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Chapter 2

FLUTILS

Methodological framework
<

« CEN Framework Standard 2004

* RHS (River Habitat Survey, GB), SEQ Physique (FR),
LAWA/BafG/Kern (DE), Werth et al. (AT)

 WFD requirements: Quantity and dynamics of water
flow, connection to ground water bodies, river
continuity, river depth and width variation, structure
and substrate of the river bed, structure of the riparian
zohe



Chapter 2

Methodological framework (CEN)
<

1. Water quality: Methods of biological sampling for all
WFD relevant biological quality elements

2. Biological classification of rivers, lakes and marine
ecosystems

3. Hydromorphological features of rivers and lakes,
and degree of modification of river hydromorphology

4. Assuring the quality of biological and ecological
assessments
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Main paramters based on the CEN Standard
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Case study 1

Inventory for large rivers
(regarding CEN standards and
WFD requirements), developed
for the IAD based on German
approaches for large rivers
(KERN, BfG, NRW/RPF)

Main parameter groups:
1. River channel
2. Banks and riparian zone
3. Floodplain

Five classes evaluation, colour-
ribbon map (scale
1:25.000),
data generalisation for
overview proposes

Hydromorphological Survey

Kopacki Rit (Danube, Drava)
Dissertation Ulrich Schwarz 2005

|.START / EVALUATION

Surveyor Name: US
Dats of Survey. 23.04.2004)

Danube

|m:wxcn:‘ |
Associated WFD CS_DB
Watetbody

Picture River No:

GIS Floodplain 1D: [CAC FP o007

River Name:

GIS Stretch ID:

Danube13

Piclure FPNo.  [Danube!3
WFD Typology:

Morph, River- DonauSAT_4
Floodplain

Reference Type:

Survey Type River/ Floodplain

Oy Piver field survey

Fiver survey with hyckological data

Fiver surves wih hycko. and remote sersing data
Firver and Floodplan fiskd Suvey

Hydromorphological Survey

Kopacki Rit (Danube, Drava)

Edit GIS Stretch ID:

DALOODT
ILRIVERBED

1.Location

Nearnatural area
Rural area

Urban area 10-50%
Urban area > 50%

2Valley Form

Narrow valiay
Alluial valley
d

3.a)Discharge in ms

of water level in cm '500-1000
with gauge name: 1000-5000
>5000

Bogajevo 2600 m¥s

)Morphological
Floodplain Width in m:

b)Daily mean water
level dynamics in em

4.a)Channel width in m:

source): Historic mape, inlan,
navigation maps, geo-morphologic
maps, vegetation maps, asrisl

about navigation structures, dredg:
racent incision, water abstraction,

1 Navigation Map 1: 10,000 2. Tapo may

0-100
{only peak hydropower
production): 100-1000
>10000
Remarks:
Pegel Bogoeva

Edit GIS Stretch ID:

IILBANKS / RIPARIAN ZONE

Maps// data sources fiitel, scale,
i d

pictures, remote sensing datalf data

flood level dynamics and capacities

25,0003 Habital map 1: 201000, 4 Landsat
scones 19982001 IHP Danube Monograchy.

IV.FLOODPLAIN

Evaluation

Evaluation Score RIVERBED:

Evaluation Score BANKS /
ing.  RIPARIAN ZONE.

L -
Evaluation Scors FLOODPLAIN:

pe 1
Total Value:

Range = Hydromorphologial status
high, biue:

good, green
moderate, yellow
paar, orange
bad, red

Explanation *Floodplain sections"
Borderline orthoganal 1o the floodplain axls:

