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1 Summary

1.1 Motive behind a Transboundary Flood Risk Management Plan for the
Weil3e Elster River

The development of the Flood Risk Management Plans (FRMP) was based
on the European Flood Risk Management Directive (FRMD), which is fun-
damentally analogous to the three levels established by the European
Water Framework Directive (WFD):

e International river basin districts (Level A of the WFD), i.e. the
International Commission for the Protection of the Elbe River
(ICPER) responsible for the Elbe Catchment,

e National sections of the international river basin districts (Level
B of the WFD), i.e. the River Basin Community of Elbe (RBC El-
be) responsible for the part of the Elbe Catchment in Germany,

e Regional sub-catchments (Level C of the WFD) under the juris-
diction of the respective states.

The basis for the transboundary collaboration among the involved coun-
tries in the EU-INTERREG-Project was formed on the level of the interna-
tional river basin districts. The FRMP for the WeiBe Elster was initiated as
a pilot project based on Level C activities, through the collaboration of the
three involved states - Saxony, Saxony-Anhalt, and Thuringia. A consid-
erable coordination among these three states took place, taking into con-
sideration the state-specific database and legal requirements. As a start,
a regional FRMP referring to the parts of the WeiBe Elster that lie in the
respective states was established. The individual plans were prepared by
DHI-WASY (2011) for the Free State of Saxony, PGSL (2012b) for the
State of Saxony-Anhalt, and FUGRO-HGN (2011b) for the Free State of
Thuringia. The master FRMP for the overall catchment area in the WeiBe
Elster was created by consolidating the aforementioned three (DHI-WASY,
2012).

1.2 Methodology and Results

The methodology for developing the FRMP for the pilot catchment of
WeiBe Elster (DHI-WASY, 2012) was based on the guidelines set for the
implementation of the FRMD (LAWA, 2008; LAWA, 2009; LAWA; 2010a;
LAWA, 2010b) by the German Federal States’ Working Group on Water
(LAWA). The results of the FRMP apply only to the management of flood
hazards and risks from rivers.

The preliminary assessment of flood risks (Section 2) was in accordance
with the FRMD on the basis of available or readily derivable information.
Only the waterbodies that were at minimum 10 km? at the mouth of the
catchment were considered. The hydrological network analysis of the Di-
rective was used to ensure this. The determination of the water bodies
with potentially significant flood risk depended on the reports and anal-
yses of historical flood events as well as the previously completed Flood
Risk Concepts (FRC). In addition to LAWA (2009), the impacts of flood on
public health, environment, cultural heritage, and the economic activities
were also considered. At the end, the individual results were verified by
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water management experts. The result of the assessment carried out at
WeiBe Elster show that potentially significant flood risks, or, at minimum,
the possibility of such risks, exist for the water bodies with the total
length exceeding 1166 km (DHI-WASY, 2012).

The preparation of the flood hazard and flood risk maps based on the
FRMD (Section 3) was carried out only for the main water course of the
WeiBe Elster. In compliance with the corresponding LAWA guidelines
(LAWA, 2010a), coordination among the involved states took place to
agree on a standardized layout for the flood hazard and flood risk maps.
For this purpose, Arc-GIS templates (MXT) for both the flood hazard and
risk maps were created, to make available the implementation of the
FRMD. In addition to the template, the contents of the flood hazard and
risk maps were coordinated. The outcome of all the coordination efforts is
the consistent technical content of the maps. The pilot catchment of
WeiBe Elster is covered by 44 map sheets, with every map sheet contain-
ing three each of flood hazard and flood risk maps. As a result, a total of
264 maps of the pilot catchment were produced.

The transboundary FRMP for the WeiBe Elster was formulated based on
the agreement among the involved states (Section 4). First, the areas of
action were identified based on LAWA (2010b), after which the flood risk
management objectives were defined and the target-current status com-
parison was carried out to identify the existing shortcomings. In order to
achieve the FRMP objectives, total of 166 measures were proposed, and
they were then classified under different areas of action, such as: cau-
tionary land use, natural water retention, flood protection using technolo-
gy, information management, emergency management, Provision and
preparation for hazard and disaster control (DHI-WASY, 2012). Through
this, the most important areas of action were taken into consideration.
Processing all areas of action in full was not required according to the
LAWA (2010b) standards. The measures were selected under the as-
sumption that at least the beginning of the implementation of the select-
ed measure can take place by 2021, when the FRMP will be undergoing its
next update.

As a Level C sub-catchment was the site for the FRMP pilot project for the
WeiBe Elster, no Strategic Environment Assessment (SEA) was carried
out, and only the general approach to SEA was mentioned in the FRMP
(DHI-WASY, 2012). Coordination of SEA with WFD and NATURA 2000 was
only carried out on the river basin community level of the Elbe (Level B).

1.3 Evaluation and Conclusion

For this pilot project, it was proven that a FRMP for a regional sub-
catchment based on Article 4 and 7 of the FRMD was based largely on ex-
isting information and documents, and that, by means of a shared vision
along all involved parties, a consolidated method could be devised.

1.3.1 Preliminary Assessment of Flood Risks based on Article 4 and 5

The preliminary assessment of flood risks based on available or readily
derivable information does not always deliver the full picture of the risk
situation. In both for Saxony and Saxony-Anhalt, the existing data on the
Category 1 water bodies was enough to make reliable statements about
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the possible flood risks. As for the Category 2 water bodies, oftentimes
there was a lack of any or enough reliable information. Therefore, in the
FRMP for the WeiBe Elster in Saxony-Anhalt, it was proposed that respec-
tive municipalities should work closely together on future information ac-
quisition endeavors. For this purpose, a questionnaire was drafted (PGSL,
2012b). In Saxony, the results from a statewide investigation on dis-
charge availability of catchments based on known surface properties was
used to improve the currently available data on Category 2 water bodies
(WASY und IHI, 2006).

The best set of available data for the preliminary assessment of flood
risks was found in Thuringia. In 2009, inundation areas from a 200-year
flood event along about a 3400-kilometer-long waterbody was calculated
according to a statewide standardized approach. From this information
base, a statewide investigation on danger to life and other possible dam-
ages was carried out (FUGRO-HGN, 2011a).

Due to the varying availability of information in different states, the spe-
cific procedures used for the preliminary assessment of flood risks in each
state differed. The hope is that there will be greater uniformity in the in-
formation base and the method in the future.

1.3.2 Flood Hazard and Risk Map based on Article 6

The preparation of the flood hazard and risk maps along the WeiBe Elster
in the states of Saxony-Anhalt and Thuringia were based on technical da-
ta, especially the floodplains that were identified during or before the de-
velopment of the regional FRMP, with the help of a 2-D modeling program
(PGSL, 2012b; FUGRO-HGN, 2011b). The floodplains estimated here be-
came the current basis for the maps.

In Saxony, floodplains were not newly designated, but were taken from
the Flood Protection Concept (FPC) for the WeiBe Elster which was devel-
oped after the 2002 Flood. Together with six more FPC’s for the tributar-
ies of the WeiBe Elster, this concept formed the most important basis for
the development of the regional FRMP (DHI-WASY, 2011).

