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Danube countries with catchment areas >2.000 km?: Austria, Bosnia &Herzegovina, Bulgaria, Croatia, Czech Republic,
Germany, Hungary, Moldova, Montenegro, Romania, Serbia, Slovak Republic, Slovenia, Ukraine (14)

Some Basics:

Danube countries with catchment areas <2.000 km?: Albania, Italy, Macedonia, Poland, Switzerland (5)

11 transboundary groundwater bodies of basin-wide importance are identified in the Danube River Basin District

Approx 80,5 m|II|on |nhab|tants are settling in the Danube River Basm Dlstrlct

Kf‘

O Danube River Basin District (DRED)
— Danube River

— Tributaries (with calchment area > 4 000 km?)

[ Lake water bodies (with surtace area > 100 km)
W Transitonal water bodies

© 100,000 250,000 inhabitants
[ 250,000 - 1.000.000 inhabitants
77> 1,000 000 inhabitants

B Coashl weter bodies 0 s 10 200 Kilometers
Canals Pttt

L Competent authority Scale: 1 4,500,000
National borders (Seale 1-6,0001000 n A4 lanascape paper format)

wiw icpdrorg

s by 84,8, C2 DE HR. KU, MD. RO. RS, 5L SK, Uy ane CH, excep AT, C2, DE AR Hl, MD, RO, S, SK a0 UA,
ESR AL ME. MK Shattie R topographic lay DRBD of AL IT. ME and PL.

wemna ceceneer 200 SOUTCES: http://www.icpdr.org/participate/sites/icpdr.org.participate/files/DRBM_Plan_2009_Maps. pdf
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Some Basics:
The Danube River Basin District covers 9 ECOREGIONS or parts of them

MAP 2

HR i
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LEGEND

B Aps The Carpathians

W Dinaric Westem Balkan Hungarian Lowlands
Eastem Balkan Ponlic Province
Central Hightands Eastern Piains

W No data provided

[ Danube River Basin District
— Danube River
— Tributaries with catchment area > 4,000 knr’)
11 Lake water bodies (iith surface area > 100 knv')
B Transitonal water bodies
W Coastal water bodles

Canais

National borders

Danube River Basin District: E

coregions
2L ¥ ,

/

Adriatic -
Sea

Cites:
S 100,000- 250,000 inhabitants
[ 250,000 1,000,000 inhabitants
L7 > 1,000,000 inhabitants

0 s 100 200 Kilometers
bt "

- v
Scale: 1: 4,500,000
4

(Seale 1: 6,000,000 in A landscaps papss format)
www icpdrarg

POR (AT, BA BG, C2 DE HR, KU MD. RO. RS, SI. SK, UA) and CH, except b he fadwing:

of AY, €2, DE HR HU, MD, RO, 81, $K and tA:
7. ME and PL

OfAL NE MK

Vienna, December 2009

Sources: http://www.icpdr.org/participate/sites/icpdr.org.participate/files/DRBM_Plan_2009 Maps.pdf

P

and icpdr “Danube Basin Analysis (WFD Roof Report 2004)”
In several countries (Germany, Austria, Croatia, Hungary and Romania) the ecoregions have been
divided into smaller geographical regions to address differences in river types based on different
landscape features or differences in the aquatic communities.
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Ecoregion Countries with
territories in the DRB

4 — Alps Germany, Austria,
Slovenia, Italy, Switzerland

5 — Dinaric Western Balkan
Austria, Slovenia, Croatia, Bosnia i
Herzegovina, Serbia and
Montenegro, Albania

6 — Hellenic Western Balkan
Serbia and Montenegro, Albania,
Macedonia

7 — Eastern Balkan Serbia and
Montenegro, Bulgaria, Macedonia
9 — Central Highlands Germany,
Austria, Czech Republic

10 — The Carpathians Austria,
Czech Republic, Slovak Republic,
Poland, Serbia and

Montenegro, Romania

11 — Hungarian Lowlands
Austria, Czech Republic, Slovak
Republic, Slovenia, Hungary,
Croatia, Serbia and Montenegro,
Romania

12 — Pontic Province Romania,
Bulgaria, Moldova, Ukraine

16 — Eastern Plains Romania,
Moldova, Ukraine
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Some Basics:
major tributaries