Dissertation Ulrich Schwarz 2005 DALODOT S =
i
|.START / EVALUATION I.RIVERBED 11I.BANKS / RIPARIAN ZONE IV.FLOODPLAIN
1.PLANFORM: ajSinuosity:  Reference Conditions: | 2.RIVERBED 2 A.2)Ch 6.a)Migration barriers longitudinal:
a)Bars, islands, riffles undistubed no structure for migration 3
absolutely straight (1,0) 3 three or more dd ope: fish ladder or elevator 3 2
straight (1,01-1,05) 3 W0 ECARm LASORON. by-pass migration or partial ramp| 2 2
light 5 i bed reinforcement, impoundment = Lk, P
slightly sinuous (1,.06-1,26) 1 graymes, paralel stiuctures <173 Wh full ramp 2 2
i 2 greyres. paralel stuctunes 3173 Wb, 0 bamer i
meandering (>1 5) 2 faiviay widh < 1730 L
2 [oales airvay width 173273 Wh b)Type barrier longitudin Boa
Evaluation fpick up value E ?-‘;‘_ ?g faiviay vidh > 1/3Wb 1 o o b El
from the matrix or miark g undiuabe weir
s 55|58 ; R
i i i Esaluat
ST e 1iMain Subeirats graineize: E— ]
b Channel type: Shortening: "l;f:'ﬁm l';W“'I groynas: E:::zl)ﬂnﬂmml Ewalislion | cjMigration bamiers lateral:
, o
T Excisnation Coarse guavel (200600 run) ]| 1o struetars for migration 3lals
nane |14 2 Ei it Viechm grave (20200 e = SIS
parallel channels 2 5-10% 4 wan Fine guavel i
i T 5% 5 A inlet/outlet structura 2
»>30% Coarse 4l [0.2:0.6 mn) MAGNW ford structure 2 2
Evaluation s = Shicy 002 no barier B
= ! s ¢ irganic
Evaluation | :[ Evaluation, if avallable | = — diType barrier lateral: é et
dlLerge woody debris (Wp): | S-Channel sabiization: S [ ] o gy e 1= B £ 7
iy bed 2 |af¥ lieciive nlois/outet;
3.a)Flow diversity / variation in depth: Explanation. LD (ersth ground sils 2[5 closed wih bouiders, gabiors Evaluation [ 3}
»3m, dieeneter > 30 cm) sl
extent of natural bank average scare from ll 43 | perim IR e crotsing il o
rerbed festures | 3.5) average score fiom 12 | single channel: ‘ I:hanfvil' - ey 7R 0% 2
medification in width score from Il Th abundam (>20) |1 (= 40) s ‘ﬁﬁ‘:"' 4
fraquent (11-20] 21-40 = 2 ~E0° 5
b)lmpounded reaches: Evaluation iy 5-1]0 : 21‘720; HRACa InciHom A=y Evalustion 2
x Evaluation average m_ unknown £ g
<10% 2 if svallable alug 4 (=0 [ moderaie (5-10 mm/a) o
o none 5 =
10-50% 4 d >10 mmy 5
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Drava: Hymo reference conditions and typology

Type M-l Transition type from a braided towards a sinuous
1o and meandering river type, moderate
=<3 ="y s
! “3/ Y anabranching with small side channels,

! medium-large lowland river with gravel
— ©
SLOVENIA (é(\ Type M-Il Meandering single-channel LEGEND

o river system, few small side channels, _ _
“:ﬂ medium-large lowland river with gravel - Meorphelogical fleodplain of the Mura

o and Drava (Holocene)
(éQ - Recent river courses and waters of Mura,

/ Drava and Danube rivers

qfﬁ’ = = =  Main River-section-types
e Sub River-section-types (compare text)

-

_ ® o 0 15 30 45km A
Type D-lwith sub-types & Kopritnica Y
D-la and D-Ib o Baja
LA | Type D-ll with sub-types
(A D-lla and D_Ib HUNGARY

Predominantly J

braided river system,

anabranching with a lot Transition type ,/ i
of small side channels, with  from D-| towards &P s
less slope increasing a sinuous and @\ o T W
sinosity and less side meandering ¥ ]
channels, large lowland river type, only 0
river with gravel partial anabranching, et

large lowland river with CROATIA

gravel tand coarse sand Honji Minolja

Type D-lll with sub-types

D-llla -D-llle B \
= 7 v Apatin
Meandering single-channel . i SERBIA
river system, several small i o
side channels and typical / Osijek « 1
flood plain waters, 1
large lowland river i‘? 1
with sand %
o

Prepared by FLUVIUS, 2006 =
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Fluvial morphological parameters

e

Parameter

Danube from [«
Bezdan to Apatin
(reference / recent) ==

Reach in km

43124 |/

Channel width in m

360-650 / 380-1.000 . o

[] O Umegetath- ed bars 2,5.1/ 1
] O Intial pioneer bars 9/1
_ ] I older pioneer stards
1 (10%)
ll (25%)
] IV (45%)
W V (20%) /
] 1 (50%)
~—r1
T T T T T " (500/0) 9
1782-84 1834 1882-87 1901 1970 2008
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Drava: Evaluation example Lower Drava and Mura

Drava (from Mura confluence to Osijek)

2195 2196

23 214

Total reach RLinkm




Hydromorphological Status of the Drava and Mura Rivers o IAD
Association for

Drava 23 Danube Research) o, -

DRLOTY
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Hydromorphological
status of the Drava
and Mura Rivers:

High() [ ]
Good@ [ ]
Moderate (3)[ |
Poor 4y [ |
Bad(s) [ |

Left floodplain®
Left bankiriparian zone
Left channel

Right channel

Right bank/riparian zone
Right floodplain®

*the floodplain is
illustrated transparent

Barders 0 0.5 1 2 3 Kilometers

. N ' . N -
Morphelogical floodplain margin Scale: 1 : 25,000 A Prepared by FLUVIUS, Vienna, August 2006 e '

Flood protection dikes {in A3 landscape paper format)
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Drava: Overall assessment
L e

* Main ,.drivers* for the Drava: 1. Hydropower, 2. Flood defence,
3. Sediment extraction, 4. Navigation (Mura without navigation)

* Overall floodplain
loss for the entire
Drava and Mura: -75%

» Over 50 large dams

* Overall
hydromorphological
evaluation:

40% have class two or

better (mostly along
the lower stretches in
Hungary and Croatia),
60% contributes to the
classes 3-5 (over 26%
are completely
modified).