Practical difficulties while working with the Saxon FPC included missing or
inadequate database or methodological differences between individual
concepts. One such example of missing or inadequate database would be
the GIS-data used for estimating the floodplains along the WeiB3e Elster.
In working with two relevant FPC’s, no water level position grid in GRID
format was available in addition to the shape files with water level classi-
fication, a necessity for the reclassification of the water levels. Because of
this, even with reasonable amount of effort, it was difficult to incorporate
the water level classes of one flood hazard map of the FRMP and another.
An example of the methodological difference is shown through the flood
hazard maps prepared in the course of the FPC development and the rep-
resentation of the flood plains. For the catchment in the upper WeiBe El-
ster in the administrative district of Chemnitz, flood hazard maps for
HQ2o, HQs0, HQ100 and HQzgo were compiled. For the catchments in the
lower WeiBe Elster in the administrative district of Leipzig, for the most
part, the flood hazard maps from FPC for HQ,s, HQsg, HQ100 and HQyqo are
available. As for the flood hazard and risk maps in the FRMP, different
load scenarios were considered to an extent (Section 2). This applies to
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the maps for a highly probable flood event (HQ,9 or HQ,s) and the maps
for not very probable flood events (HQ2p0 or HQ300).

The layouts and the technical content for the flood hazard and risk maps
as orchestrated among the different states go beyond the level of infor-
mation required by LAWA (2008). The level of coordination that was car-
ried out was reflected through the streamlined content and the layout of
the maps. References to HEILAND (2010) and others have been made for
the delineation of information and coordination.

1.3.3 Flood Risk Management based on Article 7

The regional FRMP was devised based on the joint efforts among the in-
volved states. It consequently became the basis for the transboundary
FRMP of the WeiBe Elster (DHI-WASY, 2012), and was proven to be a
workable plan. On one hand, the stringent guidelines set for the working
steps recommended by the LAWA (2010b) in the FRMP planning stage
was an advantage. On another hand, it would also have been advanta-
geous to formulate the FRMP based on the target-current comparison and
the selection of measures in relation to the areas of action from LAWA
(2010b), because it would have given the FRMP a sensible structure, ul-
timately simplifying the whole procedure.

The availability of existing documents and resources that could be used
for the FRMP, especially in the selection of measures, varied in each of
the individual states. In Saxony, eight FPD’s in total for the water bodies
in the area of investigation were proven to be an appropriate, if not fully
sufficient, foundation for the FRMP based on FRMD. Most of the re-
strictions apply to the flood protection measures using technology, and
are the result of the spatial division of areas where the FPD for Category
1 water bodies are valid within Saxony, as well as past status and consid-
eration of measures that go back more than eight years from now. In
Saxony-Anhalt, only the FPD of WeiBe Elster from 1997 was available,
which was based on one-dimensional hydrological model with no exam-
ples of extreme events; these FPD’s could not be the basis for the FRMP.
In Thuringia, partial results from the FPD of the WeiBe Elster, alongside
the FRMP, were available for further development, which included various
annual 2-D hydrological calculations as well as technical flood protection
measures and considerations for reactivating the natural retention areas.

Consequently, in developing the regional FRMP, it was necessary to con-
duct additional studies where needed on the current hydraulic models and
the areas of action that might not have been explored adequately for the
FPD. From this, a target-current analysis and consequent derivation of
appropriate measures became feasible for the regional FRMP, which then
formed a basis for the transboundary FRMP. Also included in this investi-
gation was the necessary information for the forecasting and risk preven-
tion measures in Saxony-Anhalt from local authorities (PGSL, 2012b),
gathered from the questionnaires that were distributed at an earlier
stage.

In prioritizing and selecting appropriate measures, different emphases
were given in different states. In Saxony, the flood protection using tech-
nical measures outweigh any other types, whereas in Thuringia, preven-
tative measures took priority over any other measures. In Saxony-Anhalt,
the proportion of the different types of measures was about equal. The
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number of measures proposed by individual states reflects the diverse
characteristics of the areas along the river basin.

The question remains as to how to effectively coordinate the transbound-
ary FRMP among the involved states. The essential point here is the regu-
lar review and fine-tuning of the measures and the objectives. According
to Article 7 (4) of the FRMD, the FRMP may “not include measures which,
by their extent and impact, will significantly increase the flood risks up-
stream or downstream ... unless these measures have been coordinated.”
This has implications on supraregional measures, such as the technical
flood protection measures. In these cases, collaborative processes be-
tween the upstream and downstream areas on building regulations and
coordination must be defined. As for the transboundary involvement in
the non-technical measures, such as the scope of spatial planning, struc-
tured regulations are still lacking at the moment.

Such development of the regional FRMP became the basis for preparing
the consolidated FRMP, and later the update of the plans:

e Systemizing the methods for the preliminary flood risk assess-
ments,

e standardizing the return periods for the frequent and extreme
flood events between the river basin scale and the federal scale,

e Streamlining the methods for determining the affected areas
between the river basin and the federal scale,

e Preparing a catalog of measures based on universal objectives
as well as a municipal catalog of expendable measures that can
be adapted on a local level when situation allows,

e Continuously updating the implementation of the measures,

e Continuously improving and fine-tuning the database for the
FRMP updates, especially on the municipal level (coordinating
with responsible organizations),

e Allocating personal and financial capital for the continuous de-
velopment and implementation of the FRMP as well as the coor-
dination of measures.

In organizing the coordination efforts within the river basin along the
WeiBe Elster, the experiences of collaborating with various states, munici-
palities, and local authorities by the flood partnerships, such as the Elbe
Flood Partnership, must be considered. The experiences of the states that
lie outside of the WeiBe Elster catchment area can also be used as a use-
ful guiding tool. In the states of Baden-Wiittemberg and Rheinland-Pfalz,
the flood partnerships were used as a tool to facilitate the communication
between the water authorities, as a coordinator, and the public and deci-
sion makers. One example of such flood partnership for a river basin simi-
lar in size as the WeiBe Elster is the “Municipal Flood Protection Consorti-
um in the Neighboring Catchment (Kommunale Arbeitsgemeinschaft
Hochwasserschutz im Einzugsgebiet der Nahe)" in Rheinland-Pfalz
(HASSLER-KIEFHABER u. a., 2011).

In principle, the methodology employed to develop the transboundary
FRMP for the pilot catchment of the WeiBe Elster is applicable to other re-
gional sub-catchments. The application of the method must entail reduc-
tion of cost and effort, which, in retrospect, was not the case for the pilot
catchment; it would not have been a cost-efficient endeavor on this scale
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in the long run. Reduction of invested cost and effort might be possible if
a formalized sequence for processing the FRMP can be devised according
to the Article 7 of the FRMD. For instance, for every area of action, the
respective objectives can be defined in a table, where appropriate
measures based on target-current analyses, as well as a step-by-step
guideline for implementation, would be available.

13.08.2012
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2 Preliminary Assessment of Flood Risks

The preliminary flood risk assessment was conducted in accordance to the
articles 4 and 5 of the HWRM-RL based on the available or credible back-
ground information regarding the risks and the vulnerability of protected
commodities due to flood events.

In evaluating the flood risks in the WeiBe Elster, the participating project
partners in Germany and the Czech Republic reached different conclu-
sions. In the Czech Republic, no significant risk was found in the upper
reaches of the WeiBe Elster because the criteria used for flood risk as-
sessment were not applicable (MoE, 2010). On the German side of the
WeiBe Elster, a total of 1166 kilometers of waterways were identified as
being under significant flood risk.

