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5 JUCAR RIVER CATCHMENT DATA REPORT 

David Sanz & Guillermo Castilla  

Universidad de Castilla-La Mancha (UCLM)) 

5.1 Background1 

5.1.1 Geographical description 

The Jucar River Basin District (RBD) comprises all river basins which run into the 
Mediterranean sea, between the left bank of ”La Gola del Segura”, in its mouth, and the 
mouth of the Cenia river, as well as the endorreic basin of Pozohondo. The total area is 
42.989 km2, and extends over the autonomous regions of Castilla-La Mancha (36.6%), 
Valencia (49.6%), Aragón (13.2%) and Catalonia (0.6%) (Figure 5-1). 

 

 

 

Figure 5-1: The Jucar River Basin District 

In year 2001 this area had some 4.360.000 inhabitants, to which it should be added 
some 1.400.000 visitors who stay mainly in the coast. 

                                                 
1 This section consists basically of excerpts from the Jucar River Basin provisional Article 5 Report, pre-
pared in 2004 by the Jucar River Basin District Authority (www.chj.es) 
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Within the Jucar RBD two zones can be distinguished, coastal plains and inland, moun-
tainous areas. The coastal plains are separated by inland relief, which is mainly com-
posed of carbonate rocks. Some 25% of the total basin area is above 1000m  altitude, 
33% corresponds to coastal plains, and the remaining 42% comprise to the high plateau 
of the ” Llanura Manchega”.  

The Jucar RBD is mainly influenced by the Mediterranean climate, which is character-
ised by an intense and long dry summer period. Nevertheless, and due to geography and 
geomorphology, there are some notable differences among Northern and Southern, 
Eastern and Western parts. These differences increase climatic effects such as thermal 
inversions that produce catastrophic floods along the coast. The Jucar River Basin could 
be defined as a semi-arid or even arid zone as a whole. There are also erosion problems 
mainly due to wildfires that have devastated the JRB in recent years.  

The precipitation volume over the Jucar RBD produces a mean annual runoff of about 
80 mm, which represents approximately 15% of the total precipitation. The mean an-
nual renewable resources are 3,251 hm3/year. This figure has decreased to 2,700 
hm3/year during the last ten years, and this hinders the satisfaction of water demands. 
The rivers within JRB have Mediterranean regime, characterised by intense droughts 
during summer and floods in autumn. Only three rivers have an average discharge over 
10 m3/s, the Mijares, the Turia and the Jucar river, that supply 80% of the total surface 
water resources. From them, the Jucar river is the largest, with a mean supply of 1,825 
Hm3 a year which is equivalent to 55% of the total available resource.  

5.1.2 Environmental situation 

Jucar RBD holds a large number of ecosystems that include different habitats and spe-
cies. Besides the river fluvial network there is a good number of wetland habitats: flu-
vial environment and associated coastal areas at the mouths of the rivers, such the ones 
found in the Mijares and the Jucar Rivers, coastal wetlands and associated environment, 
as L’Albufera of Valencia. Springs, such the ones of the Verde River, inland lakes as 
Laguna de Uña and coastal saline environment as the Salinas de Santa Pola are also 
found. Each ecosystem or habitat has characteristic associated vegetation that varies de-
pending on the lithology, geomorphology and climate. The contrast between the North 
of Jucar RBD with a more humid climate, and the drier South with a varied lithology, 
determines a great richness of flora. The riparian forest is, in most riversides, the maxi-
mum expression of its biological diversity. 

Currently, the quality of the riverside environment in some river reaches is not in good 
status and measures of protection will have to be taken to prevent their deterioration. 
One of the main objectives of the Jucar RBD plan is to restore those riversides and riv-
erbanks in worse conditions, in order to recover natural geomorphologic processes and 
the ecological functioning of the fluvial system.  

The zoological communities respond, similarly to vegetation communities, to these fac-
tors that shape and alter their habitat: environmental, climatic, biological, etc. In the 
case of aquatic organisms, other important factors are the quantity and quality of water. 
In addition, the geologic history of the territory has determined the appearance of a high 
number of autochthonous species as well as endemic, since many fluvial basins have 
remained isolated for a long time. 
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There is a rich and diverse ichthyofauna in the RBD rivers mainly comprising cyprinids. 
Jucar RBD plays an important role in preserving European wet areas, since it presents a 
large number that stands out qualitative and quantitatively. Only in L’Albufera Lake, 
250 species of birds use regularly this ecosystem, and more than 90 for reproducing, 
which makes of L’Albufera one of the most important places for bird hibernation of 
Western Europe.  

