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Motivation

Intervention actions
Documentation ?

Establish a detailed
baseline to asses Pre-
& Post- intervention /
restoration actions

A baseline for long-
term monitoring of
river processes
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River assessment-

methodology & context

Variety of indices e.g.,

River Habitat Survey (RHS;

UK)
National Physical Habitat
Index (Denmark)...

Environ Farth Sci (2017) 76:99
DOI 10.1007/512665-016-6347-1

ORIGINAL ARTICLE

Environ Earth Sci (2017) 76:99

Malgorzata Kiiowska-Strugata’ - Lukasz Wieiaczka® - Judith Lekach® -

Diversification of the hydromorphological state and the
quality of streams in the Negev Desert (Israel)

Table 2 Hydromorphological state of the studied sections of the selected Negev Desert streams

Elements Streams

Nahal Sansana Nahal Yatir Nahal Hatira
* Rapid Assessment Protocols - - 1
. Bedrocks 5
For Use in Streams & o
Wadeable Rivers (USA) ek medfatin " - aNe
Reinforced ‘606
e ot
None qs' 95 %
. Eroding clift S‘\qe 60 10
* Rapid Assessment Protocol e ;i
Channel substras \“
Bedrock 10 10
Silt 70
‘ Gravel 30 90 20
* Morphological Quality Index o
(MQJl; Rinaldi et al, 2013) Inbar, 2008
Segment
M_QI 1] 2 3] a1 65 6 71 & | 9 [1
* Comply with WFD 0o ls | sl ol s ] ol 3 0
* Focus on River- o lolololo]olo 0
Geomorphology = T2 - presence of modem Tl
. floodplain
¢ Applled to arange F3: Hillslope — niver comdor N
. connectivity
of environments FA4- presence of bank retreat o I R
¢ Consider human F5- presence of potentially ololololo
. . erodible comdor olololola
alteration of river F6: Bed configuration-valley -
* Riparian habitat Blone B
orphology S ——
assessment |F 7- planform pattern S
. F 8- presence of typical fluvial ol2lolule
* Does not aim to landfomms in the floodplain ololslnls
cover h drobiolo Cross _tatt-l_'. p’(:n C unli[unelp’nn O
Y gy_ F9- vanability of cross-section o
* Does not look @ o F10-structure of the channel bed olslolels

water quality

F11-presence of inchannel large

2|
o

=
<

stot = sum of scores

Rating Cntena:

ND = Not Detectable due to small streams
NA= Mot Applicable to unconfined or partly confined streams

smax = maximum possible based on cateqory C= 124

0 <MQK0.3: very poor; 0.3 <MQK0.5: poor; 0.5 <MQI0.7: moderate; 0.7 <MQI<0.85: good
0.85 <MQ<1.0: verygood
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Mal

* Does it workin
the case of
Mediterranean
Streams?

* Does it workin
the case of long-
term & intensive
anthropogenic
impact

JOURNAL OF THE AMERICAN WATER RESOURCES ASSOCIATION

Vol. 51, No. 2 AMERICAN WATER RESOURCES ASSOCIATION April 2015

CAN RAPID ASSESSMENT PROTOCOLS BE USED TO JUDGE SEDIMENT
IMPAIRMENT IN GRAVEL-BED STREAMS? A COMMENTARY"

Thomas E. Lisle, John M. Buffington, Peter R. Wilcock, and Kristin Bunie®

Human Cause Natural Cause Geomorphic Responise Channel Change
Logging, roads, urban development, Wildtire, landslides, debsis flows, Increased total sediment Finer surface grain
vegetation convarsion, grazin large floods, channel migration i size

e,
off1oad vehicles (ORVs) dam removal,

pus
Increased fine sediment
chmate change snput

Water diversion, climate change Forest growth, stream capture Decreased flow
G RV traffic Meander migration Channel widening

. ORV traffic, suction Intensive salmon spasning. Armor layer disturbance

azing.

poundments, grade control Liog jams, tibutary dolias, Doposition from backwater
res landslde deposics offects
Habitat stroctures, logging slash. Woudy debris Increased form roughness
Dars, watershed rehabiltation, Watershed recovery, debri flows, Decreased sediment ingut Coarser surface
wravel mining log jams

Gravel injoctions, hilldlope disturbance  Dobris flows, landslides, tibutary  Tnputs of coarse sodiment
Transbasin diversion, flow roleases Large runoff events Increased flow
Strean cleaning, channelization Scour by large floods. Decreased form roughness
Causes for inereased sediment Causes for incroased sediment Increased sediment input Chaanel wideniog

input (sco above)
dewatering of viparian

Weakening banks

dovelapiont, roads,
nelization, chimate change

Inereased peal flow

Causes for decreased sodiment japut  Causes for decreased sediment Channel incision from decreased  Chaanel narrowing
(see above), stream deaning input (see abave), scour of waod sediment input ar roughness
Disturbance of fine-grained soflsand  Volcanic ash eruptions Tncreased suspended sediment
bedrarck 1o build banks
Peals flow reduction below dams, fine.  Fine-sediment irputs (see. Riparian encroachment
cause above), reduced peak flows
Steep landscaes with fine-grained,  Gullying

removal of large wood from. cohesive sediments

channela

Channelization, strears cleaning Deboris lows and floods Loss of scour elements Decreased pool
Causes for increased sediment Causes for increased sediment Tncressed sediment input frequency andor
it

ing, remaval of woody riparian Bank crosion by flaods, natural loss  Channel widening
Vegstation, desiceation of riparian of riparian vegetation
egstation by water withdraals