As such, specific prevention methods have been implemented in the
States of Saxony, Thuringia, and Saxony-Anhalt, as will be discussed lat-
er. This report will focus on the administrative boundaries along the
WeiBe Elster, as shown in Table 2-1. The WeiBe Elster originates in the
Czech Republic (km 243+514), and from km 231+800, it flows to its
mouth into the Saale River in the German territory. Until km 167+700,
the WeiBe Elster runs through the Free State of Saxony, which borders
the Free State of Thuringia. Between km 105+090 and km 714000, it
flows through the State of Saxony-Anhalt, until km 19+850 where it flows
back into Saxony. The downstream end of the WeiBe Elster (km 194850
until the mouth) lies in the State of Saxony-Anhalt.

Table 2-1: Location of Administrative Boundaries along the course
of Weil3e Elster

State Section Start Point Section End Point
Sachsen-Anhalt km 0+000 km 19+850
Sachsen km 19+850 km 71+000
Sachsen-Anhalt km 71+000 km 105+090
Thiringen km 105+090 km 167+700
Sachsen km 167+700 km 231+800

2.1 Discussion of the Methodology used for the Preliminary Flood Risk As-

sessment

The methodological basis for the assessment was the recommendations of
the German Working Group on Water Issues of the Federal States and the
Federal Government (LAWA), closely related to the Flood Risk Manage-
ment Directive (FRMD), where appropriate procedures and criteria for
such assessment are outlined (LAWA, 2009).

13.08.2012
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The preliminary flood risk assessment in all three states was based on the
water network of the WFD. Only the catchments that were at minimum 10
km? at the mouth were evaluated.

In carrying on the preliminary flood risk assessment, all three states
adopted the three-stage method as shown below:

e Assessment Stage 1. Information on known flood risks were re-
searched and evaluated.

e Assessment Stage 2. In-depth analyses based on floodplain lo-
cations and risk potential were conducted.

e Assessment Stage 3. The outcomes from the first two stages
were evaluated and validated based on professional expertise in
water management.

This method was implemented in all three states based on common prin-
ciples, however varying database and approaches were used. The meth-
ods are shown in more detail in the subsequent section (Section 2.2).

2.2 Application of Preliminary Flood Risk Assessment Method

2.2.1 Research and Assessment of known flood risks

In Saxony, every waterbody in Category 1 was assumed to have a signifi-
cant potential flood risk, and FPC has already been developed since the
flood of 2002. The neighboring waterbodies around the WeiBe Elster are
all classified as Category 1. Flood risks for Category 2 waterbodies were
also taken into consideration, in the cases where the reports and analyses
of historical flood events suggested it. The flood analysis of the July 1954
flood event (BAUER, 1956; BOER u.a., 1959) in the WeiBe Elster Catch-
ment, which was the heaviest in history since standardized water meas-
urements became available (DHI-WASY, 2011), was especially valuable in
this context.

In Thuringia, publications on historical flood events and flood marks
(DEUTSCH und PORTGE, 2003; DEUTSCH und PORTGE, 2009), as well as
historical flood maps (EBERLE, 2010) were used for the analysis. In con-
trast to the approach in Saxony, the resulting findings in Thuringia were
not used until the last assessment stage, where they were needed to fully
evaluate the results obtained from the second stage of the assessment.
Based on the historical evidence alone, it was decided that there were no
significant flood risks in Thuringia (FUGRO-HGN, 2011b).

In Saxony-Anhalt, the State Department of Flood Protection and Water
Management (LHW), upon the recommendation of the German Working
Group on Water Issues of the Federal States and the Federal Government
(LAWA, 2009), took a GIS-based approach for the assessment. Using this
approach, water courses with significant potential flood risks were identi-
fied. The results of this method alone, however, were not sufficient to de-
termine the risks, and the final analysis similar to that of Thuringia was
carried out in the final assessment stage.

In Saxony-Anhalt, in addition to the application of the LHW-developed
method, historical flood data and their impact on public health, the envi-
ronment, and cultural and economic dimensions were assessed. The ex-
isting flood defenses and their effectiveness over time were also evaluat-
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ed. The main goal of the investigation, among others, was to see if the
historical data would be useful in predicting similar patterns in the future
(PGSL, 2011).

2.2.2 In-Depth Analysis of Flood Risks based on Floodplains and Vulnerability

In this assessment stage, the question regarding the dangers of the natu-
ral hazard - namely flood - was dealt with in terms of vulnerability. Vul-
nerability encompasses the level of exposure to flood risk elements, their
susceptibility to such risks, and the potential damages that might occur
(MERZ u. a., 2011). The interaction between the hazard and vulnerability
determines the existence and the severity of the risk (GRUNEWALD u. a.,
2003).

The floodplains designated based on §100 of Saxon Water Law formed
the primary database for the in-depth analysis of flood risks in Saxony.
They were in accordance with LAWA (2009) and were paired with the cor-
responding geospatial data (Table 2-2), in order to determine the
significance criteria in evaluating public health, environment, cultural
heritage, and economic activities. One of these analysis points was of
concern, as significant flood risk potential was noted (DHI-WASY, 2011).

In Thuringia, the in-depth analysis was conducted based on a state-wide
approach (FUGRO-HGN, 2011a). For all the waterbodies and water routes
listed under the "Thuringian Regulation on the Determination of Water-
bodies and Water Routes according to §80, Paragraph 2 of Thuringian
Water Law" and were published on the Thuringian State Gazette (Thir-
Stanz, 2009), floodplains were estimated based on 200-year flood events
(IAWG, 2009). Using this as a basis, a statewide investigation of direct
danger to people and risks was conducted. In order to achieve this, the
floodplains with digitally processed geospatial data (Table 2-2) were
incorporated, and, with the help of coordinated assets and use-specific
damage functions, the risk potential for the waterbodies from every
municipality was assessed. The significance of flood risk potential in Cate-
gory 1 and 2 waterbodies longer than 10 km was determined to have vul-
nerability of = 500 T€. For Category 2 water bodies with lengths of less
than 10 km, the significance of flood risk potential, represented by the
level of potential damage, was diagnosed to be anywhere from 2 million €
(FUGRO-HGN, 2011a).

In Saxony-Anhalt, the in-depth flood risk assessment was carried out us-
ing the predetermined floodplains designated by § 96, paragraph 1 of the
Water Law for the State of Saxony-Anhalt (PGSL, 2011). As in Saxony,
the floodplains with digitally-processed geospatial data (Table 2-2) were
incorporated, in order to determine possible issues based on the above-
mentioned significance criteria (PGSL, 2011).