Within the group of macroinvertebrates, we find the most important group of organisms 
used as water-quality bio indicators in aquatic ecosystems, especially in rivers. There 
are a great number of different fauna groups: annelids, molluscs, crustaceous and in-
sects. The success of the macroinvertebrates group as bio indicators lies in their quick 
response to the sightless alterations of the environment quality. Up to date, more than 
500 different taxa (families, genuses, species) have been identified in the studies carried 
out in the framework of the Jucar biological monitoring network. Unfortunately, no bio-
logical data will be available from the HarmoniRiB Jucar dataset. 

5.1.3 1.3 Socio economical overview 

The sector that contributes the most (65%) to the total Gross Value Added Product 
(GVA) is the public service sector (accommodation, transport, leisure, etc) being, in ad-
dition, this GVA the one with the greatest annual growth. One of the activities to em-
phasise in this sector is tourism, which contributed in 2002 with more than 1 400 
million euros just in the Valencian Autonomous Community. Industry, in value and in 
growth, is the second greatest sector (28% of the total GVA), leaving the other sectors, 
agriculture (3%) (agriculture, cattle, forestry, fishing etc.) and energy (4%) (power 
product extraction, petroleum refining, energy production and distribution etc.) with in-
significant growth. The activity developed in the seven provinces generates, as a whole, 
more than 2 300 000 jobs, and this number presents an increasing tendency for the last 
years. Concerning employment, public service and industry sectors remain as the great-
est producers of jobs (60% and 34%, respectively), and they increase annually. In the 
agriculture sector, the number of employments (5%) has descended in the last years, 
whereas in the energy sector (1%) employment has hardly changed. 

 



HarmoniRiB June 2006  HarmoniRiB River Basin Data Report 

 

Sanz & Castilla, Jucar River Catchment Data Report  5-5

  

 

Figure 5-2: Irrigated (green) and non irrigated (brown) agricultural land 

The water demand (year 2001) in the JRB is 3.625 hm3/year. This demand arises from 
uses such as urban (653hm3/year) and industry (120 hm3/year), and agriculture (2.852 
hm3/year). The large agricultural demand is due to the large extension of the irrigated 
land within RBD (Figure 5-2), which is mostly fed with groundwater. In recent years 
agricultural and cattle activities in the RBD have experienced a continuous loss of im-
portance in economy. The ageing population, the small average size of land holdings 
(87% are smaller than 5 ha) and the specialisation of agriculture in the region are main 
aspects to be considered in the decline of the sector. Localised water systems have in-
creased in new irrigation areas in the past 10 years, while gravity systems are slowly 
decreasing. Groundwater plays a fundamental role in the development of irrigation sys-
tems in the District, representing 73% of total water consumption within Jucar RBD. 

5.1.4 Previous studies 

The most comprehensive study on Jucar RBD, from which this background section is 
based upon, is the WFD Art.5 Report compiled by the Jucar RBD Authority as a result 
of this RBD being one of the designated Pilot River Basins (PRB) for testing the im-
plementation of the WFD. The Jucar PRB exercise started at the end of 2002 and since 
then, most of the benchmark information on the provisions of article 5 of the WFD con-
cerning the current status of the basin, has been acquired, processed, organised and ana-
lysed. The first step of the characterisation process was to identify and delineate surface 
and groundwater bodies. The number of preliminary groundwater bodies is 52, while 
the number of surface water bodies is 268, of which 255 are rivers, 10 are heavily modi-
fied lakes, 2 are heavily modified coastal lakes and 1 is an artificial water body. 

The next step of the characterisation process was to establish reference conditions for 
the 14 ecotypes defined using available data in the Jucar RBD. Then the next step was 
the analysis of pressures and impacts due to anthropogenic activities. Indispensable in-
formation needed to proceed at this point, is the precise spatial and temporal featuring 
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of water uses for the different demand units (either agricultural, urban or industrial) en-
closed within the RBD. Once this data is available, it is then feasible to conduct a pres-
sure analysis that includes significant water abstraction, regulation works and others 
hydromorphological alterations diffuse and point source pollution, as well as land use 
and other anthropogenic effects. The assessment of impacts is based mostly on the com-
parison of the water body status versus the terms of reference or environmental objec-
tives. The final stage for the characterisation process is to evaluate the likelihood of 
failing to achieve a “good status”. Further information, including the full Art.5 Report, 
can be found at http://www.chj.es. 

