drinking water supply PP1
Bistrica RB - Department of Spatial Planning management, Fluvial
- Department of Development and flood risk management
Investment
- Service for the implementation
of cohesion projects
- Department of Economic
Activities, Public Utilities and
Finances
- Civil Protection
2 | Upper DE By sector: water management, Climate sensitive urban PP3
Lusatia RB flood and heavy rain risk water
management, drought management/urban
management, water sensitive development
urban development and climate
change
By region: BadenW¢ r t t e mb
North-Rhine Westphalia, Saxony
3 | Kamienna PL - City Hall of Starachowice Management of water - PP4
RB - PGW Wody Polskied Water dependent ecosystems,
Supervision-in S| Pluvial flood
Kamienna
4 | Lusatian PL - Instytut Rozwoju Terytorialnego Water Scarcity and PP11
Neisse -PaS st wowe Gos podd Droughtrisk
Nadl et ni ct woPGWy m| (management), Fluvial
Wody Pol ski e Nad)|floodrisk management
Zgorzelcu
- PGW Wody Polskie RZGW
Wr ocgaw
-PGW Wody Pol ski g
Zlewni Zgorzelec
-WI OT Wrocgaw Del
Jeleniej G-rze
- Fundacja Natura Polska -
Fundacja Eko Region
5 | EnzaRB IT ADBPO Water Scarcity and PP5
IDECO Drogght manz_igement,
Fluvial flood risk
Arpae SIMC management
ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 4
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PA Country | Key stakeholders relevant for PA Strategy for FOA Organizer

Arpae - Climate Obseratory

Comune di Monchio delle Corti

6 | Vienna AU - BMLRT- Federal Ministry Drinking Water Supply | PP6, PP7
- Vienna Water, City of Vienna management (forgst
ecosystems, alpine
- Forest Department, City of pastures)
Vienna
7 | Waidhofen AU - BMLRT- Federal Ministry Drinking Water Supply | PP6, PP7
an der Ybbs Management (cc

- Vienna Water, City of Vienna .
y adaptability, ground

- Forest Department, City of water wells)
Vienna
8 |NagykuijHU - regional municipality Water  Scarcity and | PP9
RB Drought (management)

-M¥ S Z E (leadidg.regional
irrigational company )

9 |Podyj 2 |CZz - Department of Water Drinking-Water  Supply, | PP12
National Management and Environmental Fluvial flood risk
Park Modelling

- Global Change Research
Institute - Czech Academy of
Science

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 5
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3 The measures to be taken and re commendations to be
applied to better integrate CC aspects in water
management on the local level

31l mprovement of policy documents in Pil
Basin

The selected pi l BidtricaaRiver dasiK s located) ik the northern p art of Slovenia. The

Kamni dka Bistrica River is the | argest Slovenian torre
of the Kamnik Alps and flows through the town of Kamnik into the lowlands. It faces many issues regarding

water management in a broader sense. The main issues are presented in the following stories, separately

for two main fields of actions.

iiterreg
CENTRAL EUROPE

2 7A T
L._'a‘oq pri.Cerkljah Zgornyiuhing

Spitali¢

Komenda

\odice

( e Blagévica
Lukovica:psDomzalah <

dnik & 2
Prevoje:prSentvidu ale

Google Ear(‘th

Fig.2Pi | ot area Kamni gka Bistrica river

Pilot Area PA1 Kamni gka Bistrica River Basin

Field of Action Drinking water supply management

Definition of the issue The Kamni gka Bistrica is the |l argest
in the mountainous area Kamnik Alps with peaks over 2000 m high and flows
through the town of Kamnik to the lowland s . The KBigtninai Rivkrg
supplies the Iverje drinking water source, which is the main source of drinking
water in the area. The upper course
ecol ogi cal status. The chemicalerygood.t
More than half of the area is covered by forest and is under Natura2000
protection. Annual precipitation in
Slovenian average (about 1600 mm/year) but can vary considerably locally due

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 6
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to the altitude. Dro ughts occur frequently in the summer months, especially
during longer periods without rainfall. Droughts affect vegetation and crops,
but do not represent a problem for water supply. Although a large part of the
settlements is connected to a sewage system and a central WWTP, the water
in the lower parts of the catchment is occasionally polluted, especially during
the summer months when the main channel is almost dry and the water
temperature rises. The vulnerability of groundwater in the Slovenian pilotare a
is mainly determined by the activities in the surrounding mountains. Other
sources of water pollution are sewage overflows during flood events.