The significance criteria and the database used for the in-depth analysis
of flood risks in all three states are displayed in Table 2-2, along with the
investigated floodplains.
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Table 2-2: Significance Criteria and Database for the In-Depth
Analysis of Flood Risks
Significance Basis of I
Criteria Analysis Saxony Thuringia Saxony-Anhalt
Criteria Number of Residents affected by Flood
CIR-Land use data Land use data from
Public Health Database W|th med|um-5|z<_ad TLUG (ATKIS-Data) and Land use (ATKIS Data)
municipal population damage potential of
density every municipality
Number of affected PPC | Number of affected IPPC
. ) . ! Number of
S (Integrated Pollution installations and Drink-
Criteria - - - affected IPPC
Prevention & Control) ing water protection . .
. - . installations
Environment installations zone 1
IPPC installations and
Database IPPC installations Drinking water protec- IPPC installations
tion zone 1
Criteria Number of affected cultural heritage sites
Cultural Heri- . . . . .
tage Database Monuments and histori- | World cultural heritage | Monuments and histori-

cal buildings sites cal buildings

Economic
Activity

Affected areas of com-
merce, industry, and
transportation

Affected areas of com-
merce and industry

Damage potential for
each municipality

Database

Biotope and Land use

mapping (BTNT) Land

use of State Authority

for Environmental Pro-
tection

Land use data from

Derived from ATKIS- TLUG (ATKIS Data),
Data Assets and damage

functions

2.2.3 Summary of Results and Verification based on Water Management Expertise

In Saxony, for all water bodies with the catchment size > 10 km?, where
no potential significant flood risks were predicted in the first and the se-
cond assessment stages, the catchment runoff disposition was evaluated
(DHI-WASY, 2011). The results from a statewide investigation on the
dominant runoff components in Saxony, based on surface properties,
such as soil, land use, incline, were used to identify the areas of flood
formation (WASY und IHI, 2006). In assessing the flood risks, it was as-
sumed that the runoff disposition increased when at least 50% of the
catchment was dominated by fast runoff components, composed of sur-
face runoff, saturated surface runoff and fast interflow. It was assumed in
this case as well, that the waterbodies had a potential significant flood
risk (DHI-WASY, 2011).

All waterbodies in Saxony with significant flood risk potential based on
this assessment were added, in their entire length, to the flood risk man-
agement plan.

In Thuringia, the results of this study were used for historical flood events
(first assessment stage) in order to verify and validate the results of the
second assessment stage regarding the flood risk potential of an individu-
al waterbody or water routes (TMLFUN, 2012a).

The water passability of the catchments under risk in Thuringia were en-
sured by predefined sections of the waterbody in the communities where
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2.3 Results

the significance criteria were not reached, and were classified as a risk
area, therefore preventing any unnecessary fragmentations. (FUGRO-
HGN, 2011b).

In Saxony-Anhalt, expert knowledge in the water courses, where different
results between the first and the second assessment stages were given or
the flood risk assessment came out negative (i.e. no risks were detected),
were brought together. The following factors were considered:

Topography,

Location of water courses and their general hydrological and
geomorphical characteristics, including floodplains and natural
retention areas,

Location of inhabited areas,
Areas of economic activities and future developments,

Effectiveness of man-made flood defense structures and infra-
structures.

The water courses that were rated positively twice were considered only
once (PGSL, 2011).

The results of the investigation for the water bodies in all three states
along the WeiBe Elster are depicted in a map in Figure 2-1.
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Sachsen-Anhalt

Thiiringen

ST Tschechien
_ ; N
FlieRgewdasser : ' A
kein signifikantes HW-Risiko ‘t
signifikantes HW-Risiko 0 5 10 20 30 —
Figure 2-1: Water bodies with significant flood risk potential in the

pilot catchment of Weil3e Elster (Last Update: Mid-2011)
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The assessment results showed that in Saxony, the water course from
384 km posed a high flood risk potential, or at least the likelihood for one.
In Thuringia, water bodies with total length exceeding 170 km demon-
strated high potential flood risks. In Saxony-Anhalt, about 162 km of wa-
ter courses were assessed as being sources of potential flood risk.

The summary of results is summarized in Table 2-3. Also shown are the
specific lengths of the water bodies in the catchments that were as-
sessed: 0.10 km /km? in Thuringia, and 0.29 km /km? and 0.30 km /km?
in Saxony and Saxony-Anhalt, to be exact. Despite the differences in the
assessment methodologies used in the three states, compatible results
were yielded.

Table 2-3: Results of the Preliminary Flood Risk Assessment of the
WeilRe Elster Catchment
Result Saxony Thuringia Saxony-Anhalt
Portion of the catchment [km?2] 2842 1761 538
Total length of the water body
with significant flood risk potential 834 170 162
[km]
Specific length of water body for
every km?  of  catchment 0,29 0,10 0,30
[km/km?2]

2.4 Conclusion

The evaluation of the waterbody sections for flood risks along the WeiBe
Elster in the states of Saxony, Thuringia, and Saxony-Anhalt was con-
ducted in accordance with the LAWA guidelines. The assessment bases
used were geared towards and comparable to the expected damage that
could be caused by floods on the inhabitants and the environment. Decid-
ing the significance of the first-stage part was based on a fixed value.
What was indispensible in the end was the expert evaluation of the signif-
icant risks. The identified risks must be verified and supplemented by the
expertise of a water management professional, who form the basis for re-
porting to the European Union.
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3 Flood Hazard Map and Flood Risk Map

For this pilot project, flood hazard and flood risk maps covering only the
main water courses along the WeiBe Elster were created.

The maps were prepared based on the methodological guidelines recom-
mended by the German Federal States’ Working Group on Water (LAWA,
2010a). In accordance to these guidelines, a standardized layout was
used for preparing the flood hazard and flood risk maps in all three
states, which employed a consistent system of sheet lines and numbering
of map sheets. In order to ensure that the standardized layout was used
for all maps, templates (MXT) in ArcGIS 9.3 format were created, one
each for flood hazard and flood risk map and distributed to all parties in-
volved in the map production.

3.1 Flood Hazard Maps

3.1.1 Methodology

Three possible flood scenarios considered for the flood hazard maps were:
e Flood of high probability
e Flood of medium probability
e Flood of low probability

The following fields were illustrated on the maps:

e The course of the WeiBe Elster River with the chainage in 100
meter increments,

e Current state of the Floodplains of the WeiBe Elster for the as-
sociated flood scenario with the water depth intensity classifica-
tion,

e Flood zones for extreme events, current state being the inunda-
tion boundary,

e Flood defense measures,
e Gauges at the Weil3e Elster,
e State and municipal boundaries.
Greyscaled TK10 or DTK10 served as background maps.

Table 3-1 gives an overview of the scale and other basic technical infor-
mation related to the flood hazard map of the WeiBe Elster. Due to the
low flood level of the upper reaches of the WeiBe Elster in Saxony, a scale
of 1:5,000 was used rather than the 1:10,000 used in the other catch-
ment areas.
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Table 3-1: Scale and Other Technical Details included in the Flood
Hazard Maps
Saxony
Upper WeiRe | Lower WeiRe Thuringia Saxony-Anhalt
Elster Elster
km 0+000
to
km 167+700 km 194923 km 1054093 km 194923
Chainage to to to and
km 231+800 km 71+080 km 167+700 km 71+080
to
km 1054093
Scale 1:5000 1:10000
Flood of
high probability HQz HQzs HQzo
Flood of
medium probability HQi00
Flood of HQ Maximum out of
low probability HQ 200 HQ>q0 With and HQ,00 Without
300 without flood flood defenses
Extreme events HQs00 defenses
5 Classificati for hy:
. 3 Classifications in relation to assifications Tor N
Classification of water he und v*h.: <0,5
depth, h, in m, in " <05 " 0,5-1,0
relation to specific 05 _’2 0 1,0-2,0
flow!, v*h,, in m?%/s ! ! 20-40
> 2,0 ! ¢
> 4,0

1) Only relevant in Saxony

The difference in the application of the recurrent interval T for the flood
scenarios and the classification of intensity in Saxony was due to the dif-
ferences in databases, resulted from varying methods of calculation, that
were used for the maps.

3.1.2 Maps

The general layout for the flood hazard and risk maps for the Wei3e Elster
is identical, as illustrated in Figure 3-1. One map is composed of a main
map, with annotations on the right hand side, including the legend, water
gauge table, database, key map, and title block.