5.2 Metadata 

This section describes the Jucar RBD dataset within the HarmoniRiB database. There 
are 4210 object instances (locations for which there are some type of measurement) 
within the Jucar dataset. Available data have been divided into four categories: 

• Meteorological data 

• River flow  data 

• Groundwater data (including physico-chemical data) 

• Spatial data 

• Socio-economic data 

The first category consists of both daily and monthly averages for precipitation and  
temperature from more than a thousand weather monitoring stations within Jucar RBD. 
The only hydrological data available are monthly river flow data from more than a hun-
dred gauging stations. As for groundwater data, there are groundwater level measure-
ments of variable periodicity from more than a thousand boreholes, and physico-
chemical data from some 500 boreholes. Spatial data originally were in ESRI shapefile 
format (.shp), and include administrative units (municipalities), river basin district ex-
ternal (perimeter) and internal (hydrogelogical units and main river basins) boundaries, 
river reaches, lakes and reservoirs. Finally, socio-economic data include population, 
population density and employed work force per municipality. 

For each category, synoptic information is given for each object class within the cate-
gory, including a map showing object instances, attributes for which there are data 
available, period of time for which there are data, and some other metadata where avail-
able. 

5.2.1 Meteorological data 

In the Jucar River Basin there are 634 meteorological stations (Figure 5-3), which have 
all been assigned to the Object Class MTMS (weather monitoring station), and whose 
ID, name, coordinates and altitude are also available. From them, 315 stations provide 
only rainfall data, 22 only temperature data, and 297 both. The temporal resolution is 
monthly/daily, therefore we have data for the following attributes: 

• WEAT.001004 Rainfall daily total (mm) 



HarmoniRiB June 2006  HarmoniRiB River Basin Data Report 

 

Sanz & Castilla, Jucar River Catchment Data Report  5-7

• WEAT.001005 Rainfall monthly total (mm) 

• WEAT.001007 Temperature air daily minimum (ºC) 

• WEAT.001008 Temperature air daily maximum (ºC) 

In general, the period covered in the HarmoniRiB database for these attributes is 1978-
2003, though there some stations that cover a shorter period. These data were provided 
by the Spanish Institute for Meteorology (INM, www.inm.es) under an agreement (ref 
990041003, from 28 February 2005) of information exchange between INM and 
UCLM. In return, UCLM has to provide INM with two copies of HarmoniRiB Final 
Report upon the completion of the project. Unfortunately, no metadata on data quality 
or instrument accuracy were provided together with the data, so no uncertainty assess-
ment has been carried out. 

 

Figure 5-3: Location of weather monitoring stations within Jucar RBD 

5.2.2 Hydrological data 

5.2.2.1 Data type: River flow 

Concerning hydrological data, CHJ provided us with historical (1911-2003) monthly 
river flow data (HYDR.002002) from 167 gauging stations that we have been assigned 
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to the Object Class SMST (Surface Monitoring Station), for which we have site code, 
name and coordinates (Figure 5-4). Not all stations have a complete time series. In par-
ticular, there are 29 stations from an automatic early warning network (SAIH) that was 
deployed in 1989. Prior to uploading these data (60,565 recorded values in total), we 
converted them from total monthly flow (hm3/month) to mean monthly flow (m3/s) as to 
make them compliant with standard dictionary attributes and units. 

 

Figure 5-4: Location of Gauging Stations within the Jucar RBD 

5.2.2.2 Data type: Groundwater level 

There are 1837 locations (assigned to generic Object Class MONS, Monitoring Station) 
for which there are some measurements related to groundwater level or quality (Figure 
5-5). For each location, site code, name, coordinates and altitude are available. From 
them, 1293 have data on groundwater level (GEOL.007012, in meters depth). Meas-
urement frequency varies from monthly to once a year, and in many locations there are 
only a few measurements. The period of time series is 1970-2003, and the total number 
of groundwater level measurements provided by CHJ is 51,092.  
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Figure 5-5: Location of groundwater monitoring stations  within the JRB 

5.2.2.3 Data type: Groundwater quality 

There are 544 Monitoring Stations (Object Class MONS) for which there are data on 
groundwater quality. There are data from 40 physicochemical parameters (Table 5-1),  
covering the period 1985-2003, although as with the previous case, measurement fre-
quency is rather irregular between and within locations with a fuzzy temporal resolu-
tion. Measurement units are the same than those of the PHCH dictionary. The total 
number of physico-chemical measurements is 84,663. 
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Table 5-1: Physico-chemical parameters avalaible for the HarmoniRiB Jucar RBD 
dataset 