The main concern are the springs in
the Iverje drinking water source, which provides drinking water to
approximately 20,000 inhabitants of the Kamnik and Komenda municipalities.
It is the main source of drinking water for public water supply and is located
in the northern part of PA and had the largest drinking water protec tion zone
(DWPZ). The maximum allowable annual water withdrawal is 3 784 000 m3.
The pumping wells are |l ocated near
pumped water comes from the infiltration of the river water through the
gravely sandy banks. An alternative source of water for the main water supply
system is Pod Skalco, with a maximum allowable annual water withdrawal of
1 078 000 m3. Currently, only half of this is pumped in Iverje and quantity does
not present a problem.

The Iverje well field is in an alluvial plain near the river, so there is a strong
interaction between the surface and groundwater. The vulnerability of
groundwater in the Slovenian pilot area is threatened by pollution, caused
mainly by the activities in Velika and Mala Planina and in the surrounding
mountains. High sensitivity of aquatic systems to any pollution occurring in the
headwaters of the streams were identified. Analyses show a high proportion of
faecal and domestic sewage from huts, mountain lodges and other facilities on
the plateau which appear relatively quickly in smaller springs on the plateau
and in larger springs below.

Other sources of pollution are due to works in the riverbed (e.g., high turbidity
due to work in the riverbed).

policy documents (1),
Their gaps (2) and

Recommendations
improvement (3)

Existing important

for

(1) Decree on drinking water supply - Uredba o oskrbi s pitno vodo (Uradni
list RS, gt . 88/ 12)) . Drinking wate
Water sources for private (local) use and wat er sources managed by public
utilities and serving public water supply. The use of water sources is
determined by a water right that defines how much water may be used.

(2 On the territory of PA Kamnigka
rights for dr inking water sources for private use. These water sources do not
require drinking water protection zones and are not regularly tested for their
water quality.

3) The quality and quantity of water used from the water sources should
be controlled so that th ey are within the limits set by Water right.

(1) Slovenian Water Act-Zakon o vodah (Uradni @
ZZdrl-A, 41/04 6ZV0O1, 57/08, 57/12, 100/13, 40/14, 56/15 in 65/20))

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 7
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2) Within the PA Kamnigka Bistridfor
public drinking water supply, where Iverje is the most upper water source and
there are no alternative water sources. For this sources Drinking Water
Protection Zones are mandatory.

3) Rules for the definition of DWPZs should be updated at the natio nal
level (Rules on the criteria for the designation of a water protection zone -
Pravilnik o kriterijih za dolonhnitev
64/04, 5/06, 58/11 in 15/16)).

Q) The Nature Conservation Act (Official Gazette of the Repub lic of
Slovenia, nos. 96/04 Jofficial consolidated text, 61/06 6ZDru-1, 8/10 dZSKZ
B and 46/ 14; hereinafter referred t
nature conservation system with the aim to protect valuable natural features
and preserve biodiversity.

(2) The area is located within the Natura 2000 sites and is obliged to
protect special areas but for this area no supervision or regulation is organized.
High sensitivity of aquatic systems to any pollution occurring in the headwaters
of the strea ms were identified. The vulnerability of the groundwater on the
Slovenian pilot area is determined mainly by the activities that take place in
Velika and Mala Planina and the surrounding mountains.

3) An agreement to regulate the facilities and activities  on Velika, Mala
planina and the surrounding mountains is crucial for improving water
protection; this includes the regulation of proper wastewater treatment and
supervision of the protected area.

(1) Kamnik Municipality development plan
(2) Climate changes regarding fluvial flood risk are not covered

Plan should include measures and limitations regarding climate changes effects
regarding fluvial flood risk

(1) Slovenia 's long- term climate strategy until 2050
(2) Covers only climatic aspects regarding Drinking water supply
management/

(1) Strategy of spatial development of Slovenia 2050
(2) Fluvial flood risk management is not covered in a satisfactory amount

3) Broaden its scope

Measures

The Slovenian Water Act, especially the part on the drinking wate r protection
zonebds (DWPZ) in Slovenia, needs to

Drinking water production is relatively shallow and depends heavily on

riverbed works and the quality of t
and the use of the aquifer with karst fractures would be better (some studies

have already been carried out).

