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Abstract: Urban streams are ecosystems of great ecological and hydrological importance for human
environments. However, they face pressure on biodiversity, hydromorphology, and water quality. In
this study, an urban riparian system of a Mediterranean city (Thessaloniki, Greece) which interacts
with several land-use classes, namely forests, pastures, cultivations, industrial-commercial infrastruc-
ture, and light and dense urban fabric, is assessed. The analyzed data were collected by implementing
mainly QBR and ancillary RMP protocols on 37 plots of the Dendropotamos stream. The QBR
protocol provided an assessment of total riparian vegetation cover, cover structure and quality, as
well as channel alterations. The RMP protocol was used to enhance the quantitative assessment of
dominant tree and shrub cover. Parts of Dendropotamos surrounded by agricultural (median QBR
score: 27.5), industrial (50), and dense residential areas (27.5) suffer, in general, from low riparian
vegetation cover, bad vegetation structure and quality, the continuous presence of alien/introduced
species, and channel alterations. A variety of riparian habitat conditions characterize the sparse
residential areas (60) where cover structure and quality of vegetation is improved. The reduction
in grazing pressure has improved the riparian habitat in the greatest part of Dendropotamos that
is surrounded by semi-natural pastures (65). Within forested areas (85), the stream conditions are
considered quasi-natural. All previous land uses are differentiated in terms of the dominant trees
found in the vegetation of Dendropotamos: Platanus orientalis in forested areas, alien Ailanthus al-
tissima mainly in residential and industrial areas, and native shrubs, e.g., Quercus coccifera and Pyrus
spinosa, in pastures. The QBR protocol could be a valuable tool in urban environment planning to
help identify areas with potential for restoration, such as those with moderate residential pressure.

Keywords: channel alteration; landscape; riparian vegetation; alien species; stream habitat; QBR;
RMP; Thessaloniki

1. Introduction

The riparian ecosystems are of great importance, as they play a decisive role in
the chemical cycles of carbon, nitrogen, and phosphorus [1], they regulate the impetus
of rivers, protect against flooding, ameliorate air temperatures, decontaminate (under
conditions) the water, enrich the underground aquifers, and enhance biodiversity [2]. The
structure of the riparian zone, the river continuity, and the hydrological regime are the main
features influencing the health of riparian ecosystems. Over the last 100 years, riparian
areas faced large human pressure across Europe. In recognition of this fact, the European
Union imposed the Water Framework Directive (WFD) requiring from its members the
monitoring of biotic and abiotic riparian features and the conservation/restoration of the
riparian ecosystems.

Sprawling cities often engulf and affect encountered waterbodies, usually streams,
which in turn interact with residential areas. The healthy urban streams benefit the urban
life and economy in various ways, i.e., via the reduction in noise pollution, air filtration,
temperature regulation, increased urban biodiversity, recreation, increased house pricing,
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and touristic development [3–8]. However, under human pressure urban stream environ-
ments are often seriously degraded because they are treated as obstacles rather than as an
asset and a means to urban development. As a result, areas close to severely altered urban
streams may face the risk of flooding, bad air quality, and even catastrophic landslides.
Impermeable and extended arrangement works along a stream change the structure of the
vegetation and disrupt the water body continuity, causing a decrease in riparian biodiver-
sity [9–11]. Moreover, the alignment and encroachment of channels for protection against
flood risk seems to be the main cause of longitudinal hydromorphological changes. In
contrast, bridges, ditches, and related man-made structures and reinforcements on banks
and channels play a smaller role in the overall modification of rivers [12].

Greece’s aquatic wealth has recently showed signs of degradation [13,14]. Currently,
the continuous ecological degradation is the result of land-use change in favor of agri-
culture and expanding urban infrastructure works at the borders of cities [15], lacking
environmental planning [16].

The increase in the human population exerts pressure on the terrestrial ecosystems,
because of the growing need for raw materials, food, etc. [17], and subsequent expansion
of various land uses. The urban landscape could be highly complex in terms of land-use
variability, which is often spatially confined. Pressure from continuous land-use changes
affects the stability of ecosystems and especially the riparian ones [18–20], influencing
water quality, stream habitats, and biodiversity [21,22].