PHCH040388 Alkalinity PHCH040950 hydrogen phosphate (Dissolved) 
PHCH040419 Ammonium (Dissolved) PHCH040970 Iron (Dissolved) 
PHCH040440 Arsenic (Dissolved) PHCH040996 Lead (Dissolved) 
PHCH040529 Boron (Dissolved) PHCH041012 Lithium (Dissolved) 
PHCH040539 Bromide (Dissolved) PHCH041017 Magnesium (Dissolved) 
PHCH040554 Cadmium (Dissolved) PHCH041027 manganese (Dissolved) 
PHCH040560 Calcium (Dissolved) PHCH041057 Mercury (Dissolved) 
PHCH040596 Carbonate (Dissolved) PHCH041151 Nitrate ion (Dissolved) 
PHCH040626 Chloride (Inorganic Dissolved) PHCH041156 Nitrites (Dissolved) 
PHCH040679 Chromium (Dissolved) PHCH041202 o-dichlorobenzene (Dissolved) 
PHCH040704 COD PHCH041212 Oxygen 
PHCH040707 Conductivity 20 C PHCH041214 Oxygen (Dissolved) 
PHCH040708 Conductivity 25 C PHCH041272 pH 
PHCH040710 copper (Dissolved) PHCH041287 Phenols (Dissolved) 
PHCH040721 Cyanide (Dissolved) PHCH041323 Potassium (Dissolved) 
PHCH040765 Detergents anionic synthetic PHCH041381 Selenium (Dissolved) 
PHCH040767 Detergents cationic synthetic PHCH041402 Sodium (Dissolved) 
PHCH040895 Fluorides (Dissolved) PHCH041417 Sulfate (Dissolved) 
PHCH040912 Hardness permanent PHCH041443 Temperature water 
PHCH040913 Hardness total PHCH041570 Zinc (Dissolved) 

5.2.3 Spatial data 

This subsection includes river basin district external (perimeter) and internal (main river 
basins and hydrogelogical units) boundaries; rivers; main channels; lakes; reservoirs; 
and administrative boundaries (municipality level). All data came in ESRI shape (.shp) 
format, and were reprojected to latlong WGS84 and reformatted to .csv format prior to 
data uploading. As any other vector data in this database, vertex coordinates are given 
in decimal latlong degrees using the WGS84 geodetical datum, which are stored in the 
UNIV.POLYGON attribute. This attribute consists of two fields, X (longitude in deci-
mal degrees) and Y (latitude in decimal degrees). In general, each spatial object in-
stance has, in addition to the aforementioned attribute, its code (GENR.000001) and 
name (GENR.000002). Finally, regarding data ownership, administrative data were ob-
tained from the public website of the Spanish Institute for Statistics (INE, www.ine.es), 
whereas all the other were supplied by the Jucar RBD authority (CHJ). 

5.2.3.1  Jucar River Basin District external boundary 

The Spanish Water Law (1986) divides the Spanish conterminous territory into eleven 
River Basin Districts (RBD), where number eight is Jucar RBD, with a total area of 
43,000 sq. km. All data  within HarmoniRiB Database for which attribute 
GENR.000071 (Country Code) is set to ‘ES’, correspond to objects located within Jucar 
RBD. This item consists of a single polygonal shape, belonging to the BCIN (Basin) 
Object Class, and that represents the perimeter of Jucar RBD.  
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Figure 5-6: River Basin Districts in Spain. Jucar RBD is shown in green 

5.2.3.2 Main basins 

Jucar RBD consists of nine main physical basins (than being part of Jucar RBD have 
been assigned to Object Class SBCN (Sub-basin), which are listed in Table 5-2 and dis-
played in Figure 5-7: 

Table 5-2: Main Basins within the Jucar River Basin District 

CODE NAME AREA (Km2) 
1  Cenia-Maestrazgo  2,033.27  

2  Mijares-Plana de Castellón  4,817.95  

3  Palancia-Los Valles  1,085.56  

4  Turia  7,239.71  

5  Júcar  22,435.67  

6  Serpis  984.73  

7  Marina Alta  838.18  

8  Marina Baja  606.86  

9  Vinalopó-Alacantí  2,983.80  
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Figure 5-7: Main basins  within JRB (from 
www.chj.es/web/mapaspdf/Q_Sistemas_Explotacion.pdf) 

 

