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Abstract: The phytoplankton community in 66 reservoirs ubicated at the hydrographic basin of the Ebro River 
(Spain) was analyzed. Samples were collected in the summer season during the period 2010-2015, with the 
main purpose of evaluate the Trophic State and Ecological Potential according to the Water Framework 
Directive of the European Union. In this work we presented a representative overview of several consecutive 
years of the state of the reservoirs and their associated trophic status; methodology was to obtain statistically 
significant relationships between the phytoplankton community and main physicochemical water quality 
variables (water transparency, pH, chlorophyll a, total and soluble phosphorus, anoxic zone depth, nitrite, 
nitrate and ammonium concentrations). We provide data for retrospective comparative of the state of the 
reservoirs with previous and current studies in order to improve the management of these reservoirs, and to 
serve as data reference for future works in a context of global change (climate and pollution). 
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1. Introduction 

Phytoplankton can be defined as the set of primary producing microorganisms dispersed in the 
pelagic environment of aquatic systems [1]. This type of organisms presents a great variety of 
taxonomic genera, which means that their observation and identification is under continuous 
revision [2]. They constitute the primary source in the trophic network of aquatic ecosystems, and 
have great involvement in the biogeochemical cycles of the site [3], thus being a type of organism of 
ecological importance in the space and time of the area [4]. 

The factors that most influence their growth and development are light (photosynthetically 
active light, 400–700 nm), temperature, pH, inorganic nutrients (mainly phosphorus and nitrogen 
concentration), and the possible presence of other herbivorous and parasitic organisms [5]. The 
presence, volume and type of phytoplankton is related to water quality parameters, so its study gives 
us information indirectly on the trophic state of the water and more directly of the ecological state of 
the water body The study of phytoplankton therefore provides information on water pollution and 
eutrophication, making it a major biological indicator of ecological status and water quality [6].  

Increasingly, and following the recommendations of the European Water Framework Directive 
(WFD) of the European Union, statistical techniques are used to obtain significant relationships 
between physicochemical variables of water quality status and existing phytoplankton populations, 
with the aim of having not only the physicochemical quality parameter but also the ecological quality 
of the aquatic mass, in order to be able to carry out greater conservation management to help mitigate 
such adverse ecological phenomena as eutrophication [7]. This is of current importance given that 
we find in a context of global change, both in terms of pollution and climate. Specifically in Spain, 
droughts that are more prolonged are expected, as well as higher temperatures, causing greater water 
evaporation, which together with less snow cover in the headwater areas will result in less recharge 
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of the various rivers that comprise the basin. All this highlights the need to have a retrospective view 
of the quality (both ecological and physicochemical) of the various water bodies available for their 
better conservation management, given that their demand will be increasingly greater due to their 
scarcity [8]. 

In the present study, we have observed and identified the phytoplankton present in the samples 
collected in the summer season during the period 2010-2015, from the 66 different reservoirs located 
at the Spanish Ebro River Basin. Moreover, we have analyzed the main physicochemical parameters 
of water quality (water transparency, pH, total chlorophyll a, total and soluble phosphorus, anoxic 
zone depth, nitrite, nitrate and ammonium concentrations) of these samples, with the main objectives 
of: (1) To get a representative overview of several consecutive years of the Trophic State Index (TSI) 
as defined by Carlson [9] and OECD Reports [10] of the reservoirs and their associated ecological 
potential; (2) by means of a Principal Component Analysis (PCA) to obtain statistically significant 
relationships between the phytoplankton community and traditional physicochemical water quality 
variables, and (3) provide data for retrospective comparative of the state of the reservoirs with 
previous, current and future studies in order to improve the management of these reservoirs in in a 
context of global change (climate and pollution).  

The present study provides a taxonomic study of the phytoplankton of this basin, the 
communities present and their relationship with each other and the related physicochemical 
variables. In this way, a relationship is established between the taxa and the trophic and ecological 
state of the environment and will allow subsequent studies in this basin as well as in other basins to 
verify whether certain taxa can be used as indicators of water quality. 