Information on the overall health of a stream is a powerful tool for environmental
planning. In recent years, several protocols such as Qualitat del Bosc de Ribera (QBR),
Riparian Macrophyte Protocol (RMP), Riparian Quality Index (RQI), Indice de Habitat
Fluvial (IHF), Water Quality Index (WQI), rapid Physical Habitat Assessment (rPHA), River
Habitat Survey (RHS), etc. [23–26], have been used to evaluate different ecological and
environmental features that indicate the health status of a riparian ecosystem. The Riparian
Forest Quality Index (QBR) is a tool for fast visual assessment of riparian biotic and abiotic
features [27]. QBR has already been used in studies concerning mainland Greece riverine
systems [13]. The protocol was used as a supplement in research concerning small basins
and urban streams [28–30], fish fauna [28], assessment of environmental degradation [31],
impact of technical works [26], and more.

The city of Thessaloniki, situated in Northern Greece (Figure 1), has a population of
1.1 million inhabitants and has grown rapidly over the last decades. The Dendropotamos
stream network (hereafter Dendropotamos), which is the largest stream of the city, is situ-
ated in the northwest part of Thessaloniki and comprises several streams and tributaries. It
runs through a multitude of land uses, hosting several woody alien/introduced species [32],
and has undergone intense basin alterations.

The current study focuses on the interaction of an urban environment of multiple
land uses with the quality status of an ‘urbanized’ stream like Dendropotamos. The
environmental and ecological status of Dendropotamos is assessed mainly by QBR and by
ancillary RMP protocols. We use QBR scores and quantitative data of RMP, collected from
37 sampling plots, to evaluate differences in the environmental and ecological conditions of
Dendropotamos. An effort is made to correlate these differences to the unique combination
of urban land uses that have been established around Dendropotamos.
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Figure 1. Western Thessaloniki map showing the Dendropotamos stream network.

2. Materials and Methods
2.1. Study Area

Thessaloniki was founded in 315 BC as a union of 27 different settlements. Archae-
ological research indicates that the area was inhabited by almost 8000 BC. Its strategic
position and rich natural characteristics, i.e., dense forests, rich water resources, and fertile
soil, gave the city an important role in the ancient world, while during the Byzantine era it
was the second largest and wealthiest city after Constantinople. The city was built in the
coastal area of the Thermaicos Gulf and near the banks of local streams. The largest stream
network of the city is Dendropotamos. The stream is located at the western part of the
city and its watershed area covers 117.37 km2 (Figure 1). The altitude of the basin ranges
between 0 and 736 m. More than 75% of the total area is hilly and semi-mountainous, with
slopes up to 35%. The total length of the main channel is 25 km. Over the last decades, the
low-lying part of the stream which crosses the densest urban fabric was totally covered by
infrastructure works against flooding.

The area of Thessaloniki lies within the sub-Mediterranean vegetation zone (Quercetalia
pubescentis) and especially in the Ostryo-carpinion subzone [33]. Dendropotamos runs
through evergreen thickets, pine forests, and cypress groves mainly from the reforestation
in the surrounding hills. A small area of oak forest exists in two separated segments.
The main species found are Quercus coccifera, Q. pubescens, Paliurus spina-christi, and Pyrus
spinosa. The streams are dominated by the azonic riparian vegetation with Platanus orientalis,
Populus spp., and Salix spp. The ephemeral parts of the stream are covered by a mixture of
the surrounding vegetation and some riparian species.

