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Riparian zones

Rainfall regime
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Ecosystem Units
Climate change
Sediment Yield

Greening the desert

120000 180000 240000
1 1 1 [l 1

300000
1 1

q

A

200 [

380000

200-25[ |
E 0 20 40 80 km
Ellat | I P O [ [ T [

: Ecosystem-units of Israel and The Palestinian Authority

B Deadsea
B Lake Kinerst — (523 of Galile2)
B Mountainstreams
Alluvial streams
W Northern Jordan River
B Rocky shores
B Tragacant veg. Mt. Harmon
B Semi=steppe batha
Sand dunes (soil) along the coastline
Sand dunes (soil) in the dasert
B Evergrean Meaditerranean maquis
B Deciduous forest Mt. Hermeon
Park Forest
B Acadatreesinthe Aravavalley
Loess plains
Extreme Xeric desert
B shorsline saline's
B posert saline's
Meanders of the S. Jordan River

B Allwvial valleys in arid climate

B Ajwvial valleys in Meditarranean dimate

Shrubby Steppes in the Negev desert

B urkar and Hamra soils !

— - )

Rotem, D., & Weil, G. (2014). Natural
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Authority-Representativeness in Protected
Areas and Suggested Solutions for
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Trends in rainfall regime over Israel
Desert
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Greening the Desert —
Backgrond Cont.
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Ecosystem Services: Soil & Water Conservation, Flood regulation, NSP
Regulation, Increase Biodiversity, Recreational Activity, Pollination
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The Problem

Afforestation of riparian forest
along IRES - buffer

Type of trees
Piping = Gullies > Badlands
Gully headcut retreat

River banks collapse
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Research Questions

* So what is going on here?

afforestation effort along IRES to prevent soil erosion...but it
clearly that soil erosion continues with active piping and gullies
systems within the riparian forest zone

e At what rate these processes continues?

What are the markers we can use to measure these processes
which are under high anthropogenic influence



Research Sites

e Loss soils
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Control sites:

Natural Conservation Areas (protected)

Agricultural land adjacent to vegetated
badlands landscape

Annual herbaceous & Perennials shrubs




Methods

Stage A —

Stage B

Stage C —

Collecting & building
temporal database of air
photos

A 4

Georectification of air
photos to 2014 high
resolution orthophoto

!

Measuring head cuts location with
RTK (2.5 cm)

A

Integrating databases & Mapping on
2014 orthophoto

\ 4

Delineate a reference areas at
different times

Identify & mapping headcut channels in
reference to RTK location

v v
Calculating the difference between Measuring th distance between the
areas of sequential periods points
v

Computing the rate of headcut reatret

v

Statistical analysis (one way ANOVA)
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Results



Results

Rate of gully headcut retreat (m/yr)
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Results

Rate of gully headcut retreat (m/yr)
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Discussion

Eucalyptus trees

Environmental conflicts

Gullies & Eucalyptus trees
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Does the developmental stage and composition of riparian forest stand

(W) s

affect ecosystem functioning in streams?
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HIGHLIGHTS

GRAPHICAL ABSTRACT

» We examined if type and stage of ripar-
ian forest affect stream ecosystem
functions.

= Stream litter decomposition is driven by
both developmental stage and type
classes.

« Stage and litter classes also influenced
biomass of fungi and invertebrates.

+ Fungal richness and diversity were im-
pacted by stage classes but not by litter
classes.

+ Altering stand developmental stage, via
restoration, affects key ecosystem
processes.
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Acommon watershed restoration practice to improve water quality and siream ecosystem functions and services
is replanting riparian corridors with plant species that may differ from those of natural communities. This resto-
ration practice may have consequences on the aquatic ecosystem processes because organisms obtain energy
from leaf litter inputs of the riparian zones. Leaf litter decomposition in streams is a vital ecosystem-level process,
which depends on the activity of microorganisms and invertebrates. In the current study, we examined whether
the type and developmental stage of riparian forest affect stream ecosystem functioning. We selected three wide-
spread tree species in the Northwest Portugal, namely alder (Ainus glutinosa (L.} Gaertn. ), oak (Quercus robur L)
and eucalyptus (Eucalyptus globulus Labill.) and conducted stream litter decomposition experiments with leaf lit-
ter from trees differing in developmental stage to assess leaf mass loss, fungal and invertebrate biomass and di-
versity. Both type and developmental stage of riparian stand significantly affected leaf mass loss, biomass of fungi
and benthic invertebrates, sporulation of fungi, and abundance of invertebrates. However, only developmental
stage of the riparian stand had an impact on the richness and diversity of fungi, whereas invertebrate diversity
and richness was influenced by both stage and type classes.