2. Results 

2.1. Physicochemical variables 

The mean, max and min values of each physicochemical variable studied in all samples are 
shown in Table 1. In general, the values corresponding to good quality indicators are found in the 
reservoirs of the Pyrenean zone (Cavallers or Sabiñanigo), while the values of bad quality correspond 
to small reservoirs (Lechago and La Tranquera) or located in poor quality rivers (El Val and 
Ribarroja). Most of the reservoirs have intermediate quality values for the indicator variables used. 

Table 1. Mean, max and min values of the physicochemical variables. In parenthesis, the reservoir to 
which the value corresponds. 

FQ Variables Mean Max Min 

pH 8.14 8.79 (El Val) 6.90 (Cavallers) 

Secchi Disc Values (m) 4.13 18.00 (Cavallers) 0.55 (Peña) 

Anoxic Zone (m) 2.72 38.00 (Mequinenza) * 

Nitrate (µM) 37.47 308.16 (Torcas) 0.04 (Ciurana) 

Nitrite (µM) 0.68 5.95 (El Val) 0.01 (Pena) 

Total Nitrogen (µM) 53.28 325.78 (Torcas) 8.58 (Escarra) 

Ammonium (µM) 2.22 17.26 (Moneva) 0.09 (Pena) 

Total phosphorus (µM) 0.51 4.50 (Utchesa-Seca) 0.02 (Baserca) 

Soluble phosphorus (µM) 0.11 2.64 (Cortijo) 0.01 (Pena) 

Chlorophyll a (µg/L) 4.42 90.97 (Utchesa-Seca) 0.01 (Sabiñanigo) 
* Several reservoirs have no anoxic zone. 

Thus, it has been shown that those reservoirs with a higher eutrophic level estimated as TSI also 
present higher concentrations of chlorophyll a. This is shown graphically in Figure 1. 
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Figure 1. Chlorophyll a values for each group of reservoirs according to their trophic status. Trophic 
State: UL, ultraoligotrophic; OL, oligotrophic; ME, mesotrophic; EU, eutrophic. a, b, c indicates 
significative differences between groups. 

The OECD also designates nitrogen and total phosphorus as important and influential variables 
in the trophic state of the trophic masses, as well as transparency (Secchi disk depth). The relationship 
between the trophic state of the reservoirs and the value of these variables is shown in Figure 2. A 
strong positive relationship is observed in that the more phosphorus and total nitrogen higher trophic 
state, and in the case of transparency a strong relationship is also observed but negative, higher 
transparency is associate with lower trophic state.  

It can also be observed that there are significant differences between the different trophic states 
with respect to the three variables considered (water transparency and nutrients represented by the 
concentration of total P and N). In the case of nitrogen, there are two groups: reservoirs in good 
condition on the one hand, and mesotrophic and eutrophic reservoirs on the other (Figure 2b). 

   
(a) (b) (c) 
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Figure 2. (a) Secchi Disk depth, (b) total nitrogen and (c) Total phosphorus values for each group of 
reservoirs according to their trophic status. Trophic State: UL, ultraoligotrophic; OL, oligotrophic; 
ME, mesotrophic; EU, eutrophic. a, b, c indicates significative differences between groups. 

Likewise, it can be seen in Figure 3 a positive correlation in relation to the concentration of 
chlorophyll a and total phosphorus (r2 = 0.5051; n= 196; p <0.001). 

 

Figure 3. Correlation of Total Phosphorus and Chlorophyll a values for the reservoirs considered, 
except outlier values. 

2.2. Trophic State 

According to the OECD classification [10] of the chlorophyll a levels present in the 66 reservoirs 
of the Ebro Basin studied in this work, we found that 34 are ultraoligotrophic and oligotrophic 
reservoirs (51.5 % of the total), 28 are mesotrophic (42.42 % of the total), and only 4 are eutrophic (6.08 
% of the total). This indicates, in general terms, that more than half of the reservoirs have chlorophyll 
a levels below 2.5 mg/L, which means that more than half of the reservoirs in the basin have good 
water quality, according to the monitoring reports on the quality of heavily modified water bodies 
carried out by the Ebro Hydrographic Basin Authority since 2006. This can be seen more graphically 
in Figure 4. 