An agreement to regulate the facilities and activities on Velika, Mala planina
and the surrounding mountains is crucial for improving water protection; this
includes the r egulation of proper wastewater treatment.

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 8




J i o e ps el Try
HILCITEY
CENTRAL EUROPE ISR

European Union
European Regional
Development Fund

Potential synergies

In PA Kamni gka Bistrica, the managenr
or affected by most of the fields of actions. The biggest impact is seen by
Fluvial and Pluvial flood risk management . In order to effectively manage the
problems related to surface water and groundwater, cross -sectoral
cooperation between these three areas is required.

Pilot Area

PA1 Kamni gka Bistrica River Basin

Field of Action

Fluvial flood risk management

Definition of the issue

The Kamni gka Bistrica is the | argest
in the mountainous area Kamnik Alps with peaks over 2000 m high and flows
through the town of Kamnik into the lowlands. In the downstream, flat part of
PA,t he Kamni gka Bistrica River i s h
potential and for flood protection. This part of the catchment area is covered
with a dense network of artificial channels that is used to supply water for the
operation of water and sawmi lls. Today, they are mainly used to supply small
hydropower plants.

There are three main water bodi es i
Bistrica, Pgata, and Nevljica with t

All surface waters in PA have a nivo-pluvial regime with typically two peak
discharge periods, the first occurring in late autumn -early summer and the
second in autumn. The prevailing type of flooding is flash flooding.

According to official data, there are currently four (4) gauging stat ions (GS)
|l ocated on the PA. The Pgata and K
located on the most upper course of the river and therefore have limited
calibration and validation usability.

A major cause of frequent and catastrophic flooding is heavy r ainfall,
especially in late autumn. The main problem is flooding in urban areas and

areas of economic interest. General rainfall patterns are known for the PA and

surrounding areas, but can vary widely locally due to high elevation.

Existing important
policy documents (1),

Their gaps (2) and

Recommendations  for
improvement (3)

(1) National program for environmental protection (NPVO)

(2 Not always possible to satisfactory implement broader scale policy at
a municipal level. Lack of detailed approach target ed at local level

3) Needed better connection to existing municipality development plans
(1) Comprehensive national energy and climate plan of the Republic of
Slovenia (NEPN)

(2 Does not cover all basic issues from a fluvial risk management
perspective

(3) Broaden the scope of NEPN so it covers more relevant issues regarding

fluvial risk management

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 9
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(1) Strategy of spatial development of Slovenia 2050

(2) Fluvial flood risk management is not covered in a satisfactory amount
3) Broaden its scope

1) Slovenia 's long - term climate strategy until 2050

(2) Covers only climatic aspects regarding fluvial risk management

3) n/a

(1) Water management plan for the Adriatic region 2016 -2021

(2) The document is only conceptually made, hence no detailed measures
regarding fluvial risk are proposed

3) Document should introduce more profound measures proposals

(1) Kamnik Municipality development plan

(2) Climate changes regarding fluvial flood risk are not covered

3) Plan should include measures and limitations regarding climate

changes effects regarding fluvial flood risk

Measures

Detailed measures regarding fluvial flood risk are usually covered in detail in
design phase of project documentation. Policy documents include only general
recommendations/possibilities/li mitations regarding measures. Based on
experience and analyses so far, the
Bistrica PA are a combination of

I general technical river training
1 water detention

1 walls and dams for the protection of areas at high risk

Potential synergies

In PA Kamnigka Bistrica, fluvial fI
by most of the fields of actions. The biggest mutual impact is seen with
Drinking water supply management and Pluvial flood risk management. To
effectively cope with surface flow and groundwater related issues, cross -
sectoral joint between the three is needed.

q

ACT.T4.2 Strategy for integrated and participatory water and land use management considering climate change 10
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3.2 Improvement of policy documents in Pilot Area UPPER LUSATIA

The area of Upper Lusatia spans a huge part of Eastern Germany & it covers an area from the southern
borders of Brandenburg to the whole eastern part of Saxony almost to its federal capital Dresden (about

4500 km]). The spatial focus for the pilot action

REPUBLIK

TSCHECHISCHE
(c) oberlausitz-bilder.de REP U BLI K

Fig.3County of G°rlitz

The thematic focus in the pilot area was on the effects of rising temperatures and droughts as well as on
heavy rain. The increasing weather extremes affect water balance and water quality. Impacts of climate
change will be especially addressed in the blue hig hlighted fields of water management, see Fig. 4.
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¢ Groundwater protection and
groundwater use