River Mouth at Length Size of Average Time series
Danube [km] catchment Discharge for discharge
[rkm] [km?] [m3/s] values

Danube 0 2,780 801,463 6,460 (1914-2003)
Lech 2,497 254 4,125 115 (1982-2000)
Naab 2,385 191 5,530 49 (1921-1998)
Isar 2,282 ZN 8,964 174 / (1926-1998)
Inn 22 515 26,130 735 1921-1998)
Traun 2,125 153 4,257 150 ‘/é1961-1999)
Enns 2112 2&‘ 6,185 200 (1961-1999)
Morava/March 1,880 329 26,658 119 (1961-1999)
Raab/Raba -2 31\ 10,113 88 (1901-2000)
Vah 1,766 398 18,296 161 (1931-1980)
Hron 1716 278 5,463 55 (1931-1980)
Ipel/lpoly 1,708 197 5,108 22 1931-1980)
Si6 1,498 1?1\‘ 9,216 39 / 1931-1970)
Drau/Drava 1,382 N 41,238 577 946-1991)
Tysa/Tisza/Tisa 1,214 966 157,186 794 (1946-1991)
Sava 1170 861 95,719 1,564 (1946-1991)
Tamis/Timis 1,154 3 10,147 47 (1946-1991)
Morava (CS) 1,103 430 37,444 232 (1946-1991)
Timok 846 180 4,630 31 (1946-1991)
Jiu 694 339 10,080 86 (1921-2003)
Iskar 636 3N 8,684 54 (1936-1998)
Olt 604 615 24,050 174 (1921-1995)
Yantra 537 285 7,879 47 (1936-1998)
Arges 432 350 12,550 ol (1914-2003)
lalomita 244 417\ 10,350 45 (1915-2003)
Siret 155 559\‘ 47,610 240 (1921-2003)
Prut 132 950 27,540 110 (1928-2003)

Sources: icpdr: “Danube Basin Analysis (WFD Roof Report 2004)”
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BaSICS for NaU IR istgu%es
The Ecological Situation of the Danube Region and Lfe Sciences

o Water Framework Directive 2000: goals for
whole Danube River basin

e Danube River Basin Analyses 2004 (ICPDR)
— to find out which common problems exist in DRB

 Danube River Basin Management Plan 2009
(ICPDR)

— to point out strategies and planned actions

Sources: icpdr (International Commission for the Protection of the Danube River)
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Examples for KU
The Ecological Situation of the Danube Region

N tUnl\I/eRrsny of
& - & § atural rResources
Danube River Basin District: and Life Sciences

Hydrologwal Alteratlonsllmpoundments Current Situation (2009) MAP 7a Vienna

.

.o

LR,

LEGEND
= Waler bodes aflscied by impoundments ( i
4%
O Danube River Basin District Cifies:
= Danube River @ 100,000 - 250,000 inhabitants
— Tributaries (with calchment area > 4,000 km?) O 250,000 - 1,000,000 inhabitants

[ Lake water bodies (with surface area > 100 km?) &9 > 1,000,000 inhabilants
B Transitional waler bodies
W Coastal water bodies [ 50 100 200 Kilometers

]

————t——— - -

~ Canals u B
2 - 3 | 'a?, X b ]
National borders Scale: 1: 4,500,000 Sl
a

(Seaée 1) 6,000,000 i A4 landscape paper format)
This imap Sstrates full waler bockes Which are el cted by The eract ocation of i el i mof vissahsed Aoaex 20 of the DREBM Pisn Indic ates respective detalls per couniry www.icpdr.org
This ICPDR product is based on provided by the umm.wrmmczoamm MD, RO. RS, 5L SK, UA) and CH, except for the fodoning: of AT, CZ, DE. HR. HU, MD, RO, 51, SKand UA:

wred for of AL, ME, MK: Topagraphy Mission (SRTAG from USGS Seamiers Date Distrbuton System was used ummmmmm:mummcmmmwmmmdmmd& T, ME and PL

Vienna, December 2009

Sources: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009_Maps.pdf
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Examples for KU
The Ecological Situation of the Danube Region