 

Figure 4. Trophic state of reservoirs according to OECD classification: Ultraoligotrophic, 
Oligotrophic, Mesotrophic and Eutrophic. 
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2.3. Biological variables 

A total of 274 algal taxa belonging to 10 different taxonomic groups were found. The 
classification of phytoplanktonic taxa in the Classes present in the reservoirs studied, show that the 
most abundant taxonomic groups are the Cyanophyta, followed by the Diatoms, the Chlorophyta, 
and the Chrysophyta. Also to a lesser extent, the presence of Cryptophyta algae, Zygnematophyta 
algae, Xanthophyta algae, Synurophyta algae, Dinophyta algae and Euglenophyta algae has been 
observed. This can be seen in Figure 5.  

 

Figure 5. Mean values of different taxonomic groups as a function of the trophic state. 

About the total phytoplankton density, the reservoir with the greatest value is Caspe with 42897 
individuals/mL, while the reservoir with the lowest phytoplankton density was Sabiñanigo reservoir 
with 78 individuals/mL. 

2.4. Statistical processing 

For principal components analysis, we use only 227 taxa, eliminating those with only one 
presence and less than 2% of density. The explained variance for the fist component presented 
acumulative percentage with a value of around 24.44 %, a value that was considered low, so it was 
decided to group the different phytoplanktonic individuals by taxonomic functional groups 
following the classification proposed by Catalan in 2003 [11]. It was also decided to obtain the average 
values of the variables of each reservoir for each year, since if this were not the case, the graph that 
emerged from the analysis showed an overload of data that made it difficult to understand. Thus, a 
cumulative percentage of variance of 68.08 % was obtained in the analysis of the principal 
components. 

Figure 6 shows the graph obtained from the analysis of the main components, specifically axes 
1 and 2, where in component 1 the variable with the greatest significant value is the Cyanobacteria 
(Cia), followed by the non-colonial Chlorococcal (Chnc) and the colonial Chlorococcal (Chc). In 
component 2 the variable with the greatest significance value is the colonial Chrysophyta (Cc). Those 
reservoirs (abbreviations of the reservoirs in appendix A) with more colonial Cyanobacteria and 
Chrysophyta are found on the positive side of axis 1 and 2, the reservoirs with Cyanobacteria but few 
colonial Chrysophyta are found on the positive side of axis 1 and negative side of axis 2, Reservoirs 
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with few cyanobacteria but with enough colonial Chrysophyta are on the negative side of axis 1 and 
positive side of axis 2, and reservoirs with few colonial Chrysophyta and Cyanobacteria are on the 
negative side of axis 1 and 2. All physicochemcal variables are in positive value of the axis 1, except 
the Sechhi Disk. 

 

Figure 6. Principal Components Analysis of data. Reservoir names according to Table A1; vectors 
indicate score of each variable considered; names according to abbreviation in Table A1. 

3. Discussion 

The nitrogen and phosphorus present in the medium constitute the main and limiting nutrients 
for the growth of some phytoplankton taxa, as well as for all aquatic plants in general [12]. Thus, the 
increase of total nitrogen and phosphorus in the medium causes eutrophy, leading to a situation of 
exponential growth of the phytoplankton mass present in the reservoirs and the consequent 
deterioration of water quality. The graph in Figure 2 shows that the higher the amount of nitrogen 
and total phosphorus, the higher the level of eutrophy and, therefore, the higher the density of 
phytoplankton and the lower the water quality. This statement coincides with the various studies 
carried out by Margalef, for example his studies at the lake of Banyoles [13], or more recently in the 
studies out in Czech reservoirs [14]. In this regard, the high total nitrogen observed in the Torcas 
reservoir is striking. This reservoir, however, is considered, and following the recommendations of 
the OECD, as mesotrophic. A more specific study would be needed, but this could be due to the fact 
that this reservoir is located in the Jalón river valley, which is characterized by a very extensive 
agricultural area, so the use of fertilizers in it may be the reason for this high value of nitrogen. 

