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Okologische & 6konomische Konsequenzen von Niedrigwasser
(WaX-DRYRIVERS: AP 3)
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Entwicklung Low-Flow-Vulnerability-Index: Laichsubstrat:
Artspezifischer autdkologische Eigenschaften in Kombination mit Lange der Laichperiode ariadnophil {1) = polyphil (1) <

. : : . Mittel :
niedrigwasserrelevanten Wirkmechanismen (Mitteleuropa) pelagophil (1,5) = ostracophil (1,5)
>=5 Monate (1) < 4 Monate (2) ' ) e 1y -
= < psammophil (2) < phytophil (2,5) Fekunditat (Laich pro Tier):
< 3 Monate (3) < <= 2 Monate (4)
P — < phyto-lithophil (3,5) < lithophil hoch (>100000) (1) <
spezifisc : mittel (5000 100 000) (2,5) <
Inkubationszeit (Laich): C syl niedrig (<= 5000) (4)

<7 Tage (1)< 7—-14 Tage (2,5) <
>= 14 Tage (4)

e Ungewichteter Mittelwert Alter bei Geschlechtsreife:
EEERTE , _ ,
( e e o e Laichverhalten: jung (<= 2 Jahre) (1) < mittel (2to 4
recherche portionsweise (1) < einzeln, Jahre) (2,5) < alt (>4 Jahre) (4)
LFVI-Index, (Autskologische ausgedehnt (2,5) < einzeln (4)
artspezifisch
p Artspezifische / Grundlagen) - : :
Eizenschaftsaus- Lange bei Geschlechtsreife:
g Wanderdistanzen:

klein (<=10cm) (1) < mittel = (10
to 25cm)(2,5) < groB (>= 25 cm)
(4)

pragung weit (1) < weit — mittel (1,5) <

mittel (2) < mittel — kurz (2,5) <
kurz (4)

LFVI-Wertung .

an

Mittlere Lebenserwartung:

Konsequenzen -
. lang (1) < mittel (2,5) < kurz (4)

Praxis-

LFVI-Index- Niedrigwasser-
Anwendung basiertes Risiko
Wertung, ﬁ (basierend auf * Management-
Gesamtzonse Modell- oder bedarf

Trophiestufe:
omnivor (1) = planktivor (1) <

Realdaten) * Folgen-

abschatzung
Etablierte invertivor (2) < inverti-piscivor =
Bewertung herhivor (3) < piscivor (4) =
Artengemeinschaft (fiBS) filterfeeder (4)

Identifizierung, Bewertung und Prognose gewasserokologischer Konsequenzen fur das Makrozoobenthos: Von Beziehung zwischen dem KLIWA-Indexy,,z und dem
den besonders mal3geblichen Niedrigwasser geprdagten mess- und modellierbaren Habitatfaktoren (ber die Bio-Indikation multimetrischen Bewertungsindex MMI (0 bis 1) von PERLODES
respiratorischen Stresses zur Konsequenzenprognose und -bewertung flir Szenarien am Beispiel der Selke: Je héher der KLIWA-Index,,,5 !4, desto

Discharge (Q) influ- Bio-Indication KLIWA - Assessment & Selke: Perlodes-MMI vs. KLIWA-Indexyzg
enced environmen- of respiratory _> Indexy;zg"? _> prediction of 02 S, e
tal Parameters stress by the ecological drought 8 e erommeanie 10 9O, @8

. 07 f ;3‘ [ o~ good
consequences with - - "‘--.,".
o . l - g n example a: drought deterioration class 1 8. : \\\ Ligse;f;he best
dro 1] on inverte- PERLODES % 0,5 modqa'te I\p\bl "
Bee 2 & 5 © Celeg @ T
eﬂeCts QQ brates . ' : ‘ ' § O' 4  example b: drought deterioration class 2 . ©
water femperature (T) - \ ) 303 poor |_ e \‘\
. "2 7, '°....
LR Ik 0,2 y=-0,1026x+1,8475 [**-.._
| ﬂ T 0,1 bad RA = 0,8618 P Line of the linear
regression
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Halle, M., Muller, A., Sundermann, A., 2016. Ableitung von Temperaturpraferenzen des
Makrozoobenthos fir die Entwicklung eines Verfahrens zur Indikation biozdnotischer
Wirkungen des Klimawandels in Fliedgewassern. Heft 20. (https://
www.kliwa.de/publikationen-hefte.htm).
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Sundermann, A., Mueller, A., Halle, M., 2022. A new index of a water temperature
equivalent for summer respiration conditions of benthic invertebrates in rivers as a bio-
indicator of global climate change. Limnologica, 95 (2022), 10.1016/j.limno.2022.125980.