; ’ T University of
Danube River Basin District: . Natural Resources
River and Habitat Contmuny Interruptlon Current Situation (2009) MAP 5 and L\u/flgr?r%ences

continuity interruption

ix-.f\
REPUBLIC OF
MOLDOVA

Adriatic b2 e \TI TASTEE TS "ROMAN N . T RS - N g
: 7 Sea )J Nl : o ek . . = vkl F S 2 ' ;u
s Y g1 ¥ i
i )I’J 42 ; I\ ’ A
i el e ¥ ! u
:\_7’% A A Sinoie Ty
i {;.__. ke ﬁ;/ = = i
LEGEND wounime]
e  Bamers passable for fish o 2 =
®  Bariers nof passabe for fish :’( - C
2 A .
© Not yet determined g % _ e { = g/ e : Blaok
[ Danube River Basin District Cities: L : ¥ 7 2 NIVt | LN S et ; ey Sea
— Danube River © 100,000 250,000 inhabitants ~al PR D T M 4 A e~ 2T
~ Tributaries (with cafchment area > 4 000 k) [ 250,000 1,000,000 inhabitants
11 Lake waler bodies (with surface area > 100 km*) £ > 1,000,000 inhabitants &) > @) . : o i Sa
B Transitonal water bodies e WE A LAY Py bl oA
B Coastal water bodies o so 100 200 Kilometers L B R  y ) W ST o 1
— Canals e e e e L s e | " - . - ¥ ' X § : - ;
: Scale: 14,500,000
— National borders

(fcale 1; 8,000,000 in A4 landscepe paper format)

www.icpdr.org

This ICPDR product i based 0n national mIGMIENoN provided by Lhe Coniecing Parmies 1o the ICPDR (AT, BA, 86, C2, DE. HR, HU, MD, RO, RS, 51, 5K, AT, CZ, DE. HR. HU, MO, RO, 51, SK and LA
ESR! date was ysed for nabonal bordess of AL ME, MK Shuttie Redar Topograpby M swn (SRTM from USGS Seamisss Date msmmw«wuﬁmmmw«omwwmn mmmmwmwmmmm«n IT. ME and PL

Vienna, December 2008 Sources: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009_Maps.pdf
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Examples for |KU
The Ecological Situation of the Danube Region vyt
Natural Resources

Danube River Basin District: and Life Sciences
Future Infrastructure Projects Planned by 2015 MAP 8 Vienna

W

EL kg

Infrastructure, flood protection,
navigation and hydropower

T

R EPUB.nL.II_N&OF
moLnan
=

" Adristic TN )
3 riatie -~y \WAE e
g~ sl
LEGEND LS Razind(l,
H Bl Lacul
® Navigation —  Navigation N sinoie Ty
® Hydkopower s . Beograd \ & A/  feonsama
W Fhood protection i RBIA eanal Duniread
w— Flow diversion o . _Kragujevac ak o Neagra
@ Others to supply side arms .
M No data provided Otrers
O Danube River Basin District Cities:
— Danube River © 100,000 - 250,000 inhabitants
— Tributaries (with calchment area > 4.000 knt) C1 250,000 - 1,000,000 inhabitants

£ Lake water bodies (uith suros area> 100km) 59 > 1,000,000 inhabitanis
B Transiional water bodies
B Coastal waler bodies o 80 100 20 Kiomeiers
Canals
Scale: 1 ;4,500,000
— National borders (Scale 1; 6,000,000 n A4 landscape paper farmst)

Thia ICPOR product &t based on provided by the. g e ICPDR (AT, BA. 86, CZ DE HR, WU, MD, RO, RS, 5L 5K, LA and CH, except for the
ESR! data was used for national borders of AL ME. MK Shuttie Radar Topography Mission (SRTM from USGS Seamiess Data D)

i i a0 Sources: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009_Maps.pdf

fotlommng: 1 e vred for of )
istribution Systent was uzed as fopographic Myer; data from the European Commission (Jaind Resesrch Center) vwias ssed for the ouler bordar of the DRED of AL, IT. ME and PL.
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Examples for
The Ecoloaical Situation of the Danube Reaion