Likewise, Figure 3 shows a strong positive correlation between the values of the total 
phosphorus and chlorophyll a variables: the higher the amount of total phosphorus, the higher the 
amount of chlorophyll a present in the medium. This statement coincides with the studies carried out 
by Dasí in the reservoirs of the Jucar basin [15]. 

Regarding the trophic state of the reservoirs, and comparing them with the results of previous 
studies [9,16], specifically in the reservoirs studied by Hoyos [16] during 2004 (Ortigosa, Sobrón, 
Cereceda, Urrúnaga, Ullivarri, Talarn and Flix), during the period studied there are higher levels of 
chlorophyll a, with the exception of Flix, and highlighting the Cereceda reservoir, which goes from 
1.41 mg/L in 1999 to 7.01 mg/L in 2015. Another interesting data is related to the Ribarroja reservoir, 
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which according to the studies provided by Navarro, goes from 4.33 mg/L in 2002 to 10.24 mg/L in 
2015. This gives us cause to affirm that a specific study would be necessary to know the reason for 
the increase in chlorophyll a in these reservoirs, and to specify more concisely that the Cereceda and 
Ribarroja reservoirs have increased their chlorophyll a level so disproportionately in 15 years. 

In addition, Navarro [9] in their studies on the reservoirs of the Ebro basin during 2002, also 
analyzed the turbidity of their waters using the Secchi disk. Thus, comparatively, we observe that, in 
accordance with the above, the reservoirs that have increased the levels of chlorophyll a with respect 
to 2002 also have reduced the values of the Secchi disk (Canelles, Oliana, Talarn and Ribarroja) or 
have kept them the same (Escales, Santa Ana and Terradets), and those reservoirs that currently have 
less chlorophyll a with respect to 2002 have increased the values of the Secchi disk (Camarasa and 
Rialb). It should be noted that the San Lorenzo and Flix reservoirs do not coincide, because San 
Lorenzo has in 2015 higher Chlorophyll a level with respect to 2002 but also has higher Secchi disk 
values, and Flix has in 2015 lower chlorophyll a concentration but also lower Secchi disk values. This 
discordance, in the San Lorenzo reservoir may be due to the large number of macrophytes (which 
could release phytoplankton and therefore chlorophyll a values) and the fact that it is a reservoir that 
feeds a dam with electric generation (high water renewal rate, which could provide greater 
transparency [17]). 

On the other hand, the present study has shown, by means of principal component analysis, that 
the physicochemical variables with the highest significance value, representing up to 83.5% of the 
total variance of the physicochemical values, and therefore the most influential from this point of 
view of water quality status, are in first place the presence of anoxic zone with a factor score of 0.97 
on component 1, followed by nitrate with a score of 0.72 on component 2. This agrees with similar 
studies [18–20]. This statement may be of relevance for other studies looking for statistically 
significant associations between physicochemical variables and phytoplankton communities, with 
the aim of elaborating biological indices that show the ecological status of the considered aquatic 
bodies [21]. 

On the other hand, if we observe the distribution in the PCA of the taxonomic groups of the 
phytoplankton studied, we have obtained that the variables with the highest significance value were 
the algal functional group of Cyanobacteria for component 1 and the algal functional group of 
colonial Chrysophyta for component 2. Analyzing the graphs in Figures 5 and 6 we observe that those 
reservoirs that we have qualified with a higher level of eutrophy show more content of Cyanobacteria 
and colonial Chrysophyta, and also that all physicochemical variables are associated with the algal 
groups, except for the Secchi disk values which gives us to affirm that the presence of these algal 
functional groups is negatively correlated with the state of water quality, making us see as a 
conclusion that these algal functional groups can serve as bioindicators of water quality in reservoirs 
[22]. This idea is in line with Hoyos study [11], which states that in reservoirs with a low level of 
eutrophy the dominant phytoplankton corresponds mainly to flagellate unicellular forms of various 
groups and that as the aquatic system becomes enriched with nutrients, and therefore increases its 
level of eutrophy, there is an increase in larger colonial forms and a transition towards more abundant 
chlorophytes and cyanobacteria. 