In previous centuries, large parts of the rich forests around the city were transformed
into dry barren land, the vegetation in the streams disappeared to a large extent, and the
surface runoff caused the soil in the surrounding hills to erode and weaken, as indicated by
research in other cases [34,35]. The rapid growth of the population after 1900 resulted in
the expansion of the city especially at its west borders, as new settlements were established
in former arable fields, afforested areas, or swampy places very often without plan or care
for the environment. Ever since, a multitude of human activities and different land uses
such as settlements, factories, military installations, hospitals, arable fields, and pastures
have gathered within a short space and scattered among and around Dendropotamos
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and its tributaries (Figure 2). Dendropotamos has been treated as an obstacle and often
modified with works of arrangement, bridges, and sewers. As a result, the new settlements
still face flood risk even though the local authorities took care of the reforestation on the
surrounding hills of the basin.
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Figure 2. Part of the Dendropotamos basin. Arrows showing the different land-use classes (see text).

2.2. Land-Use Mapping and Sampling

Although land use around each sampling plot is not a QBR requirement, we wanted
to assess QBR scores in relation to different land-use categories encountered around Den-
dropotamos. For this purpose, the Copernicus Urban Atlas (Figure 3), which is a geospatial
database that provides pan-European comparable land cover/use data for functional urban
areas of 800 cities with a population of more than 50,000 inhabitants, was used.

Hydrology 2023, 10, x FOR PEER REVIEW 5 of 15 
 

 

Dendropotamos and its tributaries (Figure 2). Dendropotamos has been treated as an 

obstacle and often modified with works of arrangement, bridges, and sewers. As a result, 

the new settlements still face flood risk even though the local authorities took care of the 

reforestation on the surrounding hills of the basin. 

 

Figure 2. Part of the Dendropotamos basin. Arrows showing the different land-use classes (see text). 

2.2. Land-Use Mapping and Sampling 

Although land use around each sampling plot is not a QBR requirement, we wanted 

to assess QBR scores in relation to different land-use categories encountered around Den-

dropotamos. For this purpose, the Copernicus Urban Atlas (Figure 3), which is a geospa-

tial database that provides pan-European comparable land cover/use data for functional 

urban areas of 800 cities with a population of more than 50,000 inhabitants, was used. 

 

Figure 3. Land-use regimes of Thessaloniki (via the Copernicus Urban Atlas). Original land uses 

were combined in six classes (see text). 

The original Copernicus land-use categories were grouped into 6 classes (Figure 2) 

to facilitate the assessment of differences in QBR scores along Dendropotamos. These clas-

ses are as follows: 

3. FOR (forests); 

4. PAS (pastures and herbaceous vegetation associations); 

Figure 3. Land-use regimes of Thessaloniki (via the Copernicus Urban Atlas). Original land uses
were combined in six classes (see text).

The original Copernicus land-use categories were grouped into 6 classes (Figure 2) to
facilitate the assessment of differences in QBR scores along Dendropotamos. These classes
are as follows:

1. FOR (forests);
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2. PAS (pastures and herbaceous vegetation associations);
3. UFH (urban fabric of 50–80% and >80% coverage);
4. UFL (urban fabric of <10%, 10–30%, and 30–50% coverage);
5. IND (industrial, commercial, military activity, mining, and landfills);
6. ARA (arable land, annual crops, orchards, and complex and mixed crops).

Maps were created by using the G.I.S. application QGIS 3 Noosa.
A random stratified sampling was performed by selecting plots representative of each

land-use class. An attempt was made to cover the whole open hydrographic network
of the Dendropotamos basin. The length of each recorded sampling plot was 100 m. In
each plot both banks of the stream were evaluated simultaneously with QBR and RMP
protocols always in an opposite direction to the water flow. A total of 37 plots were recorded
at 5 different municipalities of western Thessaloniki, in altitudes between 53 and 438 m
(Figure 4). In sites difficult to access the assessment was facilitated by aerial photos taken
with UAV DJI Mavic Air. Aerial historical maps of the Hellenic Cadastre also helped to
compare and interpret the development of the riparian vegetation of Dendropotamos.
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2.3. The Evaluation of Riparian Forest Quality (QBR and RMP)