& Drinking water supply

il Water for irrigation in agriculture

Navigability of water ways
Dam and reservoir management
[w Low water management

Hydropower generation

b Conservation of aquatic
ecosystems

Fig. 4 Thematic focus in the pilot area
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Pilot Area

PA2 Upper Lusatia River Basin

Field of Action

Climate sensitive urban water management/urban development

Definition of the issue

The main issue in the pilot area is the adapt ation to extreme events: the region
Upper Lusatia and within this the
increasing heavy rain events with urban flooding and damages andincreasing
drought that causes loss of vegetation and increasing heat islands in the urban
areas.

Thus, the main scope of the exemplary application of the TEACHER -CE tools in
the PA was on the adaptation of urban planning to the water -related impacts
of climate change in the region. Ex emplary local and regional effects of CC -
change were analysed, and vulnerability assessments were conducted,
adaptation strategies and adaptation measures were identified and all findings
were discussed with local and regi onal stakeholders. The adaptation effects
and synergies of different urban development scenarios in urban quarters were
evaluated for water management and urban heat islands.

As specifically focused example, urban development concepts for certain
exemplarily selected quarters in the city o f Zittau were analysed regarding CC -
impacts (especially flooding, heavy rain risk, droughts, and urban heat
islands). For this quarter , adaptation measures were developed and tested by
local microclimatic modelling. Especially the impacts of water sensitiv e urban
development measures, like green -blue retention areas, green roofs and green
facades, infiltration facilities and specific tree infiltrators etc. were analysed.

The overall objective was to identify the chances and the limits of cc  -change
adapted, water-sensitive urban development (sponge city).

Within the described context , one objective was, beside the CC-change
adaptation itself and the texting of the TEACHER -CE toolbox, to analyse the
existing policies for urban development regarding the objecti ve of integration

of CC-change aspects in urban development and water management in urban

areas as well as the integration and coordination of all relevant aspects.

policy documents (1),
Their gaps (2) and

Recommendations
improvement (3)

Existing important

for

(1) Spatial regional and local development policies and acts that regulate
the spatial planning policies

(2) All  spatial planning policy documents require to consider
environmental impacts of the plans on the environment and vice versa of the
environment (including impacts of climate change like flood risk or local
climatic conditions) on the healthy living conditions within the plan area. This
is a request of the planning acts.

The problem is in case of urban planning, that often no sufficientan d planning
oriented information on local climate change impacts are available. In the PA
the exemplary focus was on heat island effects and interdependencies
between urban heat and urban water resource management (rainwater
storage, local infiltration and evaporation). Without the detailed information
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and assessments in the individually adequate scale and level of detail of the
specific plans, no integration of these effects is possible in the urban planning
approach.

Existing administrative structure make s cooperation difficult; late
participation in the planning process cause a reduction of opportunities for
water -sensitive urban development.

3) The main improvement must come from the integration of different
disciplinary policies rather than from the on e policy. However, the planning
policies should have obligation for the integrative approach on urban planning
and urban water management from an early strategic planning phase on. In
detail planning policies should require obligatory

1 development of integr ated planning processes;

9 optimisation of administrative structures, clearly define decision -making
competencies

I agreements on interdisciplinary urban strategies
91 overall urban strategy for water -sensitive urban development

9 integration of decentralised rain water management into the planning
process at an early stage (concerns, among other things, the allocation of
land).

Measures

The federal spatial planning act and according urban planning policies should
get additions that rule the process of early integr ation of climate change
impacts and climate change adaptation in urban planning processes.

The regulations should specify that without proper climate change impact
assessments (climate proofing) no urban planning document is to be approved.

The climate change impact assessments (climate proofing procedures) as
obligatory and integral part of urban planning procedures should integrate
flood risk, heavy rain risk, drought risk and risks of urban heat for human health
and biodiversity.