It is also important to note that the Urrúnaga reservoir has medium-high values of 
cyanobacteria, but low level of eutrophy, specifically the reservoir is classified as oligotrophic. This 
may be due to the continuous inflows from another smaller and lower quality reservoir, the Ullivarri-
Gamboa reservoir. 

4. Study site and Methods 

4.1. Study site 

Data have been collected from samples of environmental variables and phytoplanktonic density 
in a total of 66 different reservoirs, all belonging to and distributed throughout the territorial 
demarcation of the Ebro River Basin Authority (the reservoirs, with their abbreviation, are geolocated 
in Figure 7. Given the size of this confederation, the second largest in Spain after the Douro, the 
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different reservoirs studied are located in different lithological and climatic areas, attributing them 
heterogeneous characteristics. The abbreviations, as well as the year of sampling for each of the 
reservoirs, can be found in Appendix A. 

Field sampling took place during the summer period from 2010 to 2015. According to the official 
methodology [23], a single sampling station was carried out at each of the reservoirs sampled, at the 
deepest part of the reservoir, at a distance of between 100 and 300 meters from the dam. 

 

Figure 7. Geographical location of the reservoirs studied in the Ebro Basin map. Abbreviatures 
according names in Table A1. 

4.2. Physicochemical variables 

Ten environmental variables have been taken into account. Water transparency, pH, chlorophyll 
a, total phosphorus, soluble phosphorus, depth of anoxic zone, nitrite, nitrate and ammonium. 

Two variables were determined in situ: water transparency, pH and depth of the anoxic zone. 
The transparency of the water was measured using the Secchi disc technique. The depth of the anoxic 
zone (determined from the dissolved oxygen) and the pH by means of a multiparametric probe, 
continuously along the vertical profile, approximately every 5 cm. 

For the determination of total and soluble phosphorus, nitrate and nitrite the methodology 
described in the APHA 4500 was used [24]. For the total phosphorus was used 0.2 µg P/L as the limit 
of detection and quantification, for the soluble phosphorus was 0.1 µg P/L as the limit of detection 
and quantification, for nitrate and nitrite was used of 0,0003 mg N/L and a quantification limit of 0,01 
mg. For determination of the ammonium, the method of indophenol was used [25], and for 
chlorophyll a, the analytical methodology described in the APHA 1200H method was used [24]. 

At the same time, the relationship between the total phosphorus and chlorophyll a variables was 
explored by means of a linear regression, as Dasí did in the reservoirs belonging to the Jucar basin 
[15]. 
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4.3. Biological variables 

The biological variable considered in this study was phytoplankton density. The inverted 
microscope Utermöhl method was used for its determination, following the phytoplankton count 
standard EN 15204:2006 [26]. 

4.4. Statistical processing 

Trophic State Index was estimated as defined by Carlson [9], calculating the individual TSI value 
for Secchi Disk depth extinction vision, Total Phosphorus and Chlorophyll-a concentrations; after 
that, the final TSI was calculated as the average of the three individual values, and classified [10]. 

Significative differences between groups are explored with ANOVA analysis and Tukey’s 
pairwise post-hoc test according to Copenhaver & Holland [27] with PAST 4.11 software [28]. 

The PCA was conducted using the Rstudio software (version 1.1.463) with the command prcomp. 
The Excel Office (Microsoft, Redmond, USA) package (version 2016) it was used for standardizing 
data with neperian logarithm scale, except pH (as it is already standardized). 

Acknowledgments: We are grateful to the Ebro Basin Authority (Ministry of Agriculture, Food and the 
Environment of the Government of Spain) for its support to the continuous sampling campaigns from 2009 to 
the present day, without which it would not have been possible to obtain the necessary data to carry out this 
study. 