Overall our study provides the novel information that stream ecosystem processes are dictated not only by the
composition but also by the developmental stage of the riparian stand. Moreover, this study provides an insight
into how by altering riparian forest community composition through restoration practices may have an impact

on a key ecosystem process and may have implications for successfully i ing future
strategies.
® 2017 Elsevier BV. All rights reserved.
* Corresponding author at: MARE-Marine and ciences Centre, of Life Sciences, University of Coimbra, Coimbra 3004-517, Portugal

E-mail addresses: seena il.com, seena

http://dx.doi.org/10.1016/jscitotenv.2017.07.252
0048-9697/© 2017 Elsevier B.V. All rights reserved.
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Fig. 1. Linear regression model, correlation coefficient (r) and p-value of the relationship
between mass loss (%) and C:N ratio (y = 11247-2.74 « X; 1 = — 0688; p = 0.0045); n
= 15 (a). Percentage of mass loss of alder, oak and eucalyptus leaves with different
proportions of juvenile and mature leaves. Mean < standard error (M + SE); n = 4.
*Differ significantly from leaves in the ratio of 75:25 Juvenile to mature type (p <
0.0002-0.0017) and from juvenile leaves (p < 0.0001-0.0003). p < 0.05 was considered
significant. The bars in the graph within each leafl type are arranged in a sequence
similar to data label (b).
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Fig. 2. Fungal biomass (mg/g DM: M + SEM, n = 3, p < 0.0002-0.0012) (a) and
invertebrate biomass (b) (mg/g DM remaining; M + SEM. n = 4, p < 0.001-0.0268) on
alder, oak and eucalyptus leaves with different proportions of juvenile and mature
leaves. *Differ significantly from leaves in the ratio of 75:25 Juvenile to mature type. p <
005 was considered significant. The bars in the graph within each leaf type are arranged
in a sequence similar to data label.
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Fig.3. Fungal sporulation [conidia/g DM; M -+ SE, n = 3; *differ significantly from leaves in
the ratio of 75:25 Juvenile to mature type (p < 0.0001) and * from mature leaves (p <
€.0128)] (a) and abundance [N/g DM remaining: M + SE, n = 4; *differ significantly
from leaves in the ratio of 75:25 Juvenile to mature type (p = 0.0005-0.0032) (b) on
alder, oak and eucalyptus leaves with different proportions of juvenile and mature
leaves. The bars in the graph within each leaf type are amranged in a sequence similar to
data label.
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Cause of root exposure
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ARTICLEINFO ABSTRACT g
Keywords: Gullies are complex geomorphic systems induced and transformed not only by surface erosion processes, but also -
Tunnel erosion by subsurface processes such as piping. However, the transient nature of piping makes this process more difficult
Subsurface erosion to observe and study, especially when a pipe roof has totally collapsed. This study aims at assessing piping year O,f exposure
Dendrogeomorphology impact on gully initiation and development using dendrogeomorphological analyses, which are a novel approach (a natomical ch ang es)

Dating
Roots exposure

in piping study. The survey was carried out in a mountainous area under a temperate climate, using the
Bereznica Wyzna catchment in the Bieszczady Mts. (Eastern Carpathians) as a case study. We estimated the
minimum age of pipe collapses and presented the transformation of pipe collapses in order to identify the
direction of pipe and gully development. We also verified the contribution of piping to gully development by the
reconstruction of gully bottom deepening. The analysis was based on changes in tree and root wood anatomy in
diffuse-porous deciduous angiosperm species, i.e. common alder (Alnus glutinosa) and field maple (Acer cam-
pestre). The pipe collapses in the piping system studied are at least 19 to 23-27 years old and the pipe roof
initially collapsed in the lower sections of the slope (above the gully head) and the pipe develops up the slope by
headward erosion. The gully that was analysed in forest had been deepened by piping during several episodes Suspended root
connected with high precipitation events. In contrast, the pipe located in grasslands collapsed 1-2 years after

such events indicating that dense vegetation delays pipe collapse. This study shows that den-

drogeomorphological analyses based on diffuse-porous deciduous angiosperm species may be a useful tool in

piping research. It provides information on pipe and gully development, as well as enabling estimates to be made \L

of the age of pipe collapses. flow —

flow

A. Bernatek-Jakiel, D. Wroriska-Watach Catena 165 (2018) 320-332

7] fysch dominated by sandstones [ | shalos and mudstones  *ww flow direction

plpes e pipe outiets *  piping mound
QO dosed depressions Wy sinknoles/biind gulties 38 age of treesiroots In years
B12-B14 piping systems $1-84 sites of tree/root sampling ' 0 tree sampling to site chronology

Fig. 4. Schematic diagram of selected piping systeas with the location of sites where tree stem and root samples were taken. Red numbers (ndicate the age of trees and roots, (For
interpretation of the references to colaur in this figure legend, the reader i referred to the web version of thix article.)