We used the QBR (The Qualitat del Bosc de Ribera or Riparian Forest Quality or QBR)
as the main protocol to assess the ecological status of Dendropotamos riparian vegetation.
Its main advantages are speed and ease of application. It is divided into 4 sections: the total
riparian cover (RCS), the vegetation cover structure (CSS), the cover quality (CQS), and the
channel alterations (CAS). The index has a scale of 0 to 100, and each of the 4 sections must
take values between 0–25 (with a 5-point interval) even if negative values or values over 25
are calculated. The final score is determined after adding the scores of the 4 sections (legend
of Figure 4 indicates specific color corresponding to different quality status). The QBR
protocol considers as negative the presence of alien species (including introduced ones), as
they are determined by national flora databases, in our case the flora of Greece database:
an annotated checklist (http://portal.cybertaxonomy.org/flora-greece/) accessed on 6
January 2023. Supplementary to this we used the riparian macrophyte protocol (RMP) [36]
to enhance assessment of specific vegetation features such as cover of dominant trees and

http://portal.cybertaxonomy.org/flora-greece/
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shrubs. The cover of dominant trees and shrubs was estimated in up to 5 layers: high tree >
8 m, low tree 4–8 m, high bush 2–4 m, low bush < 2 m, and other shrubs, vines, lianas, etc.

2.4. Data Analysis

Data from both protocols were analyzed via the statistical package SPSS 25.0 for
Windows (SPSS, Inc, Chicago, IL, USA). Descriptive statistics, tables, boxplots, and graphics
are provided.

In PAST 4.01 [37] the principal component analysis (PCA) was performed on dominant
woody taxa cover values as estimated in the RMP protocol. We combined data from all
layers estimating cover of different dominant taxa. If a taxon was dominant in more than
one layer, we added the values of the corresponding layers. The PCA was conducted on
woody species that were present in more than 20% of the sampling plots (ca. 8 plots). The
cover of each taxon was transformed on a semi-quantitative 0–5 scale (0 for absence and 5
for 80–100% cover). Sample plots were grouped into sets according to land-use regime.

3. Results

The overall assessment of Dendropotamos indicates highly variable quality conditions
(Table 1, Figure 4). In absolute numbers, 11 sampling plots of Dendropotamos are main-
tained in good (B) condition, and 10 in bad (E). There are five plots where the condition is
characterized as natural (A) and seven as bad (D). Finally, four plots are in fair condition (C).

Table 1. Plot number, land-use code, altitude, QBR quality level, and total score for all 37 sampling plots.

Plots Land-Use Code Altitude (m) QBR Level Total Score

29 ARA1 116 D 30

32 ARA2 119 E 20

33 ARA3 147 D 45

37 ARA4 207 E 25

1 FOR1 178 B 85

2 FOR2 293 A 95

3 FOR3 438 B 80

6 FOR4 163 A 95

11 FOR5 188 B 90

26 FOR6 406 B 85

35 FOR7 204 B 75

25 FOR8 348 B 80

13 IND1 88 D 50

17 IND2 78 E 20

19 IND3 72 E 20

20 IND4 95 C 65

22 IND5 141 B 80

23 IND6 113 D 30

30 IND7 95 D 50

12 PAS1 253 A 100

14 PAS2 90 E 25

18 PAS3 98 C 65
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Table 1. Cont.

Plots Land-Use Code Altitude (m) QBR Level Total Score

21 PAS4 143 E 20

24 PAS5 290 B 90

28 PAS6 165 C 55

36 PAS7 222 B 85

7 UFH1 53 E 5

9 UFH2 180 A 95

10 UFH3 241 B 90

16 UFH4 85 E 15

31 UFH5 68 D 30

34 UFH6 209 E 15

4 UFL1 114 C 60

5 UFL2 146 B 75

8 UFL3 54 E 20

15 UFL4 93 D 35

27 UFL5 376 A 100

A low riparian habitat quality score was recorded in the core of human activities and
corresponding land uses. In Tables 2 and 3 and Figure 5, information on evaluated stream
quality scores in relation to land-use regime is summarized. All plots in the forested part of
the stream received high-score quality (very good or natural condition, median: 85). On the
contrary, only 10% (3/29) of plots within the man-made land-use classes were evaluated
as natural, and 17% (5/29) as good. Almost 60% (17/29) of the sampling plots received
bad or poor-quality scores. All sampling plots in cultivated areas (ARA) received bad or
poor-quality scores (median: 27.5). Likewise, most sampling plots within industrial areas
(70%, 5/7) or dense urban fabric (67%, 4/6) received bad or poor-quality scores. Sampling
plots within the light urban fabric were highly variable, with values ranging from bad to
natural conditions. Finally, sample plots within pastures received in general higher-quality
scores than all the other human-induced land-use classes.