5.2.3.3 Hydrogeological units 

The Jucar RBD Plan established 52 Hydrogeological Units (UH, that within Harmon-
iRiB have been assigned to the Object Class GRWT, Groundwater System), which are 
shown in Figure 5-8. One of these, the largest one, is UH 08.29, Mancha Oriental, on 
which HarmoniRiB Jucar case study is focused. 
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Figure 5-8: Boundaries of Hydrogeological Units within Jucar RBD 

 

5.2.3.4 Significant Rivers  

There are 508 significant rivers (having a catchment basin greater than 10 km2) in the 
Jucar RBD, that have been assigned to the Object Class RVRR (River Reach) to avoid 
duplication with rivers defining the main basins, which would consist of aggregations of 
the former. The streams were originally digitized at 1:25,000 scale. However we were 
forced to enlarge the minimum vertex interval to 0.005 degrees as to make the shapefile 
light enough for the HarmoniRiB ‘shp to csv’ converter be able to handle it. This may 
cause odd representations for rivers reaches with narrow meanders close to each other. 

5.2.3.5 Main Channels 

There are 27 main channels in the Jucar RBD (Figure 5-9) that have been assigned to 
the object Class CHAN (Channels). Form them there are three that deserve a mention . 
The Tajo-Segura Aqueduct carries water from the Tajo RB to the Segura RB passing 
through the Jucar RBD and its conveyance is about 30 m3/s. The Canal Jucar-Turia 
connects the Jucar and Turia Rivers and it is used for public water supply and for irriga-
tion. And finally, the Acequia Real del Jucar distributes water for irrigating mainly or-
ange trees and rice fields in final reach of the Jucar River. 
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Figure 5-9: Main channels within Jucar RBD 

5.2.3.6 Lakes 

There are 17 surface water bodies in Jucar RBD that qualify as lakes (Object Class 
LKES), that is, which have an area greater than 50 ha, from which the largest one is the 
Albufera lake of Valencia, with some 28 km2. Most of them have been characterised as 
heavily modified water bodies. 

5.2.3.7  Reservoirs 

There are 45 reservoirs (Object Class RESV) that regulate water resources in the Jucar 
RBD (Figure 5-10). The total reservoir capacity in the District is about 3 300 hm3, be-
ing Alarcon, Contreras and Tous  in the Jucar River and Benageber in the Turia River, 
the largest reservoirs. 
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Figure 5-10: Large reservoirs within Jucar RBD 

5.2.3.8 Municipalities 

Spain is administratively divided into Autonomous Regions, which in turn consist of 
one or several Provinces, which in turn consist of several tens of Municipalities. Hence 
the municipality is the basic administrative unit into which the territory is partitioned. 
There are 789 municipalities (Object Class MUNC) within Jucar RBD, whose bounda-
ries have been uploaded into the HarmoniRiB database (Figure 5-11). 
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Figure 5-11: Municipalities within Jucar RBD 

5.2.4 Socio-economic data 

For each instance of the object class MUNC (Municipality) within this dataset, there are 
data for three attributes of the socioeconomic dictionary: 

• SCEC.005001 Population  (inhabitants) 

• SCEC.005002 Population density (inhabitants/km2) 

• SCEC.005003 Employed work force (no. of persons) 

All data refer to year 2001, and have been compiled from the 2001 Census carried out 
by the Spanish Institute for Statistics (INE, www.ine.es). 

5.3 Perspectives 

The set of data on the Jucar RBD that is currently stored in the HarmoniRiB database 
covers a wide range of variables relevant for WFD implementation.  Notwithstanding, 
there are some domains for which there is no data, such as limnology, that indeed exist, 
but that we were not able to collect. Also, there is no assessment of data uncertainty 
within this dataset. The reason is that the data suppliers did not provide us with meta-
data on data quality, measurement method and/or instrument accuracy.  This is partly 
due to the fact that the issue of assessing uncertainty was not clearly defined by the time 
the data were collected, so we were not completely aware of the need for metadata. Be-
sides, many times the data supplier was not the originator of the data and/or has no 
metadata available. This reflects the fact that until recently, the most common way for 
institutions to handle uncertainty was to ignore it. Nevertheless, uncertainty awareness 
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is raising steady as for example nowadays, spatial data are considered of little use if not 
accompanied by the corresponding xml metadata file following the standard ISO 19115. 
In any case, this dataset is still worthwhile for the research community, as it can be used 
to study e.g. the influence of different levels of input error, which can be set up with the 
aid of the HarmoniRiB Data Uncertainty Guidelines and the Data Uncertainty Engine 
(DUE), in the output of some model. 
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