Hydromorphological Evaluation of the Drava and Mura Rivers i IA/-I?/

Overall evaluation B ook ™
v e - - el ] B
*_.\1 ‘ é‘}*ﬂl i .‘J AT 9 L::‘ i P’ ‘2:4- X 5 7 - r <;/ 4 't:\ |‘
b /M“ . < AP } ‘1 i o 1 RSV e A o /
SRR S o
LL‘\ ‘ AT \ : { o A
o S > 1 f A

o

LEGEND

Drava River Basin with
Mura Sub-basin

{_\AUST IA
Klagenfurt
- -l
l:l Morphological floodplain*
(2.450 km?)

- Recent floodplain* B
(880 km2) (*including all waters) S8

Hydromorphological

assessment of the Drava

and Mura Rivers:

High (1) (9%)

Good (2) (31%)

Moderate (3) (23%)

Paor (4) (11%) The assessment is based on continuous field data for the

Bad (5) (26%) lower Mura down from Murska Sredice (SI) and for the ’ dg
entire lower Drava down from the Mura confluence. For all ¥

upper river stretches site samples and calibration measurements

Main fish n_'\lgration obstacles were made based on the CEN conform methodology. #
(dams, weirs) Additionally for the whole Drava and Mura the results of the ICPDR )

Danube Analysis Report 2005 and for Austria the national report ‘ j - i
Important tributaries (not evalu.) for the WFD were used (risk assessment to reach the environmental 4 1 # L
objectives for the hydromorphology and HMWB analysis) v ,‘,‘m_ A v’(; ol o] - '’ e
A Barders PR IR ) 4
100
s [ —— "
O >100.000 inhabitants ) s
O  20.000-100.000 inhabitants Scale: 1 : 1,350,000 A Prepared by FLUVIUS, Vienna, January 2007 »
o Other important cities <20.000 inh. (in A3 landscape paper format)
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ase Study 2 Dabe: JDSVIongitudinaI

survexi site survex

= Longitudinal survey: Homogenous stretches of about
50 km along a five class evaluation system according
to SOP

= Site survey: Detailed JDS site characteristic according
to SOP table without evaluation

= |nventory of dams, hydrological situation during the
survey

= Additionally to the site survey fact sheets for all
stations incl. tributaries were prepared

= Access database development and GIS integration
(site coordinates, rkm and assessment stretches) ;;
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Danube: Longitudinal survey (focus)

A total of 62 homogenous stretches along the Danube
including the three delta branches (in total 2,584 rkm)
were prepared.

The mean length of each evaluation stretch is about 42
rkm, the smallest is 8rkm (strongly altered town
stretch) and by far the longest 225 rkm (between
Calafat and Svistov at the lower Danube).

In general the length of homogenous segments
increase for the lower Danube.

14
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Danube: Classification channel

" CIaSS 1: Channel Evalu Channel
nearly natural

= class 2: slightly

0%

modified
» class 3: moderately N
modified =
= class 4: severely =
modified

= class 5: totally
modified
15
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Danube Classification banks

= class 1: nearly natural Evalu Banks
banks

= class 2: reinforcement
in small sections

= class 3: reinforcement
In large sections

= class 4: continuous
bank reinforcements

= class 5: totally
modified banks

mi
@2
o3
o4

m5

16
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Danube: Classification floodplain

= class 1: Very high
ecological value

= class 2: high
ecological value

= class 3: moderate
ecological value

= class 4: Low
ecological value

= class 5: floodplain
totally modified

29%

Evalu Floodplain

2%

m1
o2
o3
o4

|5
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Danube: Total evaluation

Assessment according Evalu Total
to WFD/CEN classes:
= class 1: High

= class 2: Good

= class 3: Moderate
= class 4: Poor

= class 5: Bad

0%

mi
o2
o3
o4

|5
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Danube: Total evaluation

class1 high
class 2 good

P class 3 moderate
class4 poor
class 5 bad

\
il

Sulina
Wachau Budapest Iron Gate

500 1000 1500 2000 2500 rkm
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Outlook, implications for the Danube
<

« Harmonized approaches based on CEN standard are necessary
« Assessment of screening methods versus full inventories

» Morphological reference conditions should be more considered

 Hymo inventories would strongly support and post-validates the
typological units and the water body delineation

* Would enable a transparent HMWB designation based on quantitative
and qualitative hydromorphological data

* Would allows a precise development of tools for measures
« Ongoing projects involved: IAD Hymo study Mures, SEA Szigetkoz

(historical riparian landscape analysis)
20