Potential synergies

Synergies will tackle all activities in the implementation of the European Water
Framework Directive (River Basin Management Planning) and of the European
Floods Directive (Flood Risk Management Planning). The integration of RBMP
and FRMP in urban developmer strategies and urban planning is an essential
part of climate proofing. At the same time integration should lead to a
comprehensive climate proofing instead of separated approaches for FRM, RBM
and urban water management.
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3.3 Improvement of policy document s in Pilot Area Kamienna

Kamienna is the highland river located in central Poland. Its length is approximately 157 km and its
catchment is approximately 2020 km 2. Average flow in the river at the mouth is 8,4 m 3/s. The main land
use types in the catchments area are the agricultural (47%) and forest or seminatural areas (43%). The
Kamienna River catchment is inhabited by approximately 280 000 people. From the point of view of climate
change the most critical issues are pluvial and fluvial flood, bad ecologic al status of surface water and
agricultural drought
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Fig. 5 Location of the main issues in the Kamienna River catchment area in view of land use
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Higher water temperatures; Increased
evapotranspiration; Prolonged vegetation periods;
Increased dry periods, frequency and duration of
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water demand; Increase of transmission of invasive

water table
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Fig. 6 Relationship between CC indicators and theiimpact for the Kamienna River

catchment

Pilot Area

PA3 Kamienna River Basin

Field of Action

Management of water-dependent ecosystems

Definition of the issue

The Kamienna river catchment area contains catchments of 25 water bodies
(14 according to draf t 2nd update of polish RBMPs) mostly of natural character
and typology of carbonate highland stream. The area of surface waters is
approximately 1000 ha (including streams and rivers) with 2 reservoirs bigger
than 50 ha. Status of water bodies is mostly ba d. The most identified pressures
are diffuse pressures on trophic state (agricultural loses, atmospheric
deposition) and municipal point sources (WWTPSs). Pressures on chemical state
are originated mostly from low emissions zones (Benzopyrene, Fluoranthene) .

The climate changes in Kamienna River catchment may have an effect on flood
protection levels, high water levels due to elevated river levels, water quality

of streams (receiving waters), urban drainage, agricultural land and saill,
infiltration capacity, water quality, groundwater recharge and water table 9
increase, need for irrigation, available water for irrigation, soil water
conditions, water availability and quality of streams, reaching the objectives

of WFD.

Existing important
policy documents (1),

Their gaps (2) and

Environmental Protection Programs (local d municipal level)

1)

(2) Environmental Protection Programs will soon lose their validity or
already has been expired or the perspective for which they are binding is
ending. 2nd update of River Basin Management Plans introduces new
arrangements for assessing the condition of the water environment, pressures
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Recommendations
improvement (3)

for

and introduce new activities and measures that could be transferred to the
findings of new, updated p rograms.

3) The environmental protection programs should be updated with taking
into account new arrangements and River Basin Management Plans. The
strategy and framework for these updates may be initiated and introduced in

voivodeship level (see the gener al vision Ointegr
national/regional documents into the
Q) Local spatial development plans

(2) These documents do not take into account pro -environmental

development and do not designate places that could become buffer zones in
terms of water retention and nutrients. This problem may intensify with
climate change and the increased erosion process associated with it.

3) Local spatial development plans should take into account not only
functional and aesthetic con siderations, but also the potential impact on
reducing the pressures identified by water management plans or other analyses

(see t he gener al vision Ointegrat.i
documents into the planning prdatedeosrs-9
established to develop new buffering zones in wetlands and river valleys to

i mprove retention possibilities (s ¢

implementation of nature -based solutions, implementing sustainable land
used) .

() Local Low Emission Reduction Program

(2) These documents have similar timework as Environmental Protection
Programs, which mean that they have already expired or have become
obsolete. These documents are aiming to reduce low emission which is
significant source of pollution which are harming air and water environment
(f.e. benzopyrene).

3) Documents should be revised and level of implementation of their
objectives should be assessed. When needed, documents should be updated.
(1) Local wastewater management plans

(2) Information on the number of inhabitants not connected to the sewage
systems is not reliable.

3) Information on the number of inhabitants not connected to the sewage
system should be obtained to efficiently asses the need for development of
wastewater management systems.

Measures

1 Review documents at the national, regional and local level set to
implement catalogues of measures which are either obligatory or
voluntary. The catalogues of measures are focused on the whole area of
water management issues, however to correctly address the CC related
issues some of them are some of them are more effective than others.

1 Taking into account CC related issues the main measures which could be
implemented considering local authorites are related with
hydromorphology according to its wide synergies (see next chapter),
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wastewater management and retention, especially including small
retention and restoration of natural or seminatural wetlands.