Danube River Basin District:
Chemical Status of Surface Water Bodies

University of
Natural Resources
MAP 12 and Life Sciences
Vienna

X £ 1

Adriatic *_}I\ L
Sea X
e R__q p
— Good status / high confidence r o A

w— Good status / medium confidence

=ewn Good stalus / low confidence

= Failing good status / high confidence
— Falling good status / medium confidence
=+« Failing good stalus / low confidence

i

Non EU Member States*

— Norisk @ 100,000 - 250 000 inhabitants
Possibly al risk O 250000- 1,000,000 inhabitants

— Alrisk 7 > 1,000,000 inhabitants

= Unknown

0 50 100 200 Kilometers
"
O Danube River Basin District
Scale: 14,500,000
National borders (Scale 18,000,000 in A4 landscape paper krmet)

* Detads on the sk performed dy the Non £t/ Membes States am part of the Danutie River Basin Manegement Pian Annex 14, www.icpdr.org

iksd

This ICPOR product & based os provided by the C: B me ICPDR (AT, BA. B6, C2 DE HR, HU. MD, RO. RS, 5L 5K, UA| and CH, except for the following: 1 was gsed for of AT, €7, DE. HR HU, MD, RO, 81, SKand UA!
ESR! data was psed for national borders of AL ME. MK Shuttle Radar Topography Mission (SATM from USGS Seamiess Date Distnbaton System was used 8z lopographic Myes, data from the European Commiss ion (Jaint Research Conter was used for the ouer border of the DRED of AL (T ME and PL.

vienna, Decemier 2000 SOUrces: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009_Maps.pdf

11.05.2011 Herwig Waidbacher
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Examples for | KU
The Ecological Situation of the Danube Region vy
“latural Resources

Danube River Basin District: and Life Sciences
Nutrient Pollution from Point and Diffuse Sources - Baseline Scenario 2015 for Phosphorous MAP 25 Vienna

,\

soils, agriculture, land use

R

EPUBLT& OF
MOLDOVA

LEGEND
Phosphorous
<30 kg/hemfyear
30-45 kglkm'fyear
45- 60 kgkm?fyear
60- 75 ky/kmyear
> 75 kghmyear oAy
O Danube River Basin District Cities
© 100,000 - 250,000 inhabitants
1 250,000 - 1,000,000 inhabitants
7 > 1,000,000 inhabitants

= Danube River

— Tributaries (with catchment area > 4,000 km?)
[ Lake water bodies (with surface area > 100 km’)
W Transitional water bodies

0 50 100 200 Kilomaters
B Coastal water bodies B e i
—~ Canals N
-1 4,500,000
National borders " L
(cale 116,000,000 n A lncacase paper kert) ¥

swﬁlnmm-mmumwmmmmawumm MONERIS Mode! Syalem (Behvendt ef al, 2007) . However. futthes research and moaltoning is needed wyw icpdrorg
i

This ICPOR product prowided by Ihe n-rm.uru!q.czo&'ﬂm MD, RO, RS, 51 5K, LA and CH, except for the foomng of AT, CZ, DE, HR. HU. MD, RO, 51, SK and UA,
!Wﬂhmmhmmﬂﬂ.lﬁmMMMMW&M&M’MMWM Data Digtribation System was used oz wmmmmmcmummcmmmummwemmu&rrum

vienna, December 2009 SOUrces: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009_Maps.pdf
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Examples for
The Ecological Situation of the Danube Region

Danube River Basin District:
Urban Wastewater Dlscharges — Reference Situation - UNWT 2005/2006 MAP 18

Lb'?ruh_.

2 EPUBLIC OF
# Mo,LDogA
d_> s,

’ 2 S ¥ E % e : . i i s i ¥ avi N .- \ '-w oo
LEGEND Adriatic ~ir 7N w4 CROA B £ . 7 RO A e i -'
Treatment type B R o LT q e & vy A - f § Bew