Table 2. Stream quality conditions of 37 sampling plots in relation to different land-use regimes.

A B C D E

FOR 2 6 - - -

PAS 1 2 2 - 2

UFL 1 1 1 1 1

UFH 1 1 - 1 3

IND - 1 1 3 2

ARA - - - 2 2

Table 3. Number of plots on each different land-use class (N), the median (Med.), minimum (Min.),
and maximum (Max.) QBR score (sc.), and Standard Deviation (Std. dev.).

Land Use N Med. QBR Sc. Min. QBR Sc. Max. QBR Sc. Std. Dev.

FOR 8 85.00 75 95 7.29

PAS 7 65.00 20 100 31.50
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Table 3. Cont.

Land Use N Med. QBR Sc. Min. QBR Sc. Max. QBR Sc. Std. Dev.

UFH 6 22.50 5 95 40.21

UFL 5 60.00 20 100 31.74

IND 7 50.00 20 80 22.91

ARA 4 27.50 20 45 10.80

Total 37 60.00 5 100 30.76
Hydrology 2023, 10, x FOR PEER REVIEW 9 of 15 
 

 

 

Figure 5. Boxplots of QBR scores in relation to different land-use classes. 

RCS (riparian cover score) values (Figure 6) depend on total tree and shrub cover and 

receive negative weights for lack of connectivity with neighboring woodlands or forests. 

The highest possible values (20–25) indicate high tree and shrub cover and high connec-

tivity, while the minimum possible ones (0–5) indicate low coverage and minimum or no 

connectivity. CSS (cover structure score) values receive positive and high weights for the 

presence of helophytes and the relative structure of woody vegetation (sparse trees, thick-

ets, or continuous tree layer) with trees prevailing. CQS (cover quality score) values are 

predetermined by the geomorphology of the sampling plot and receive high positive 

weights for the presence of native tree species in a highly continuous tree community and 

negative weights for the presence of alien species and signs of anthropogenic impact 

(buildings, garbage, etc.). CAS (channel alteration score) values depend on the type of 

stream channel alterations and the size of man-made structures (streets, bridges, terraces, 

etc.) within and around the channel. Most or all plots in classes PAS, UFH, UFL, IND, and 

ARA scored the lowest possible values for RCS (0–5), indicating low or no connectivity 

and low cover of woody vegetation. Problems of the intense presence of alien species 

and/or human influence mark many plots of ARA, IND, UFH, and UFL classes, while PAS 

sampling plots are in a moderate or good condition and FOR plots are dominated by na-

tive tree species with little or no signs of alien species or human influence. In terms of 

channel alterations (CAS) no part of Dendropotamos suffers from severe modifications, 

although all classes but UFL recorded one sampling plot with human works that alter the 

stream channel. All but a few sampling plots within the FOR scored the highest possible 

values (20–25) in all four sections: RCS, CSS, CQS, and CAS. PAS sampling plots scored 

moderate to highest possible values in the remaining sections: CSS, CQS and CAS. 

The presence of alien species affects the quality of the riparian area [38–40] and there-

fore degrades the QBR indexing. The invasion of alien species in Dendropotamos is ex-

tensive, as only nine locations did not record the presence of any alien woody species. The 

most common alien species is the highly invasive A. altissima followed by the established 

Prunus dulcis and Morus spp. In six plots, alien species dominate woody vegetation. 

Figure 5. Boxplots of QBR scores in relation to different land-use classes.