Habitat structures, logging debris, ‘Wood inputs, debris fows and Gain in scour slements Tncreased pocl
blowdoven of riparian buffers landalides quency andior
Causes for decroased sediment Causes for decreased sediment Decreased sediment input Volume.

i bove) input (see above)
Suetion dredging Direct effeces

Contextual Approach

Headwaters Transfer

Increase

Church, 1992 in Robert, 2003

Hydro phic pr Vi i
and fluvial landforms succession
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Vegetation
recruitment

Diaspore | '

dispersion

+ -

Transverse hydrogeomorphic disturbance gradient

Corenblit et al., 2007

channel width
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Hortobagyi et al., 2017
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* Drainage area: 293 km 5 ot
| d
* Mediterranean climate | ..l / L, 1
£

* Mean annual rain depth: .
~550mm ikl
* Main stream: 32 km
* Main tributary-
Nachal Yiftachel

* Several springs (2-3 M m3)

Soregs @

Rain Stations &

Israsl Hydrmiogical Staton. 1S @
Strgams
Mal Kistion s
Tagon Watershed 5
Shcreine ——

Ein Yivka, Einot Tzipori,
Einot Yiftachel

* River restoration projects
* Public recreational use by

1 million people

MaQl - Parameters

A total of 17 river Segments
based on:

2
* River longitudinal profile i ' -
i
* Changes inriver - e —— .
Width & size TR \3?;‘»'5% 35°6'E 35°8°E 35°10'E 35°12'E JS'TI"E 35°16'E 35°18'E 35°20
* Hydrological Discontinues- | s \_
dams, reservoirs, won
infrastructure i AN

» 176 Cross sections collected ™™
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Single-thread Transitional Muiti-thread

Confined single-thread

MaQl - Parameters

* Stream channel pattern % g?

Unconfined single-thread

* Stream sinuosity e e h

Wandering

* Altering sediment
transport regime anatrancing

=
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1085

TripporiStream 1945 est. <<=
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* Stream cross sections S e
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¢ Channel incision [ f— e

* Lateral connectivity £ '
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MaQl - Parameters

* Stream confinement
* Stream-Floodplain
coupling

)

Confinement class | Description

Confined All cases with confinement degree > 90%
Confinement degree from 10% to 90% and confinement index < 1.5
Partly Confi degree from 10% to 90% and confine index > 1.5
Confinement degree < 10% and confinement index < n
Unconfined Confinement degree < 10% and confinement index > n
unconfined

confined
Wp
w

,

H

Seement Sinuosity Confinement
¢ Index Index
1 1 -
2 14 1033
3 1.1 80.8
4 17 212.6
5 64 109.1
6 1.2 48
7 13 76.3
8 1.1 102.2
9 14 58.9
10 13 272
11 1 46.3
12 1.2 46.2
13 1.1 511
14 1.2 105.7
15 1.2 53.7
16 1.1 39.7
17 1 29.3
1
0.9 f/
MQl - Parameters s /]
——segl3
€ 0.7 / T e
* Bed material 506 //
.. 805
* Downstream fining g [/
§U'4 / / ——Seg02
//
0.2 /
™ 0.1
Headwaters Transfer Deposition
0 }
10 100 1000
Particle size (mm)
i 70
60
channel width 62.3,
0
channel depth ’E‘
mean flow velocity Eo 46.5
L ] [
s 385
m.mgemea(x_‘mmam dstance) E o 34.8 334 D50
S 275
S o 73 208 5
10

Seg13 Seg12 Segl0 Seg09 Seg08 Seg07 Seg06 Seg0S Seg04 Seg02

Distance up/downstream direction (by segment)
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MQI - Parameters

* Artificial structures
e Artificial bed & banks o
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MaQl - Parameters

* Hydraulic constraints

* Discontinuity of water &
sediment flux

35°6'E

35°10'E

35°12'E

35°16'E 35°18'E 35°20'E

32°49'N-

32°48'N

32°47'N

3246

32°45N{

32°44'N
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32°42N7

32°4TN]

35°4'E

35°8'E

35°14'E

Culvert/ bridge
Water extraction
Settlement

Road

Kishon River

Orah Moshe
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Narrow river banks
surrounded by
agricultural fields

Lateral extent of
Riparian vegetation
ranged from 9.2 mto 2.6
m —mean 6.2 m

Some areas agricultural
lands extend directly to
the stream with total
absence of functional
Riparian vegetation




Riparian vegetation
dominated by Rubus
sancta and Phragmites
australis.

Monotypic species
dominance — Mean
species richness per
transect range from 2
to 5.2 species

Rubus sancta - 32%
cover along the stream

58 plant species limited
to a cover of 3%

Cattle grazing along and
inside the stream

Highly degraded riparian
vegetation dominated by
ruderal species

Water quality degradation

Goats grazing along the
stream

Shepherds remove locks on
fenced restored vegetation
areas
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Conclusions

35°4E 35°6E 35°8E 3S10E 3°12E | ISI4E  3SI6E  3SIBE | 3520E

324N

Focus on the geomorphological resulted
overall in “good value”

32°48'N — ey

e Nl Kishon
= Settoments

S24TH Msin Roaes

32°45N]

Good tool — consistent approach /
methodology for comparing / assessing
coastal perennial streams

e
run
Riparian zone degraded, low ecological e«
value .

32°40N

MQl applicable but limited. Provides
consistent methodology but needs more
holistic metrics

Future work needs to customizing the
protocol for agricultural watersheds

Biophysical dysfunctional system

Guiding Intervention actions in Tzipori
Stream
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