T I'n current RBMP®&ds programme of mea
for Kamienna River catchment (excluding country -wide measures). These
measures are focused on: wastewater management, hydromorphology,
agricultural surface runoff and industry. The administrative units
responsible for its implementation during 2016 -2021 cyde were: local
administrative units, environmental inspection and water management
authorities.

T Draft 2nd updat e of RBMP®& s progr
measures for Kamienna River catchment. They are related with
wastewater management, hydromorpholo gy, agricultural surface runoff,
industry, protection areas and retention. These measures are planned to
counteract identified pressures. Their implementation is planned to take
place during 2022-2027 water cycle and there is predicted that these
measures are sufficient to reach and maintain good environmental status
of water bodies located on the area of tis catchment.

1 For the better implementation of measures there are tools available for
use in discussed Field of Action. For example, FRAMWAT tool is regponding
for lack of a non -commercial web -based platform to support the planning
process in a comprehensive manner and lack of GIS methodologies/tools
indicating potential needs and possibilities of development based on multi -
criteria analysis taking into a ccount environmental conditions. It is
possible to implement in Field of Action: "Management of water -dependent
ecosystemso, but al so for OFl uvi a
Scarcity and Drought risk (managem
using the landscape features to help solving environmental problems in
water bodies in a sustainable way.

i The TEACHERCE Tools can provide interface to follow up the up -to-date
of each document. For example, the set of Environmental Protection
Programmes and other documents such as Local Spatial Development Plans
could be implemented to the repository. The users could compare
compliance and time perspective of the documents between each
municipality or district. It might result in punctuality in updating
documents and intercalibration of measures. TEACHER-CE Tools could also
allow users to provide input to be implemented in each document in
updating process in pre-consultatuion phase of its develompent.

Potential synergies 1 The potential synergies between the Fie Id of Action: "Management of
water-dependent ecosystemsod and FoAs:
(management )é and OPluvial/Fluvial
from cumulative character of planned or implemented measures. For
example, measures activities consisting in renaturalisation of water bodies
results not only in improvement of ecological status but also in for example
improvement of natural retention. Restoration of wetlands and other
water dependent ecosystems also increases the retention capacity of
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natural areas and increases the availability of water resources at the
catchment scale.

T The phenomena of oOreversed synergy
planning and implementing actions in every Field of Action: i.e., some
technical acti ons aimed at counteracting the effects of drought or floods
may contribute to reducing the ability of aquatic ecosystems to achieve or
maintain good ecological status, therefore it is important that activities in
these field of action take into account env ironmental objectives. The
potential profit resulting from actions consisting in adaptation to climate
change in the area of drought and flood effects may be offset by losses in
another field of action. This "reverse synergy" may apply to any Field of
Action pai r, but o0 Ma rdeegemedretn to fe cwastyes
be the most vulnerable to it.

Pilot Area

PA3 Kamienna River Basin

Field of Action

Pluvial flood

Definition of the issue

The analysis of daily rainfall occurring in the last decade in Sta rachowice, a
city located in the central part of the Kamienna river catchment area (SPA3),
showed that heavy rains occurred there very often in the last decade.

High sums and rainfall intensities came from local storm cells, the formation
of which is stimu lated by the height of the terrain (highlands at the foot of the
mountains), and condensation nuclei related to emissions from residential,
industrial and communication areas. The maximum daily rainfall in the
analyzed period in Starachowice was 103 mm and occurred during a rainfall
lasting only two hours on 31 May 2016, which led to flooding of buildings and
key communication routes of the city.

High variation in the height of the terrain favours the occurrence of intense
local precipitation (not always re corded by meteorological stations). Large
slopes of the terrain generate rapid surface runoff from the slopes of the hills
through the built -up slopes and the bottom of the Kamienna river valley,
flooding the buildings and infrastructure.

The existing rain water sewage system in cities is not able to drain water from
extreme rainfall in a short time, because it was not designed for such large
flows, and in many places it is overloaded as a result of connecting new
buildings to developing urban areas. Locatin g some of the buildings in
depressions of the land and on local runoff routes increases material losses.

Existing important
policy documents (1),

Their gaps (2) and

(1) A key document in the aspect of spatial planning i s the Study of the
conditions and directions of spatial development of the city of Starachowice.