RCS (riparian cover score) values (Figure 6) depend on total tree and shrub cover
and receive negative weights for lack of connectivity with neighboring woodlands or
forests. The highest possible values (20–25) indicate high tree and shrub cover and high
connectivity, while the minimum possible ones (0–5) indicate low coverage and minimum
or no connectivity. CSS (cover structure score) values receive positive and high weights
for the presence of helophytes and the relative structure of woody vegetation (sparse trees,
thickets, or continuous tree layer) with trees prevailing. CQS (cover quality score) values
are predetermined by the geomorphology of the sampling plot and receive high positive
weights for the presence of native tree species in a highly continuous tree community
and negative weights for the presence of alien species and signs of anthropogenic impact
(buildings, garbage, etc.). CAS (channel alteration score) values depend on the type of
stream channel alterations and the size of man-made structures (streets, bridges, terraces,
etc.) within and around the channel. Most or all plots in classes PAS, UFH, UFL, IND, and
ARA scored the lowest possible values for RCS (0–5), indicating low or no connectivity
and low cover of woody vegetation. Problems of the intense presence of alien species
and/or human influence mark many plots of ARA, IND, UFH, and UFL classes, while PAS
sampling plots are in a moderate or good condition and FOR plots are dominated by native
tree species with little or no signs of alien species or human influence. In terms of channel
alterations (CAS) no part of Dendropotamos suffers from severe modifications, although
all classes but UFL recorded one sampling plot with human works that alter the stream
channel. All but a few sampling plots within the FOR scored the highest possible values
(20–25) in all four sections: RCS, CSS, CQS, and CAS. PAS sampling plots scored moderate
to highest possible values in the remaining sections: CSS, CQS and CAS.
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Figure 6. Graphs of the four separated sections of QBR and their grouped scores in relation to
land-use classes, e.g., in graph IND/section cover quality, three sampling plots received scores 0–5,
two 10–15, and two 20–25.

The presence of alien species affects the quality of the riparian area [38–40] and
therefore degrades the QBR indexing. The invasion of alien species in Dendropotamos is
extensive, as only nine locations did not record the presence of any alien woody species. The
most common alien species is the highly invasive A. altissima followed by the established
Prunus dulcis and Morus spp. In six plots, alien species dominate woody vegetation.
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Nine species of Dendropotamos predominate the tree layer > 8 m. The species that
most frequently dominates this layer is P. orientalis (14 plots), which is usually found in the
upper part of Dendropotamos. This is followed by Populus alba, which occurs as dominant
in six plots often at lower elevations. Salix alba and A. altissima had four occurrences as
dominant in the tree layer > 8 m. One sampling plot had no species at this tree layer.

In the layer 4–8 m, fifteen different species of trees and shrubs were recorded as
dominant, and four of them were alien. The most common is Celtis australis, followed by A.
altissima and P. dulcis.

Differences in native and alien tree and shrub composition and cover among the plots
of all land-use classes are summarized in the PCA diagram (Figure 7). Both components
of PCA, PC1 and PC2, account for 48.53% of cover and composition variance, while PC1
accounts for 32.94% of variance. The broken stick method indicated that both principal
components significantly capture parts of total variation. Along the PC1 axis, FOR sampling
plots are differentiated by the presence of P. orientalis and Hedera helix and to a lesser extent
Juglans regia, while A. altissima mainly and Rubus spp. mark almost all ARA and IND plots
and several of the classes UFH and PAS. Plots of UFL are marked by a variable presence of
all previous taxa. Along the PC2 axis, PAS, IND, ARA, and UFH differentiate from UFL,
as the plots of the latter are marked by the presence of Ficus carica, C. australis, and Morus
sp., while the former ones have plots with the significant presence of taxa belonging to the
natural shrubby vegetation such as P. spinosa, Q. coccifera, Crataegus monogyna, Rosa sp., or
the introduced P. dulcis.
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Figure 7. PCA of the dominant tree and shrub taxa distribution along the riparian zone of Dendropota-
mos in relation to different land uses (RMP coverage data). Alien/introduced taxa (e.g., A. altissima,
F. carica, and Morus spp.) characterize human-induced land-use classes, elements of grazed shrublands
(e.g., Q. coccifera, P. spinosa, and Rosa sp.) separate the ‘pasture’ segment of Dendropotamos, while
high presence of riparian taxa such as P. orientalis and H. helix characterize most of its forested part.
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4. Discussion