Data Availability Statement: The phytoplankton data are freely available at web page https://chebro.es in the 
individual reports of each year of each reservoir. 

Conflicts of Interest: The authors declare no conflict of interest. 

Appendix A 

Table A1. Reservoirs studied with their abbreviature, years of sampling (two thousand and…), 
average value of samples for transparency as Secchi Disk depth and Chlorophyll-a concentration. 
Phytoplankton functional groups: Dc, colonial Diatoms; DNC, non-colonial Diatoms; Cc, colonial 
Chrysophyta; Cnc, non-colonial Chrysophyta; Chc, colonial Chlorococcal; Chnc, non-colonial 
Chlorococcal; Cia, Cyanophyta; Cr, Cryptophyta; D, Dinophyta; Vc, colonial Volvocales. Data values: 
- absent group; + present group to 10 cel/mL; 1, 10-99 cel/mL; 2, 102-103 cel/mL; 3, 103-104 cel/mL; 4, 
104-105 cel/mL; 5, >105 cel/mL. 

Reservoir Year Secchi Clorophyll Dc Dc Dnc Cc Cnc Chc Chnc Cia Cr D Vc 

ALB 12,14,15 3,20 3,18 1 0 2 2 2 3 3 4 2 1 0 

ALL 10,13,15 3,23 1,79 0 0 3 1 1 2 4 4 2 1 1 

ARD 10,12 0,55 1,09 0 0 2 0 1 1 1 0 2 0 0 

BAL 11,12,14,15 2,41 2,99 5 2 2 1 1 1 2 1 3 1 2 

BAR 10,11,12,14 4,03 2,89 0 0 3 2 2 2 2 2 2 1 1 

BAS 13,14 11,70 1,32 2 1 2 1 3 1 1 2 2 1 0 

BUB 13,15 6,40 2,07 3 2 2 1 1 0 2 0 3 1 0 

CAL 10,11,12,14 4,04 1,41 4 2 3 2 1 1 2 2 2 1 0 

CAM 11,14 5,10 1,77 4 2 2 1 2 1 3 2 3 1 0 

CAN 13 4,00 1,83 4 2 3 3 1 0 2 3 3 1 0 

CAS 10,11,12,14,15 3,68 4,13 1 1 3 2 1 1 4 5 2 1 1 

CAV 15 18,00 0,71 0 0 0 1 1 0 3 0 2 1 0 

CER 11,12 1,23 7,01 4 2 2 0 0 1 3 4 3 0 0 

CIU 11,12,14 6,17 1,08 2 1 2 2 2 1 3 1 2 1 1 

COR 11,12 1,25 2,17 4 2 2 0 0 1 2 0 2 0 0 
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CUE 10,11,12,13,14,15 2,97 4,72 0 0 3 0 1 1 4 4 3 1 2 