It is a strategic document whose task is to comprehensively (holistically)
describe and diagnose the current state of development, its conditions and to
define general future directions of development of individual parts of the city.
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Recommendations
improvement (3)

for

(2) The current study does not fully address CC issues and uses a limited
set of sustainable rainwater management measures.

3) Itis desirable to update and extend the analyses ¢ ontained in the Study
by carrying out an Ecophysiographic Study and additional thematic studies on
the functioning of the rainwater sewage system and the hydrographic network,
as well as increasing the emphasis on rainwater retention.

(1) Spatial development plans for the commune of Starachowice

(2) The climatic changes related to the risk of rainfall floods have not been
taken into account. Older plans do not require any rainwater retention within
the property boundaries.

3) The plans should include measures and limitations on the effects of
climate change in relation to the risk of rainfall floods, e.g. indicators of the
permissible degree of impermeability of the area, orders for retention of
surface run-off at the site of its origin.

Currently, the C ity of Starachowice is developing (1) the "City adaptation plan
to climate change”, which is an opportunity to (3) complete the analyses of
the characteristics of the predicted climate changes, identify areas of
sensitivity, indicate the necessary adaptati on measures and give them greater
priority.

Measures

Effective counteracting the above -mentioned negative phenomena requires
coordinated actions at all stages of city space planning and development,
including: 1) pre -planning analyses, 2) land use planning, 3) designing specific
solutions taking into account the conditions of a given place (terrain, surface,
type and location of pavement impermeable and built -up, soil properties), 4)
construction and maintenance. The issues of sustainable rainwater
management should be included in the development plans for new areas (so
far undeveloped), modernization of already developed areas and revitalization
of post-industrial areas.

Recommended planning path facilitating rational management of rainwater:

1. Carrying out analyses to identify particularly sensitive areas having a
significant impact on the hydrological functioning of the landscape;

2. Covering the above-mentioned protection of areas against buildings,
covering with impermeable surfaces or drainage and pre serving them as the
so-called green infrastructure.

3. Determination of the principles of development of the remaining areas,
which would allow the preservation of important hydrological functions of the
landscape, and preparation of detailed plans for thi s purpose;

4. Reserving space in the plan for retention solutions and infrastructure
enabling their water supply (pipes, ditches, open channels);

5. Water run -off route planning to maintain the desired water transport time
and flow control according to the amount of rainfall.

TEACHERCE tools useful for creating updates of planning documents as well
as for the implementation of their provisions:
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1. Climate change indicators as a source of data to describe the predicted CCs
in the prepared adaptation plan.

2. Catalog of measures and previous projects: especially Rainman and
Framwat, with numerous tools such as "identification of surface runoff paths",
ogreen roofs and green facadeso, 0
building in hazard zonesbo.

3. General recommendations of TEACHER's Join Strategy as a reference level
for the development of the CC Adaptation Plan, and in the case of policy
documents in the field of spatial planning, also specific recommendations of
this strategy

Potential synergies

1) with FOA Management of water-dependent ecosystems by improving the
quality of rainwater discharged into rivers,

2) with FOA Water scarcity and drought risk (management)" by retaining
rainwater, enhancing infiltration and supply of groundwater resources

3) with FoA Fluvial flood risk (management) by retaining rainwater in the
catchment area and relieving watercourses during heavy rains.
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3.4 Improvement of policy documents in Pilot Area Lusatian Neisse

The area of the Lusatian Neisseriver basin is 4 398,6 km?2. The area of Lusatian Neisseriver basin is located
in Central Europe, within the border of three countries: Poland (52,5% of the catchment territory), Germany
(33%) and the Czech Republic (14,5%).

The area of Lusatian Neisseriver basin is characterized by significant variability in terms of altitude, relief
and land use. The southern part of the catchment is located in a mountainous area i.e. Western Sudetes
and their foreland (a pp. 40% area of the catchment), while the northern part lies in lowlands i.e . Central
European Lowlands (gpp. 60% area of the catchment). Total hypsometric differentiation of the catchment
varies from 100 m a.s.l. in the north to over 1000 m a.s.l. in the south. Forests cover approx. 43.5% of the
Lusatian Neissecatchment area, an d the agricultural land covers approx. 45%, urban areas (approx. 5%). In
the catchment there are also large -scale anthropogenically transformed areas, i.e. large -area lignite pits.

Fig. 7 The pilot area of the Lusatian Neisse sier basin
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