= 80% of the westewatar Size classes
@ Not collected and not freated 2,000- 10,000 PE &
. 5 10001-15000PE A i g 3 : : v : . -3
Coliacted but without treatment i : . 3 " Rebgrad : 4 . i g il
ot . 15,001 - 99,000 PE N, Tk AL R 4. SERBMST S % | ESES. + ~ClyComsiark
Mechanical treatment @ >100000PE Lt 1 % ; . : ey
| Biological freatment
Blological and ather more stringent treatment
.MN—mdﬁrP-mval = Danube River £ = A s iy A & o DUl N 7
_) More stringent treatment: N- removal ‘Trﬂ:utems(wﬂicarhmmh-ﬂwokm’} o \“ 4 e RN L o = ey Black
@ Vore stingent treatment P- removal 1 Lake water bodies (with surface area > 100 km’) ' ; PR Y7o : ; ¢ .= 4 Sea
@ o strngen treament N andP.remosal B Transiionalwater bodies
P —— W Coastal water bodies
(D) Mechanical treatment = Canms
CDH . O Darubeﬁwsrﬁamﬂmhcr
Q) B0y and ofver more sirngent featment Natine! borders
than N- andlor P- removal Citfes: o 50 -
(D) Wore stingent treatment: N- remaval o 100,000- 250,000 ihabi : 5
0 More stangent treatment. P- removal I 250,000 - 1,000,000 inhabitants Scale: 1:4.500.000 w
‘) More stringent treatment N- and P- removal L7 > 1.000 000 inhabitants (Seale 1: €.000.000 in A4 landscaps paper forman 3

www.icpdr.org

This ICPDR product i based on provided by the e ICPDR (AT, BA 80, C2Z DE #R, HU. MD, RO. RS, S 5K, UA) and CH, except for the following: AT, CZ, DE. HR. HU. MD, RO, 81, SKand LA
ESR! date was vsed for natonal borders of AL ME. MK Shuttie Radar Topography Misson (SRTM from USGS Seamiers Date Disrbuton symmuwnwmrmmmmmcmu;mmcmuumwman—rmrim DRBD of AL IT, ME and PL.

Vienna, Decermber 2008 Sources: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009 Maps.pdf
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Examples for
The Ecological Situation of the Danube Region

Danube River Basin District:

| KU

University of
Natural Resources
and Life Sciences

MAP 19 Vienna

Urban Wastewater Discharges — Baseline Scenario - UNWT 2015

Treatment type
= §0% of the wastowater
@ ot collected and nof treated

@ Coliectod but without treatment
Mechanical treatment
Biological reatment

. Biofogical and other more stringent freatment
than N- andlor P- removal

More stringent treatment N- removal

@ Wore stringent treatment: P- removal

@ Wiore stringent treatment N- and P- removal
= B0% of the wis tewaler

(D Mechanica treatment

(D Biotogical treatment

0 Biological and other more stingent treatment
than N- andfor P- removal

CD More stringent treatment: N- removal
.) More siringent treatment: P- removel
@ More stiingent treatment. N- and P- removal

s TEL &

"‘L-\_.}.P_:

g s

. REPUBLIC OF
*\MOLDOVA
iy Toa

-\ Chisinau
i o

Adriatic "
Sea

: 0; =
G CROATIA

Size classes il
©2000-10000PE
10.001- 15,000 PE
15,001 - 99,000 PE ‘o g
-SERB s
> 100,000 PE {Kragujwﬂ'c' E
= Danube River =1 37 2
~ Tributaries (with catchment area > 4,000 km?) 1 iEY ; Black
[Tl Lake water bodies (with surface area > 100 km* o Sea
B Transitional water bodies e, 8
W Coastal water bodies
Canals .
O Danube River Basin District O e
National borders P e
Cities

0 50 100
©  100.000- 250,000 i i ==

1 250,000 - 1,000,000 inhabitants Scale: 1 : 4,500,000 w e
L% > 1,000,000 inhabitants

200 Kilometers
+ "

(Scske 1 6,000,000 In A4 landscape paper formal) =

AW
of AT, CZ, DE. HR. HU. MD, RO, SI, SKand LA

This ICPOR product i based on

provided by the me iC
ESR! date was vsed for nattnal borders of AL, NE. MK: Shuttie Radar Topography Miszion (SATM from USGS Seamiers Date Distrbaton System was ured sz