The hazard and risk maps are 83 cm wide and 58.5 cm high, a size which
would be easy to plot without having to change the orientation of the

map.
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Grojtzsoh

Figure 3-1: General Layout of the Hazard and Risk Maps

On the Main Map, which is 60 cm in width and 56 cm in height, a
1:10,000 scale can be used for a map section of 6,000 m in width by
5,600 m in height, or a 1:5,000 scale for a section covering up to 3,000
m width by 2,800 m height.

The Annotations for the map, including the legend, water gauge table,
database, key plan, as well as the title block, are located near the main
map on the right hand side in an 18.5 cm wide block, and summarizes the
content of the map in one place.

The Legend contains all the symbols used in the hazard map, such as the
shapes, lines, and points (cf. Figure 3-2). When the river network became
subjected to the EU-Water Framework Directive, only the water bodies
with significant flood risk potential were selected to be represented. The
chainage from the mouth of the river network was set at every 100 m.
For general orientation, state and municipal boundaries, as well as topo-
graphical information, are represented.
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Legende:
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Hochwasserschutzeinrichtungen

==m——u== Deiche, Wande

Sonstiges

FlieRgewa Gewasserslationierung

————— Landkreisgrenze -
3 Pegel

= = = Gemeindegrenze

Figure 3-2: Flood Hazard Map Legend

The Water Gauge Table contains the name, number, and the chainage
of the nearest flood alert stations (in the upstream direction). The flood
alert stations are represented on the map sheets themselves in addition
to the gauge table. For every gauge, the water level and the flow for the
extreme flood events are specified in cm m3/s.

The individual Database are described and named in terms of their origin
and status. Table 3-2 presents the database for all sections of the WeiBe
Elster.
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Table 3-2: Database for the Flood Hazard Maps

Saxony
Upper WeiRe | Lower WeiRe Thuringia Saxony-Anhalt
Elster Elster
Altitude system DE_RD/83/GK_3 LS 120, PD 83 DE_RD/83/GK_3
Height system HN76 DHHN92

Terrestrial surveying, Digital Terrestrial surveying, | Terrestrial Sur-

Digital Terrain . . _ Digital aerial photo veying, DTM
Model DTM aerial photoD(a;rl\lllazlyéss, ATKIS analysis, ATKIS- from Laser scan,
DGM5 DGM1
Discharge hy-
drograph HQ at
. . . Zeitz gauge,
Hydrology WeiBe Elster Hydrological Profile Peak runoff HQ
at Oberthau
gauge
Hydraulic and 1D-Estimation | 1D-Estimation et .
floodplains with WSPWIN | with HEC-RAs |  2D-Fstimation with HYDRO_AS 2D

Water level and
Flow at the gauge

From hydraulic calculation database

The key plan (cf. Figure 3-3) shows the individual areas that are depict-
ed in the current sheet by red markings. The sheet lines for the key plan
are arranged along the mouth of the river towards the source and are
consecutively numbered. The sub-catchments of the WeiBe Elster are col-
or-coded and saved accordingly to the database. For orientation purpos-
es, the state and municipal boundaries of the three states and the im-
portant tributaries of the WeiBe Elster have been highlighted and labeled.
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Blattlibersicht:

]
11]

Figure 3-3: Key Plan

The Title Block (cf. Figure 3-4) contains:
e Project title,
e Logos of the EU and LABEL,
e Name of the map with the HQ+ represented,
e State where the depicted area belongs to,
e Client's name,
e Name of the depicted water body,
e Description of the depicted section of the water body,
e Logos of the contractors,
e Project status,
e Map scale,
e Reference number, and
e Sheet number.
The reference number was assigned to each HQ; based on the following:
G1 floods of high probability (HQ,o or HQ3s)
G2 floods of medium probability (HQ1q0)
G3 floods of low probability (HQ200 or HQ300)
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Hochwassergefahrenkarte HQq

Freistaat Sachsen
Sachisches Landesamt fir Umwelt, Landwirtschaft und Geologie

Gewasser: Weile Elster

Abschnitt: von der Landesgrenze Sachsen-Anhalt / Sachsen
bis zur Landesgrenze Sachsen / Sachsen-Anhalt
km 19+842 - km 71+000

Bearbe't“%H Stand: Mafstab: Anlage: G2

wasy | Mai 2011 1:10.000 Blatt: Blatt 5

Figure 3-4: Sample Title Block of a Section in Saxony

Figure 3-5 shows Sheet 18 as an example of a flood hazard map prepared
for a flood of medium probability (HQ1q0).
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Figure 3-5: Example of a Flood Hazard Map
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3.2 Flood Risk Map

3.2.1 Method

The flood risk map shows the potentially adverse impact of the three flood
scenarios as discussed in Section 3.1.1. The general layout of this map is
the same as the flood hazard map (Figure 3-1). In the flood risk maps,
the following information is covered:

e The course of the WeiBe Elster River with the chainage in 100
meter increments,

e Reference value of potentially affected people per municipality,
rounded up to the nearest 10™" digits,

e Values at risk,

e Risk source,

e Type of economic activity affected in the catchments with flood
risk potential,

e Protected areas,

e Flood defense measures,

e Gauges at the WeiBe Elster,

e State and municipal boundaries.

Greyscaled TK10 or DTK10 served as background maps. The difference
between the hazard and the risk maps of each section of the Weil3e El-
ster, resulted from different calculation methods or different representa-
tional requirements, have previously been explained in Figure 3.1.1.

In order to illustrate the Land Use within the floodplain, the ATKIS data
was combined with the three flood scenarios of the floodplains, and the
ATKIS object numbers were categorized into six relevant classes accord-
ing to the LAWA (2010a) standards (cf. Figure 3-6).

The number of Potentially Affected Inhabitants per municipality was
estimated based on the population data, which indicated the number of
inhabitants in each municipality, from the State Statistical Office of the
respective state. In order to estimate the affected inhabitants in Saxony-
Anhalt and Thuringia, the following ATKIS object types were used:

e 2111 - Residential Area
e 2113 - Mixed Use Area
And in Saxony, the following ATKIS object types were consolidated:
e 2111 - Residential Area
e 2113 - Mixed Use Area
e 2114 - Area of Special Functional Character

These areas were selected and paired with the floodplains of the applica-
ble HQ+, so that the inhabited areas affected by all three flood scenarios
could be represented. Based on the number of inhabitants of each munic-
ipality and the ratio between the floodplain and total inhabited areas, the
percentage of affected inhabitants was calculated using the following for-
mula:
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3.2.2 Maps

Where,

PBE - Number of potentially affected inhabitants
EW - Number of inhabitants in the municipality
Ang - Inhabited area affected by the specified HQt
Ag - Total inhabited area

Using this estimation in Thuringia brought to attention the fact that the
mixed-use areas were occupied only one-third times as much as the in-
habited areas. Therefore, the mixed-use areas in Thuringia, unlike in
Saxony or Saxony-Anhalt, were calculated as one-third of their actual
count.