The part of Dendropotamos that crosses forested areas (FOR) has high coverage of trees
and shrubs that are directly connected to the neighboring forest, with riparian P. orientalis
dominant in all plots, negligible or no alien species presence, negligible human influence,
and rare channel alterations. All these features contribute to the high overall QBR score
received by the sampling plots lying within forested areas. The part of Dendropotamos that
runs through pastures (PAS), though bearing negligible channel alterations comparable
to those of forested areas, is characterized by moderate to complete loss of connectivity to
forests/woodlands and is accompanied by lower tree and shrub coverage and a moderate
to high presence of alien species and/or human influence. The main woody taxa of
neighboring grazed shrublands, mostly shrubs such as Q. coccifera, P. spinosa, and Rosa
sp., dominate the woody vegetation of this part of Dendropotamos, while P. orientalis
is also present but not dominant. Among human-induced land uses this is the one for
which most sampling plots of Dendropotamos received moderate to high QBR scores.
Within light but mostly dense urban fabric (UFH and UFL) all previous features deteriorate.
Specifically, complete with moderate loss of connectivity, mainly the high to moderate
presence of alien species and moderate to severe channel alterations are registered. The
invasive alien A. altissima is found in all but two sampling plots within the urban fabric,
both light and dense, corresponding to 88% of its total occurrences (9/11). However, the
UFL part of Dendropotamos received versatile QBR scores because of a distinctly high
cover structure and high- to moderate-quality values, while two thirds of UFH sampling
plots had very low QBR scores. Finally, the parts of Dendropotamos that cross the industrial
urban environment and cultivated areas are the most altered. Near or complete loss of
connectivity, mainly due the o thigh to moderate presence of alien species/human influence
and moderate to severe channel alterations, resulted in very low QBR scores for the majority
(IND) or all sampling plots (ARA).

Some of the negative aspects concerning the riparian vegetation of Dendropotamos
such as low woody coverage and related connectivity could be alleviated within certain
land-use regimes. Pastures around Dendropotamos show significant signs of afforestation
over the last decades (Figure 8) because of reduced grazing pressure. On the contrary,
the same features are hard to alleviate within an agricultural landscape where woodland
connectivity, for example, is excluded. Other studies [14,41–43] have reached the same
conclusion that agriculture exerts the most negative impact on the quality of streams. Within
the core of urban land-use classes, IND, UFH, and UFL, the QBR assessment showed that
the latter has the potential of improvement, as moderate residential pressure, exerted upon
riparian vegetation cover quality and channel status, can be alleviated. In forested parts
the maintenance of an overall high-quality status for the riparian environment appears a
rather easy task that could be achieved, e.g., through increased public awareness.

As was expected, QBR and RMP protocols easily demonstrated the degradation of
the Dendropotamos riparian habitat, most of which was ‘urbanized’ over the last decades.
Most stream and vegetation properties suffered modifications [14], especially in areas that
constitute the core of urban environments with a distinct severe human impact [44].
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5. Conclusions

Protocols for the assessment of riparian environments such as QBR and RMP could
be useful in evaluating the status of urban riparian vegetation and stream quality. In the
case of Dendropotamos, this quick assessment has highlighted the variety of conditions
prevailing in the stream, a variety that is related to major urban land-use classes. Stream
quality and vegetation preserve a high status within natural (forested) and to a lesser degree
semi-natural (pastures) environments, in the latter due to alleviation of grazing pressure.
Within the core of the urban environment, residential and industrial areas, conditions
are worsened due to the deterioration of vegetation properties (total cover, structure, and
quality), the presence of alien/introduced species, and stream channel alterations. The same
conditions occur throughout the ‘agricultural’ part of the stream. The QBR protocol could
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serve as a tool in planning and restoring the urban riparian environment by pinpointing
areas that have such potential, i.e., the light residential urban fabric.
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