Vienna, December 2009

11.05.2011

Sources: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009_Maps.pdf

PDR (AT, BA. BO, CZ DE HR. HU, MD, RO. RS, SL 5K, UA| and CH, ecept for the
opogrephic

fodoving: w21 from was used for
layer; data from he Eurapean Comaisslon (Jaint Researth Center) was used for the outr bordar of the DRED of AL, (T, ME
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Examples for

The Ecological Situation of the Danube Region

Danube River Basin District:

| KU

University of
latural Resources
and Life Sciences

IAP 20 Vienna

Urban Wastewater Discharges — Midterm Scenario - UWWT MAP 20

LEGEND
Treatment type

= 10% of the wastewater
@ Not callected and not treated

@ Collected but without treatment
Mechanical freaiment
Biological freatment

. Biological and other more stringent treatment

than N- and/or P- removal
) More stnngent treafment: N- removal

@ More stingent treatment. P- removal

. More stringent treafment N- and P- removal

= B0% of the waslewater
(D Mechanical treatment
(D siogical treatment

0 Biological and other more stringent freatment

than N- andlr P- removal
(D More siringent treatment. N- removal
‘) More stringent treatment: P- removal

@) Mo stringent treatment: N- and P- removal

= 3

_wastewater treatment — ??

POLAND.

i& s

.o

e
REPUBLIC OF

Adriatic
Sea

Size classes
2.000- 10,000 PE
10,001 - 15.000 PE
15,001 - 99,000 PE
> 100,000 PE

= Danube River =1
— Tributaries (with catchment area> 4000 km’)
110 Lake water bodies (with surface area > 100 km®)
B Transitional water bodies -
B Coastal water bodies

Canals
O Danube River Basin Diskict
— National borders
Cities.
= 100000 - 250,000 inhabii I S
0 250000 - 1,000,000 inhabitants Scale: 1: 4,500,000 w 3
£ > 1,000,000 inhabitants

{Scale 1: 6,000,000 in Ad iandscape paper ormet) 5

www.icpdrorg

This ICPOR product fa based on national

Infamaton provided
E5R1 date waz ysed for natonal borders of AL, ME. MK: Shuttie Radar

Vienna, December 2009

11.V0.cvlLL

by the Cantracting Pariss fo Be ICPDR (AT, BA. BG, C2 DE. HR, HU. MD. RO. RS, 5L SK, UA) and CH, except fr the
3 st layer;

Sources: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009 Maps.pdf

AT, CZ, DE HR. HU, MD, RO, 51 SKand LA,

foilowing: w21 from s used for of
Abisron (SRTM from USGS Seamies. System was usedas ; data from the European Comaission (Joind Researh Conter] ywas used for the ouser border of the DRAD of AL (T ME and PL

reiwily vvaluvavlticer
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Examples for KU
The Ecological Situation of the Danube Region

p : AT University of
Danube River Basin District: NaturaIfResources
Ecological Status and Ecological Potential of Surface Water Bodies MAP 11 andLife Sciences

good ecological status
good ecological potential

EPI.IBLI

- OF

8
éNv-wvhw#" 5 sSong,

fDebrocen sm.wn -":W"@'- :

LEGEND >
Adriatic _;,.r\
Ecological Statuis for Surface Water Bodies Sea )J

High Confidence  Medium Confidence Law Confid

HighStalys =~ == m— sesessns
Good Status ~— —— S —
Moderate Status

Poor Status _—

Bad Slalus

Ecological Potential for Heavily Modified Water Bodies

e O Danute River Basin Distrit

== Moderate or worse Cilies'

Lakes, Transitional and Costal Water Bodies © 100,000 - 250.000 inhabitants

. Good or above £ 250,000~ 1,000,000 inhabitants

I Moderate o worse 9 > 1,000,000 inhabitants

Ecological Potential for Artificial Water Bodies

== Good o sbove 0 s 10 200 Kilometers

= Moderate or worse "

— N information Scale: 1+ 4,500,000 "'Q"
National borders (Scale 1: 6,000,000 in A4 landacape paper format)

www lopdr.org

This ICPOR product &8 based provided by the Ci 75 me ICPDR (AT, BA. B6, C2 DE HR, HU. MD, RO. RS, 5L SK, UA| and CH, except for the following: of AT, €2, DE. HR. HU, MD, RO, 51, SKand UA;
!wunmmmmmuu.u.m anrmmmmeaxrumvsucmamnmnmmu«duwmmmwm:mummﬁa«mmmummwwnma&n' ME and PL