EBR 10,11,12,13,14,15 3,43 4,67 6 3 2 2 1 2 2 4 3 1 0 

ESC 13 6,80 2,57 4 2 3 0 2 0 2 0 3 1 0 

ESR 15 5,70 1,14 2 1 2 0 1 0 1 0 1 1 0 

EST 15 1,30 3,31 0 0 2 2 0 1 4 2 2 0 0 

EUG 11,13 5,55 2,26 3 1 2 2 1 0 2 0 2 0 0 

FLI 10,11,12,14,15 4,57 1,30 4 2 2 0 0 1 2 3 2 0 0 

GAL 10,11,12,13,14 2,85 3,34 0 0 3 0 1 2 3 2 2 0 2 

GRA 13 7,30 1,22 1 1 2 0 1 0 1 0 1 0 0 

GUI 10,11,12,13,14,15 2,63 4,66 3 1 3 2 1 3 3 4 3 1 1 

IRA 12,14,15 5,17 2,29 2 1 3 3 1 1 2 0 2 1 0 

ITO 11,13 5,30 0,95 2 1 2 2 2 2 2 3 2 1 0 

LAN 13,15 5,98 1,26 3 1 2 1 2 0 3 0 3 1 0 

LEC 10,11,12,13,15 3,99 5,42 0 0 2 0 1 2 4 1 3 2 0 

LLA 15 17,00 0,54 5 2 2 1 2 0 2 0 2 1 0 

LOT 11,12,13,14 1,53 4,94 0 0 3 0 0 2 3 2 3 1 0 

MAE 14,15 1,55 6,70 1 1 4 2 2 1 3 3 3 1 1 

MAN 10,13 4,80 2,66 6 2 2 2 0 0 3 2 3 0 2 

MAR 12,13,14,15 2,57 3,39 1 0 2 2 2 3 4 3 3 1 1 

MED 13 2,80 1,84 2 1 3 2 2 0 1 0 3 1 0 

MEQ 10,11,12,13,14,15 4,25 3,99 4 2 3 0 2 2 3 4 3 1 2 

MEZ 11,13,14,15 2,13 4,32 0 0 2 0 1 2 3 2 3 1 1 

MOA 12,14 3,33 2,43 1 0 2 2 2 1 3 2 2 1 0 

MON 11,12,14,15 1,45 2,12 1 1 3 0 2 1 3 1 2 0 1 

MOV 12,13 2,10 1,73 0 0 1 0 0 1 1 1 2 0 1 

OLI 10,11,12,14,15 2,57 7,92 6 2 2 0 3 2 3 4 3 1 2 

ORT 10,13 6,88 2,70 2 1 1 1 2 1 2 0 3 1 0 

PAJ 10,11,14 5,13 2,33 3 1 1 1 1 1 3 3 2 1 0 

PEN 10,13 4,11 1,82 1 1 3 2 2 1 2 2 2 1 0 

PEÑ 10,12,13,14,15 1,12 3,96 0 0 2 3 3 1 2 0 3 1 0 

PUE 12 2,55 2,03 4 2 1 0 0 1 1 0 3 0 2 

RIA 10,11,12,13,14,15 2,56 5,20 4 2 3 0 2 2 4 4 3 1 0 

RIB 10,11,12,14,15 3,14 10,24 7 3 3 0 1 2 3 4 3 1 1 

SAB 13 2,60 0,01 0 0 2 0 0 0 0 2 0 0 0 

SAN 10,11,14 3,84 1,58 2 1 2 2 2 1 2 1 2 1 1 

SLO 10,14,15 2,03 2,68 5 2 3 2 1 1 2 2 2 1 2 

SOB 10,11,12,13,14,15 2,75 6,81 5 2 3 1 1 2 2 2 3 1 2 

SOP 15 4,25 0,40 4 2 2 0 0 0 1 0 1 0 0 

SOT 10,11,13,15 2,54 2,81 3 1 2 2 1 1 3 0 2 1 1 

STO 10,13 5,93 1,21 3 1 2 0 1 1 2 2 2 1 1 

TAL 13 3,22 4,07 5 2 3 0 0 1 3 2 3 1 1 

TER 10,12,14,15 0,79 2,07 3 1 2 2 1 0 1 1 2 1 0 

TOR 10,11,13 4,33 2,42 2 1 3 2 1 1 2 1 3 1 0 
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TRA 10,12,13,14,15 3,31 10,62 2 1 3 1 1 2 4 4 3 2 1 

ULL 10,12,13 5,10 3,29 5 2 2 1 2 1 2 3 3 1 1 

URD 15 5,80 1,59 0 0 2 1 2 0 2 0 2 1 0 

URR 10,11,12,13 5,11 2,48 5 2 2 1 2 1 2 3 3 0 1 

UTC 12 0,98 9,71 5 2 3 0 2 2 3 3 3 0 0 

VAD 10,14 0,70 6,05 5 1 2 0 0 1 2 2 2 0 0 

VAL 11,12,13,14,15 5,20 2,51 0 2 3 3 2 0 1 2 2 1 1 

YES 10,14,15 1,38 19,81 2 0 3 0 2 3 4 4 3 1 0 
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