The flood hazard and the flood risk maps have an identical layout, as al-
ready described in section 3.1.2. Figure 3-1 shows the general organiza-
tion of the maps. The legends of the flood hazard and the flood risk maps
differ due to the differences in the types of information they need to con-
vey. Figure 3-6Figure 3-1 shows the legend of the flood risk map, where
the symbols used in the map, in forms of shapes, lines, and dots, have
been itemized.
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Figure 3-6: Flood Risk Map Legend

In Figure 3-5, Sheet 10 of the flood risk map is
depicts a flood of medium probability (HQ1q0).

shown as an example that
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3.2.3 Conclusion

Figure 3-7: Example of a Flood Risk Map

In order to ensure the use of a standardized layout for the maps, two
templates - one for flood hazard and another for flood risk map - in
ArcGIS 9.3 format (MXT) were created and distributed to the participating
states. The draft templates for both were created and modified based on
the agreement among the main contractors of the project, namely DHI-
WASY for the Free State of Saxony, FUGRO-HGN for the Free State of
Thuringia, and the planning office of Scholz + Lewis GmbH for the State
of Saxony-Anhalt, then were circulated to other contributors to the pro-
ject. The templates were documented under the authority of the State of
Thuringia (FUGRO-HGN, 2011c). Both templates are ready to be dis-
pensed as part of the implementation of the EU Directive on the Assess-
ment and Management of Flood Risks. In addition to the standardized
layout, the content of the flood hazard and the flood risk maps were also
coordinated. The result of these coordination efforts ensured that the lev-
el of technical detail conveyed in every map is compatible.

The pilot catchment of WeiBe Elster has been divided into 44 sections of
map sheets. Each map sheet is a set of three flood hazard and three flood
risk maps, totaling to 264 maps for the entire project.
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The total area of inundation along the WeiBe Elster under the HQ;q flood
in the three states investigated totaled at 86.8 km?. According to the ap-
plied methodology, approximately 29800 people were affected.
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4 Methodology for Preparing Flood Risk Management Plans

4.1 Background

In the States of Saxony, Saxony-Anhalt, and Thuringia, a pilot project of
devising a flood risk management plan along the WeiBe Elster Catchment,
which flows through all three states, was launched. A tailored plan for
each state was created, DHI-WASY (2011) being responsible for the Free
State of Saxony, PGSL (2012b) for the State of Saxony-Anhalt, and
FUGRO-HGN (2011) for the Free State of Thuringia. The assessment of
the FRMP was based on the Article 7 of the EU-Flood Risk Management
Directive.

For the upstream area of the WeiBBe Elster, which lies in the Czech Repub-
lic, no such plan was devised as the assessment method used for the oth-
er areas indicated no significant flood risk in this part of the catchment.
The risk threshold would not be reached (MoE, 2010) in terms of public
health (affected) or economic activities (potential for damage).

The methodological background for devising the FRMP in the States of
Saxony, Saxony-Anhalt, and Thuringia was based on the Flood Risk Man-
agement Directive set by the German Federal States’ Working Group on
Water (LAWA, 2010b). Defined sequence of steps was taken in all three
states for the FRMP (Figure 4-1).

Abgrenzung von Gebieten mit Schlussfolgerung
potenziell signifikantem aus der vorlaufigen Bewertung
Hochwasserrisiko und den Gefahren-und Risikokarten

(Art. 4 und 5 HWRM-RL) *

1 Formulierung angemessener Ziele

Erstellung von Gefahrenkarten fir
Hochwasser mit geringer, mittlerer und ‘
hoher Wahrscheinlichkeit
(Art. 6 Abs. 1 bis 4 HWRM-RL) Ist-Ziel-Vergleich

! 4

[ Erstellung von Risikokarten mit Identifizierung moglicher

Einwohnern, wirtschaftlichen Tatigkeiten, MaRnahmen
IVU-Anlagen, Schutzgebieten *

(Art. 6 Abs. 5 HWRM-RL)

1 MaRnahmenplanung

(Rangfolge, Umsetzungszeitraume,
Verantwortlichkeiten)

¥

Dokumentation im
Hochwasserrisikomanagementplan

Erstellung des Managementplans
(Art. 7 HWRM-RL)

Figure 4-1: Diagram of Procedures for a Flood Risk Management
Plan (LAWA, 2010b)
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Based on the guidelines set by LAWA (2010b), a standardized outline for
the FRMP was coordinated among the three states that were involved
(Table 4-1). The consensus among the partners was that not all points
have to be fulfilled by the involved states. The points that were not appli-
cable to a specific state were simply be noted as not applicable in the
FRMP.

Table 4-1: Outline for the FRMP up to Level 2

Chapter

Chapter Heading

1

Introduction

1.1

Flood Risk Management (general)

1.2

Geographical Scope of the FRMP

1.3

Responsible Authorities

2

Preliminary Assessment of Flood Risks

2.1

Description of Catchments

2.2

Review of Previous Floods

2.3

Description of the Preliminary Flood Risk Assessment Methodology

2.4

Application of the Preliminary Flood Risk Assessment Methodology

2.5

Map of Catchments with Significant Flood Risk Potential

3

Flood Hazard Maps and Flood Risk Maps

3.1

Flood Hazard Maps

3.2

Flood Risk Maps

4

Flood Risk Management Objectives

4.1

Areas of Action

4.2

Determination of Appropriate Targets

4.3

Description of Current States and Target-Current Comparison

5

Flood Risk Management Measures

5.1

Possible Measures

5.2

Assessment of Measures

5.3

Planned Implementation and Prioritization of Measures

6

Strategic Environmental Auditing and Public Participation

6.1

Information to the Public

6.2

Public Consultation

7

Coordination

7.1

Coordination within Sub-Catchments

7.2

Transboundary Coordination (upstream / downstream)

7.3

Coordination with Water Framework Directive and NATURA 2000

8

Conclusions
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4.2 Flood Risk Management Objectives

The objectives of all three states were defined based on LAWA (2010b)
and were described in the Areas of Action for Flood Risk Management
(Table 4-2).

Table 4-2: Fundamental Objectives and Areas of Action for Flood
Risk Management (LAWA, 2010b)

Timing in
Fundamental Objective Area of Action relation to
the Flood
o . Precautionary Land Use
Avoiding New Risks -
Natural Water Retention
Flood Control with Technology
Precautionary Building Practice
Risk Management before
Reducing Existing Risks Information Management
Emergency Measures
Provisional and Preliminary Hazard Pre-
vention and Emergency Management
) Flood Response during
Reducing Adverse Effects —
Rehabilitation (Aftercare) after

Because the fundamental objectives for the areas of action in Table 4-2
have only been generally outlined and therefore are not sufficient for
practical application, more concrete objectives for individual areas of ac-
tion had to be defined. Rather than fully processing all areas of action,
defining these goals according to LAWA (2010b) became a priority.

A substantial number of the individual objectives for specific areas of ac-
tion that were formulated for implementation in Saxony were adopted by
Saxony-Anhalt:

Cautionary Land Use: Preventing the increase of potential damage in
the areas that can be seriously affected by floods.

Natural Water Retention: Improving the natural retention capacity of
precipitation in catchments and floodplains.

Flood Control with Technology: Reducing flood hazard for selected
properties or catchments from the existing potential damage while taking
into account the ecological and economical sustainability.

Cautionary Building Practices: Damage prevention or alleviation of
buildings from flood events or damage prevention of flood-prone buildings
and sites by hazardous substances transported by flood water.

Risk Management: Individual provisions through savings and insuranc-
es.

Information Management: Coordination of flood warning systems and
streamlining of methods and procedures for flood forecasting in Saxony,
Saxony-Anhalt, and Thuringia.
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Emergency Measures: Educating the population of the hazards and
risks involved with floods, flood warning system, flood behavior, and of-
fering opportunities for the general public to alleviate the risks, for exam-
ple by raising awareness.