Vienna, Decomber 2009 Sources: http://www.icpdr.org/participate/sites/icpdr.org.participate/filessDRBM_Plan_2009_Maps.pdf
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Examples for KU
The Ecological Situation of the Danube Region

Y y 3T University of
Danube River Basin District: Natural Resources
Wetlands!FIoodplams {>500 ha) with Reconnection Potential (2009) and Expected Improvement by 2015 MAPE  and Life Sciences
o LA ; i
P
N a
: wetlands, ecology, forestry
/’
: Adriatic ;;I\
e Sea }J}"n NSl
s 7,
g 4, ; W
Wetlandsloodpiains with reconnection potential 2009
Wt jplains fo be by201s
O Danube River Basin District Cities:
— Danube River O 100 000 - 250,000 inhabitants
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Examples for KU
The Ecological Situation of the Danube Region
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Examples for
The Ecological Situation of the Danube Region

Danube River Basin District:
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The Ecological Situation of the Danube Region:

Emerging fields for life science universities

Listing the topics:

impoundments
continuity interruption
infrastructure

flood protection
navigation
hydropower

chemical status

soils

agriculture

land use

wastewater treatment
good ecological status
good ecological potential
wetlands

ecology

forestry

habitat protection

restoration for river- and habitat continuity

are highly visible !!

11.05.2011
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The Ecological Situation of the Danube Region Universityof

Natural Resources
and Life Sciences
Vienna

One single detailed example from Austria
» The Hydropower Impoundment of Wien/Freudenau

The Life Science University BOKU as an entity
generated the complete

environmental impact assessment hydrology

hydraulic engineering
sanitary engineering
water pollution control
limnology

water quality assessment
fish ecology and fisheries
spatial planning
transport

navigation

landscape planning
botany, forestry

zoology, biodiversity
11.05.2011 Herwig Waidbacher climatology @/Il;
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The fish-ecological aspect
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RHEOPHILIC

Acipenser ruthenus
Salmo trutta f.f.

Hucho hucho .
Oncorhynchus mykiss
Thymallus thymallus
Chondrostoma nasus
Barbus barbus

Rutilus P[gu_s w_rg_o _
Rutilus frisii meidingeri
Leuciscus leuciscus
Leuciscus cephalus
Leuciscus souffia
Vimba vimba
Phoxinus phoxinus
Gobio kessleri

Gobio albipinnatus
Gobio uranoscopus
Noemacheilus barbatulus
Alburnoides bipunctatus
Cottus gobio _
Gymnocephalus baloni
Gymnocephalus schraetzer
Zingel zingel

Zingel streber

Leuciscus idus
Abramis sapa
Abramis ballerus
Pelicus cultratus
Aspius aspius
Cobitis taenia
Gobio gobio
Lota lota

EURYTOPIC

Anguilla anguilla

Esox lucius

Rutilus rutilus

Alburnus alburnus
Blicca bjoerkna

Abramis brama .
Carassius auratus gibelio
Perca fluviatilis
Stizostedion lucioperca
Proterorhinus marmoratus
Silurus glanis
Gymnocephalus cernua
Cyprinus carpio
Neogobius kessleri

Herwig Waidbacher

STAGNOPHILIC

Leucaspius delineatus
Scardinius erythrophthalmus
Rhodeus sericeus amarus
Carassijus carassius
Tincatinca N

Misgurnus fossilis
Stizostedion volgensis
Gasterosteus aculeatus
Umbra krameri

University of
Natural Resources
and Life Sciences

Vienna
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Fish

RHEOPHIL

Acipenser ruthenus
Salmo trutta f.f.