Fig. 3. Examples of a pipe (A) and collapsed pipes (B, C) in the study area (white arrows indicate pipe collapses).
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Riparian forests mitigate harmful ecological effects of agricultural diffuse
pollution in medium-sized streams

=
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HIGHLIGHTS

GRAPHICAL ABSTRACT

Streams and riparian forests are highly
linked.

Riparian forests can provide many eco-
logical benefits to agricultural streams,
Stream biota responded to riparian for-
ests cover in the agricultural streams,
Catchment-scale land use and pollution
were the main drivers of stream com-
munities.

Forested riparian zones can enhance
ecological recovery of agricultural
streams.
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Agricultural pollution persists as a significant environmental problem for stream ecosystems. Uncultivated buffer
zones or reforestation of riparian zones are advocated as a key management option that could compensate the
harmful land use impacts, The effectiveness of riparian forests to protect ecological conditions of agricultural
streams is yet inconclusive, particularly regarding the benefit of riparian buffers in streams suffering from unin-
terrupted agricultural diffuse pollution. We studied the effects of riparian land use on periphyton production and
diatom, macrophyte and benthic macroinvertebrate communities in medium-sized agricultural streams by
a) comparing 18 open field and forested agricultural stream reach pairs that only differed by the extent of riparian
forest cover, and b) comparing the agricultural reaches to 15 near-natural streams. We found that periphyton
abundance was higher in open reaches than in the forested reaches, but diatom community structure did not re-
spond to the riparian forest cover. Macrophyte and macroinvertebrate communities were clearly affected by the
riparian forest cover. Graminoids dominated in open reaches, whereas bryophytes were more abundant in for-
ested reaches. Shredding invertebrates were more abundant in forested reaches compared to open reaches,
but grazers did not differ between the reach types. Macrophyte trait ¢ ition and macroif com-
munity difference between the reaches were positively related to the difference in riparian forest cover. The com-
munity structure of all three groups in the agricultural streams differed distinctly from the near-natural streams.
However, only macrophyte communities in forested agricultural reaches showed resemblance to near-natural
composition. Our results suggest that riparian forests provide ecological benefits that can partly compensate
the impacts of agricultural diffuse pollution. However, community structure of forested agricultural reaches

did not match the il inany groupi that catchment-scale management
* Corresponding author at: Finnish Environment Institute, P.O. Box 413, 90014 Ouly, Finland.
fi (J. Turunen), janne. oulufi (J. Markkula), maria.raj. i fi {M. Raj: o), julka i il fi

E-mail addresses: jarno.

(1. Aroviita).




I’
ty of Jerusalem on 08/04/19. For personal use on%y.

<
£
=
S
=
g
g
8
g
&
=
S
-]
]
2ol
E
5
[a]
o
7
b
e}
3]
o
o
N
=2
7
>
%)
-]
S
@

Annu. Rev. Ecol. Syst. 1997. 28:621-58
Copyright (© 1997 by Annual Reviews Inc. Al rights reserved

THE ECOLOGY OF INTERFACES:
Riparian Zones

Robert J. Naiman and Henri Décamps

School of Fisheries, Box 357980, University of Washington, Seattle, Washington
98195 USA, naiman(@u.washington.edu and Centre National de la Recherche
Scientifique, Centre d’Ecologie des Systémes Aquatiques Continentaux, 29, rue
Jeanne Marvig, 31055 Toulouse, France; e-mail: decamps(@cemes.cemes.fr

KEY WORDS: interfaces, ecotones, riparian, buffer, corridor

ABSTRACT

Riparian zones possess an unusually diverse array of species and environmental
processes. The ecological diversity is related to variable flood regimes, geograph-
ically unique channel processes, altitudinal climate shifts, and upland influences
on the fluvial corridor. The resulting dynamic environment supports a variety of
life-history strategies, biogeochemical cycles and rates, and organisms adapted
to disturbance regimes over broad spatial and temporal scales. Innovations in
riparian zone management have been effective in ameliorating many ecological
issues related to land use and environmental quality. Riparian zones play essential
roles in water and landscape planning, in restoration of aquatic systems, and in
catalyzing institutional and societal cooperation for these efforts.
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Conclusions

Flow regime —Sediment — Vegetation..... Continues to be
challenging in a range of climatic conditions

The combine surface and subsurface erosion processes
under trees canopy is hard to measure

In riparian zone go for reforestation and not afforestation
Prefer native vegetation (even if its not a tree)

Restoration is varying according time and space