Provision and Preparation for Hazard and Disaster Control: Review-
ing and finalizing the emergency warning and operational procedure and
having the necessary materials and human resources for hazard control in
all municipalities involved.

In addition to the aforementioned objectives, target protection level for
several land uses was defined in Saxony and Saxony-Anhalt based on the
flood return period and relevant flood control measurements using tech-
nology. For example, the critical limit for the relevant statistical return pe-
riod for no settlement areas is 100 years.

In Thuringia, a different approach from Saxony and Saxony-Anhalt was
taken in defining the main objectives. The general objectives outlined in
Table 4-2 were reinforced through a series of working objectives, where
hazard reduction was considered based on the assets to be protected,
such as public health as well as environmental, cultural and economic ac-
tivities. Further conformity to the plans in Saxony and Saxony-Anhalt was
ensured by the subsequent assignment of these working objectives to the
flood risk management areas of action.

Description of the current state and the target-current comparison in
all three states took into consideration the regional and local characteris-
tics. Areas that require improvements between the current states and the
objectives in the FRMP of at least two of the three states are:

e Insufficient official identification and designation of floodplains,
e Insufficient knowledge of flood-risk areas,

¢ Inadequate consideration of floodplains and flood-risk areas in
regional planning and building ordinances, and lack of local
knowledge,

¢ Non-existent agricultural management on site,

e Lack of attention paid to revitalizing the natural water retention
plains through demolition, reconstruction, and relocating of ex-
isting dykes,

e Lack of stability and protection of the existing dykes,

e Insufficient information available for the general public regard-
ing flood hazards and risks,

e Inappropriate building practices,
e Lack of public awareness on flood risks,
e Absence of comprehensive flood forecasting model.

4.3 Flood Risk Management Measures

4.3.1 ldentification and Assessment of Possible Measures

In order to select the appropriate measure for all areas of action, a pro-
cedure based on LAWA (2010b) consisting of two stages - survey of cur-
rent situation and determination of measures - was suggested. The sur-
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vey stage is carried out based on the description of the current state and
the target-current comparison (Section 4.2). Areas that required action
were identified by the survey, which then became the basis for the flood
risk management measures. The fundamental idea came from LAWA
(2010b), where it called “...for the FRMP, feasible measures to be listed
and targeted steps for their implementation to be prescribed. The goal is
to prioritize the urgent fields of action rather than to formulate a com-
plete action plan for all fields. The measures should be identified for a
manageable period of time, ideally until the next update of the FRMP in
2012."

In Saxony and Saxony-Anhalt, possible measures for the objectives de-
fined in Section 4.2, while being in agreement with the LAWA (2010b)
guidelines, were selected. In Saxony, the Flood Protection Concept for all
Category 1 water bodies of 2004 became the basis for selecting the ap-
propriate flood risk protection measures, particularly for those involving
technology. The fact that the assessment and the prioritization (Section
4.3.2) were already taken care of in the Flood Protection Concept was
helpful in selecting the appropriate measure. In addition to the FRMP in
question, further Flood Protection Concept measures were selected and
developed in the areas of land use provisions, natural water retention, in-
formation management, emergency measures, such as provision of re-
sources and preparation for hazard prevention. In Saxony-Anhalt, cau-
tionary building and construction practices were considered in addition to
the measures that have been selected and developed in Saxony.

In Thuringia, regional and local measures had some differences, and, as
such, the two were published in two separate catalogs of measures. The
municipal catalog of measures for the so-called flood hotspots were de-
tailed in total of nine profiles of measures, and contain the measures for
one or more neighboring municipalities. In the tabular overview shown in
Table 4-2, corresponding to FUGRO HGN (2011b), the individual
measures of the fields of action “precautionary land use,” “natural water
retention,” “flood protection using technology,” and “flood forecasting”
were indexed. The assessment of the municipal measures were based on
the following criteria: implementation (based on effort), effectiveness
(based on achievement of objectives), and economic soundness (based
on the financial demand). All regional measures were evaluated based on
these criteria as well as their ecological compatibility. Relevant municipal
FRMP measures were selected following the implementation of the re-
gional FRMP by the Thuringia Ministry of Agriculture, Forest, Environment,
and Natural Protection (Thiringer Ministerium fir Landwirtschaft, Forsten,
Umwelt und Naturschutz). The measures for the general areas of action
for flood prevention were organized following the outlines shown in Table
4-2.

4.3.2 Planned Implementation and Prioritization of Measures

To achieve the flood risk management goals that were identified, the
measures in the FRMP that would be ready to be implemented between
now and the next update of the plan, in 2012, were adapted in all three
states. The measures that cannot at least start being implemented by
2012 were not considered.
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As already mentioned in Section 4.3.1, the FPC measures in Saxony were
already evaluated and prioritized, and served as the basis for formulating
the FRMP. This was done using a standardized, nationwide method
(SMUL, 2005), where the following criteria were considered: damage po-
tential, cost-benefit ratio, supralocal water management impact, and the
vulnerability of ecological assets. All these four criteria were determined
separately and subsequently assessed on an equally-weighted point sys-
tem where 25 was the maximum possible point to be reached in each cri-
terion. The measures with at least 65 points were categorized as “high
priority,” whereas the measures that scored between 35 and 60 points
were of “medium priority” and the ones below 30 points had “low priority”
(SMUL, 2005).

The nationwide prioritization of the FPC measures in the WeiBe Elster
Catchment resulted in 60 measures with “high” priority, 108 measures
with “medium” priority, and 56 measures with “low” priority. The
measures with “high” priority had the highest possibility of implementa-
tion by 2021, and based on this, the measures with higher priorities that
were not yet implemented have been included in the FRMP; they be-
longed exclusively to the area of flood protection using technology. For
further measures involving the other areas of action, the feasibility of im-
plementation by 2021 was considered.

In Saxony-Anhalt, the measures were first prioritized by estimating their
chance of implementation. The FRMP measures were classified into four
categories based on the length of time until implementation: short-term,
medium-term, long-term, and constant. It was essential that the imple-
mentation of all these measures could at least begin by 2021.

In Thuringia, a decision was made that the measure that would protect
people’s lives to take priority over all other criteria. Additional criteria for
the prioritization were feasibility and the cost-benefit ratio. Measures
achievable in the short-term with small financial input had a higher priori-
ty over the measures requiring longer time and more financial means to
achieve. Therefore, the areas of action formed the basis for the general
prioritization:

e High Priority: Measures such as cautionary land use, infor-
mation management, and organizational measures that would
prepare for and prevent the adverse effects of flood events, or
measures in the scope of “enforcement of legal provisions,”

e Medium Priority: Technical and organizational measures for pre-
venting the adverse effects of flood events in advance, i.e. es-
tablishing a reliable flood forecasting system and disaster man-
agement plans,

e Low Priority: Measures related to building/construction technol-
ogy for preventing the adverse effects of flood events.