Hucho hucho
Oncorhynchus mykiss
Thymallus thymallus
Chondrostoma nasus
Barbus barbus

Rutilus pigus virgo
Rutilus frisii meidingeri
Leuciscus leuciscus
Leuciscus cephalus
Leuciscus souffia
Vimba vimba

Phoxinus phoxinus
Gobio kessleri

Gobio albipinnatus
Gobio uranoscopus
Noemacheilus barbatulus
Alburnoides bipunctatus
Cottus gobio
Gymnocephalus baloni
Gymnocephalus schraetzer
Zingel zingel

Zingel streber

Leuciscus idus
Abramis sapa
Abramis ballerus
Pelicus cultratus
Aspius aspius
Cobitis taenia
Gobio gobio
Lota lota

11.05.2011

for improvements

INDIFFERENT

Anguilla anguilla

Esox lucius

Rutilus rutilus

Alburnus alburnus
Blicca bjoerkna

Abramis brama
Carassius auratus gibelio
Perca fluviatilis
Stizostedion lucioperca
Proterorhinus marmoratus
Silurus glanis
Gymnocephalus cernua
Cyprinus carpio
Neogobius kessleri

Herwig Waidbacher

Natural Resources
and Life Sciences
Vienna

STAGNOPHIL

Leucaspius delineatus
Scardinius erythrophthalmus
Rhodeus sericeus amarus
Carassius carassius

Tinca tinca

Misgurnus fossilis
Stizostedion volgensis
Gasterosteus aculeatus
Umbra krameri

Central and South Eas!
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Hydropower — impoundments

11.05.2011

Herwig Waidbacher
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Hydropower - impoundments

University of
Natural Resources
and Life Sciences

Vienna

Stocks are confronted with:

- relativly low average temperature

- lack of shoreline structure (rip-rap)

- low plancton density

- ?2spawning grounds for streaming water species

. ?spawning grounds for standing water species

11.05.2011

Herwig Waidbacher 28



Hydropower - impoundments e

and Life Sciences
Vienna

Objectives for habitat improvements:

- dynamic gravel banks

- dynamic sand habitats

- sheltersin case of flood events

. possibility forlong distance migration

- lateral connections of waterbodies

. reparian bays and channel systems

11.05.2011 Herwig Waidbacher 30



Improvements
a whole concept

11.05.2011

Impoundm.Wien/Freudenau

water level sinks
at flood events
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Improvements -
a whole concept impoundment Wien/Freudenau e

Theintensive connection of lateral

. waterbodies to the main river channel

favours the migration of lacustrine
backwater fish associations and

offers nursery and feeding grounds.

11.05.2011 Herwig Waidbacher 3% INby
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Improvements -
a whole concept impoundment Wien/Freudenau e

The original dominant rheophilic

fish faunaisrepresented in Danube
impoundments by mainly adult
individuals only; gravelbank-spawning
grounds have been constructed in
extended areasintheuppermost part
of the Vienna/Freudenau impoundment.

11.05.2011 Herwig Waidbacher 33 Iy
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a whole concept impoundment Wien/Freudenau ema

An extendedriparian channel and bay

systeminthe central impoundment
serves as spawning ground, nursery
and feeding area for fish associations.
Atflood events these zones have
protective functions.

11.05.2011 Herwig Waidbacher 35 Ty
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Improvements
a whole concept

11.05.2011

Impoundment Wien/Freudenau

Herwig Waidbacher
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migration of 41 fish species in the
bypass system is recorded

11.05.2011 Herwig Waidbacher
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University of
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As an extension of the environmental impact assessment

BOKU institutions — as the hydrobiology — continued and e Joences
scientific work and can nowadays formulate:

* The results of our investigations
show satisfactory improvements of the

established habitats.

11.05.2011 Herwig Waidbacher 40 TNy
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The Ecological Situation of the Danube Region @KU

CONCLUSIONS for CASEE

e 1st SCENARIO for CASEE

* cooperate
— Intradisciplinary
— Interdisciplinary
— transdisciplinary (as seen with hydropower impoundment Freudneau)

« 2nd SCENARIO for CASEE

» Assistance for decision makers, stakeholders, and top
politicians to generate “irrevocable advisory reports“ and
expertises.

11.05.2011 Herwig Waidbacher B
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your attention!

11.05.2011 Herwig Waidbacher ) %’9: %/ I
; EE Yy

Central and South Eastern Europe



| KU

University of
Natural Resources
and Life Sciences

Vienna

11.05.2011 Herwig Waidbacher L/
g casei

Central and South Eastern Europe