Wi rku nQSkette SOZioa konom iSCher Konsequenzen: Sector Associated Effects Pecuniary Effects on Economy and Society
Von den Treibern zu den Auswirkungen von Niedrigwasser auf sozioGkonomische Nutzungen inkand nagation e ey depe s ey .9, ekl
Lowering of water levels in rivers and canals makes navigation difficult or impossible OFHErs In case of fow-low ns

[13.47.75] Reduced passenger transportation;

limited ferry senices

Tourism and . L . o
CEC . ) Less recreational activities and tourism due to reduction in the amount of water, water ) ) ) .
drlvmg forces pressures state 1mpacts recreation _ Losses in the leisure and tourism industry
level at the surface, and water quality [13,33.49 50 51]
climatological hYdrv(:r{aotgirc:J drlought y— socio-economic impacts Reduced runoff and surface water levels for water-related cultural activities Loss of cultural sites
along with political and PPy & on various economic _ _
oAl dniaie (streamflow, groundwater, low-flow events dectons Reduced flows through hydroelectric power plants or for pumped storage withdrawals
climatological reservoir and lake levels) [13.39.43 51]
drivers —— - — = Energy ) ) — Production losses at hydropower and thermal power plants
8 Lack of raw materials for energy production(see Inland navigation)
?® &
’ - agricultural drought other appearances (e.g. environmental and other Reduced discharges and surface water levels for cooling water abstraction
% and other pressures plant water stress, etc.) impacts [13,43 4T 49] ] ] ]
, I T Water risk for industrial users:
, Industry Reduced runoff and surface water levels for industrial abstraction (senvice water) decline in industrial production and export earnings
e e e o . . Increased water treatment costs for water supply from bank filtrate; increased costs for
persistent precipitation deficits Reduced surface water levels affect mixing ratio for wastewater discharge ) ’
(leads to hydrological drought) wastewater discharge
e : Water suppliers
political societal . . . : - 37 - 3 TSR G
drivers divess Fol kens L. BaCh man n D. SCh nelder P. and households Reduced runoff, surface waterlleuels, and water guality for domestic and municipal Water scarmh.,.r and u.se restrictions ﬁ:u.r households and municipalities; I!:usses for water utilities:
) ) 1 ) ) withdrawals [13,33,50,75] insufficient water for hygiene purposes: health and well-being effects
pressures . . . .
? DrIVI ng FO rCGS and SOCIO'Econom IC Im paCtS Public and local Losses due to tax reductions and taxes on hunting and fishing licenses; lack of withdrawal fees
\f\, _ - ublic and loca _ . . : . . . T . .
AN r;f‘;::?:ﬁi?“;:’;if“:;irr‘rr‘ekslilgt'm f L FI E t . C t I E . overnment units Low surface water levels lead to increased administrative burden [36] from industrial users; administrative costs of issuing and enforcing withdrawal bans (general
[ (eSS, { - . -
. ]:from ovcfaral:iingre)easg]ichnm:mptiong O OW OW Ven S In en ra u ro pe- g orders) in low-water events: costs of advertising to reduce water use
energy, oo , etc.) with simultaneous ] . ] ] [}
decreaselinlrlel‘iiak;ill(i)ty_ oafls‘;lr:ace‘t«'ater A the ratu re ReV|eW US' ng D PS I R Crlte ria. Agquatic production  Deterioration of aguatic and terrestrial habitats (as a result of increased plant stress, Reduction of aquatic production (food, medicine, cosmetics, etc.)
dec::g’ﬂ’é(wzt;r stogr‘;ge c;pgglt‘y)’an P loss of aquatic connectivity, alteration of chemical-biological and hydrological
inadequate resource : 4 j 4 ' 4N - -
management and lack of e S A SUStalnablllty 2023, 15, 1 0692- conditions, loss of ecosystem functions) [13,33,36,47] Damage to and reduced growth of crops or crop yields leading to loss of income for farmers and
regulation L . . i .
. . _ Reduced soil moisture and water for irrigation and livestock supply others affected, as well as a decline in food production and simultaneously rising food prices
economic https -//dOI [ OrQ/1 O L 3390/SU 1 5 1 3 1 0692 Ag:;:rl':;?rr: 1Er|d [33,38,33,40,4‘1,51] [SDCiD—ECDﬂDmiC erught};

drivers forest losses and forest fires;
Increase in insect infestations, tree and plant diseases as a result of changing dairy and livestock losses (due to reduced food and water capacity)

ecosystem processes

competition in

waterdemand Praxistestung der Entwicklung ] ..
Schadensmodelle in B Sc_:hadensmoc%el.le— Schadenskostendatenbank fiir Operatlona.h.s e/
Pilotgebieten By e Ul At Niedrigwasserereignisse Parametrisierung
g g g
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