4.3.3 Overview of Measures

Table 4-3 gives an overview of how the FRMP measures were distributed
based on individual areas of action.
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Table 4-3: Number of FRMP measures tabulated based on the areas
of action
- Thuringia
Area of Action Saxony Saxony - 9 PNt
Anhalt regional municipal

Cautionary Land Use 2 6
Natural Water Retention 4 1 8
Flood Protection using Technology 56 6 4 6
Cautionary building Practices 3 2
Cautionary building Practices 4
Emergency Measures 3 25
Provision and Preparation for Hazard and 4

. 5 6
Disaster Control
Summe 74 32 30 20

1) According to TMLFUN (2012b)

Most of the suggested measures had limited local or, at best, regional im-
pact. The measures with panregional influences that required the agree-
ment of all involved states in order to take effect were:

e The flood retention in Lake Zwenkauer, a post-mining lake lo-
cated south of Leipzig (proposed by Saxony, agreement of Sax-
ony-Anhalt required),

e The flood retention in Lake Haselbacher, a post-mining lake
southeast of Leipzig (proposed by Saxony, agreement of Thu-
ringia and Saxony-Anhalt required),

e The development of unified, transboundary flood hazard man-
agement and information systems (proposed by Thuringia, af-
reement of Saxony and Saxony-Anhalt required),

e The preparation and implementation of optimized control and
operational process for the existing dams in the catchment
(proposed by Thuringia, agreement of Saxony required).

The measures mentioned were also for the Elbe River Basin and therefore
is relevant for Level B of the FRMP.

Based on previous evaluations (PGSL, 2012b), no transboundary
measures were planned to take effect in Saxony-Anhalt.

4.4 Strategic Environmental Assessment and Public Participation

Because the existing FRMP deals with a pilot activity on regional sub-
catchments represented by Level C of the WFD, no Strategic Environmen-
tal Assessment (SEA) was carried out, but rather, a general description of
the SEA approaches in applicable sections were included in the FRMP. A
SEA is only carried out on the river basin community level (Level B) of the
Elbe.
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4.5 Coordination

4.5.1 Transboundary Coordination

According to LAWA (2008), the management units to be shared by all
member states of the international river basin districts are:

e Exchange of information on the preliminary assessment of the
flood risks,

e Coordination of the flood risk area designation,

e Exchange of information for the flood hazard and flood risk
maps, and

e Coordination of the FRMP development.

Regarding the agreements with the Czech Republic, the method used for
the preliminary assessment and determination of the significance criteria,
it was decided that the upstream area of the WeiBBe Elster, located in the
Czech side, was not exposed to any significant flood risks (Section 4.1).
Therefore, specific agreements with the Czech Republic, the upstream ri-
parian country, were not necessary.

The above-mentioned requirements allude to the fact that official agree-
ments among the states of Saxony, Saxony-Anhalt, and Thuringia are re-
quired. As such, the first three points can be considered as fulfilled (DHI-
WASY, 2012).

A question remains in regards to the structure for the trans-
boundary FRMP coordination among the involved states. It is es-
sential that the measures and the objectives are frequently reviewed and
adjusted. According to Article 7 Section 4 of the FRMD, the FRMP shall
“not include measures which, by their extent and impact significantly in-
crease flood risks of other countries that lie upstream or downstream of
the same river basin... unless these measures have been coordinated in
advance.” This relates to issues, which have supraregional implications,
such as flood protection measures using technology. For these, coordina-
tion efforts between the upstream and downstream regions in the building
law approval and participation procedures are needed. As for the trans-
boundary collaboration on non-technical issues, such as the scope of spa-
tial planning, there still remains a need for structured regulation.

4.5.2 Coordination with the WFD and NATURA 2000

In accordance to the Article 9 of the FRMD, the implementation of the
FRMD and the application of the WFD had to be coordinated. The WFD
within the hydrological units (river basins) would also be implemented, as
with the FRMD. LAWA (2008) recommended that the flood hazard and
flood risk maps in particular to be adjusted based on the information from
the implementation of WFD, and the FRMP to be coordinated based on the
review of the management plans for the WFD. The objectives of the WFD
were to take into consideration the areas of action in cautionary land use
and natural water retention, and to develop and implement them in an
appropriate manner (LAWA, 2010b). With this in mind, improving the cur-
rent status of the aquatic and ecological systems, as well as the related
terrestrial ecosystem and wetlands, would prevent further damage and
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provide protection, which would be consistent with the WFD in terms of
water resources.

In principle, the FRMD has adapted the definitions of “river," “catchment,"
“sub-catchment,"™ and “river basin unit," as outlined in Article 2, as well as
the eligible area requirement for the catchments in WFD, to be greater
than 10 km?. This provided an opportunity to explore the mutual ad-
vantages of and synergy between the two directives.

AARRY

Article 9 of the FRMD calls for the coordinated implementation between
the WFD and the FRMD. The goal is to encourage efficiency and infor-
mation exchange while achieving synergies and common benefits in re-
gards to the environmental targets.

That is to say that the measures must be identified and, preferably, exe-
cuted where appropriate in the implementation of both the WFD and the
FRMD.

In implementing the directive, conflicts among the different objectives,
alongside the synergy effects, can occur. These conflicts are especially
likely in the execution of the technical flood protection measures. While
the WFD conforms to the good ecological status for natural water body
and the slightly lesser goal of good ecological potential for heavily modi-
fied and artificial waterbody, flood defense facilities, to a lesser or greater
degree, affect the waterbody structures; the cumulative effects can en-
danger the achievement of the WFD targets.

In the case where the agreement on the shared objectives is not possible,
exceptions from the WFD standards can be made under certain condi-
tions. Required for such exceptions is the examination of possible alterna-
tives and appropriate courses of action, as well as a directive-conforming
justification. Due to the high level of aggregation in the plans prepared for
Level B and the programs of the FRMD and the WFD, this level does not
appear suitable for such approaches. The Level C, on the other hand, pre-
sents a possibility to position sufficient enough technical measures of the
FRMP, to localize the area of conflict, and to predict the impact of achiev-
ing the objectives on the waterbody. The evaluation process is to decide
which aspects must be withdrawn. The result of the evaluation process is
binding, and is utilized for the composition and enhancement of the next
management plan and the program of measures (Bewirtschaftung-
szeitraum 2015-2021). The procedure ensures the exchange and the
comparison of fundamental, directive-specific data and information, and
offers the different stakeholders involved an efficient, lateral, and con-
sistent procedure to execute the measures within the scope of their com-
petency.

The guidelines used for coordinating with the WFD were applied equally to
the coordination with NATURA 2000, a network of protected areas initiat-
ed by the EU. The basis for implementing NATURA 2000 was formed by
Directive 92/43/EEC (Fauna-Flora-Habitat Directive, abbreviated FFH Di-
rective) and the Directive 2009/147/EC (Wild Birds Directive). The EU
member states have committed themselves to restoring, preserving, and
evolving particularly important species and habitats through necessary
measures. The depiction of the FFH and WBD designated specie and bird
protection areas on the flood hazard and risk maps ensured that the pro-
tected areas will be considered as a part of the flood risk management.
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4.6 Conclusion

The Strategic Environmental Assessment and coordination with the WFD
and NATURA 2000 would only take place in the level of the river basin
community of the Elbe (Level B).

Based on the LAWA guidelines, FRMP for each sub-catchment within the
pilot catchment of WeiBe Elster was devised, then consolidated into a
comprehensive FRMP for the states of Saxony, Saxony-Anhalt, and Thu-
ringia. The pilot project demonstrated that a transboundary FRMP for
each regional sub-catchment was formulated largely based on the infor-
mation and documents that already existed, and that, with a shared vi-
sion, an orchestrated method towards a regional FRMP could be formulat-
ed.
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