Assessment on data availability and quality 

Summary of the comments & suggestions:

 Climatic data 

· Climatic data constitute a very important input to most water quality models. The Latvian data set and monitoring network is well designed and provides the main parameters needed by most water quality models.

Surface water discharge

· The large variability of hydrologic parameters in small drainage basins (< 1000 km2) underlines the importance of land cover and land use in hydraulic characteristics at this small scale. Therefore there is a need to have some monitoring stations along small streams with various land cover structure (10 to 100 km2) in order to provide more reliable data to parameterize nutrient fluxes models.

· Select small catchments with homogeneous land cover, i.e. all forested or entirely agricultural site to provide information on hydrological patterns at the end members of the land cover variables.

· Perform a spatially explicit analysis of the landscape structure of the drainage basins
Surface water quality
· The selection of small entirely forested monitoring sites should provide a reference for water quality monitoring.

· Similarly, small entirely agricultural sites would provide valuable information on the role of agricultural practices on water quality (see comment on agricultural sites below).

· Sites with a larger percentage of wetlands would allow representing better the Latvian reality.

· The objective is to rationalize the sampling strategy without increasing the number of samples to be analysed.

· Increase the number of monthly sampling sites for nutrients and basic indicators by reducing the number of seasonally ones.
· Couple the monthly sampling sites for water quality with hydrological stations
· Redesign the temporal sampling strategy of the seasonal sampling sites on specific hydrological events (flood events, low water periods)

· Acquire mobile automatic water samplers which can be set up in different sites to follow specific events

· Measure dissolved organic carbon on a routine basis

· Seasonal sampling (based on hydrological events) of major ions should allow increasing the number of sites monitored.

· Measure iron and aluminum on a routine basis 

· Use fugacity model to set up the best monitoring strategy for minor ions and organic pollutants

Groundwater Monitoring
· Analyse the land cover above the aquifers and in the drainage basin of the springs 

· Strengthen the  relationship between groundwater and surface water monitoring sites

· Analyse jointly  the existing water level and water quality  long term series

· Determine the main spring water discharges 

· Use groundwater models to assess the contribution of groundwater to surface runoff
Agricultural sampling sites
· Analyse diffuse and point source pollution in similar sites, and groundwater quality whenever possible
· Integrate these monitoring sites within the national monitoring strategy
· Monitor sub-catchments as a function of the land cover structure
· Analyse soil water quality under different land covers 
Geographic information system

· Agriculture census, i.e. number of animals, type of production, fertiliser, and pesticides is missing. This information is available at www.csb.lv but by Rajons (administrative district). Therefore there is a need to include this information within drainage basins. 

· A common grid system could be used to transform information from administrative units to water bodies or any other area that is delineated in the GIS system. A medium size basin (10x10km) could be appropriate.

The report analyses the current and proposed hydrological and water quality network for Latvia. It comprises an assessment of the geographic information system (GIS) and of the water quality parameters which are currently monitored or planned to be. The objectives of this analysis is to evaluate whether the water quality monitoring strategy, i.e. spatio-temporal design of sampling and type of parameters measured, are adapted for modelling and also to determine how modelling could help strengthening the monitoring strategy. 
The following chapters review and analyses the different data bases of water monitoring programme in Latvia.

Climatic data 

There are 24 stations which cover well the entire country. They record the following physical parameters:
Air temperature (mean daily, minimum and maximum)

Wind speed and wind direction (% by orientation)

Precipitation and precipitation intensity (mm/min)

Snow period (date of beginning and end)

Degree of cloudiness (scale between 0 and 10)

Days of thunderstorms, fog and hail
Solar radiation (MJ/m2)

Hours of sunshine
Atmospheric air temperature and moisture (with balloon from 0.03 to 4 km of altitude)

Air quality is also monitored:

SO2 – NO2 – CO – C6H6 – PM10 – Pb

Wet deposition: SO4 – NO3 – NH4 – Cl – Ca – K – Mg – Na – H+ 

Precipitation (open air and through canopy):

pH – SO4 – NH4 – NO3 – PO4 – Cl – DOC – Ca – K – Mg – Na – Cd – Cu – Pb - Zn

Comments & suggestions: 
· Climatic data constitute a very important input to most water quality models. The Latvian data set and monitoring network is well designed and provides the main parameters needed by most water quality models.
Surface water discharge
The drainage network of rivers in Latvia is very dense (400 m of river length per km2 of drainage basin). Four main rivers (Figure 1) drain the Latvian surface (65000 km2). One of them, the Gauja River (8900 km2), belongs almost entirely to Latvia (7790 km2). The 3 other main rivers are shared with other neighbouring countries. Their lower reach belongs to Latvia. The Daugava River has a drainage basin of 87,900 km2, ca 1/3 lies in Latvia (24,700 km2); the upsteam part is shared by Belarus and Russia. The Lielupe River (17633 km2) is almost equally shared by Latvia (8700 km2) and Lithuania. The Venta River (11830 km2) belongs to Latvia for about 1/3 of its surface (7900 km2); the upstream part belongs to Lithuania. 
This downstream situation of the Latvian river network is an important characteristic which needs to address several transboundary discharge and pollution issues with its upstream EU (Lithuania and Estonia) and non EU (Belarus, Russia) neighbours.
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Figure 1: River network of Latvia and the 4 main drainage basins.
Hydrological patterns
The Latvian hydrological network comprises 36 hydrological stations where water levels are measured on a daily basis. Some stations are monitored since 1920. They comprise 3 sites along the Daugava River itself; the others are located along the main other rivers and tributaries (Figure 2).  The analysis of the hydrological data provided by the 36 stations show a relationship between the surface of the drainage basin and the annual discharge decreases with the decrease of the drainage basin. When all drainage basins, including the large ones, are taken into account (Fig. 2A), a simple and very significant relationship (R2 = 0.99) is found between surface and annual discharge. However, when considering the small drainage basins (Fig. 2C), the percentage of variance explained by the relationship decreased significantly (R2 = 0.63). It is also important to notice that there is only 1 hydrological monitoring site (Zoseni in Tulija River) in small catchments, i.e. < 200 km2 and its data set is very limited.
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Figure 2: Relationship between the size of the drainage basin upstream the water discharge monitoring sites and the annual discharge. 

The specific discharge calculated for the different drainage basins upstream the hydrological monitoring sites present a large variability around an average of ca 8 L sec-1 km-2 (Fig. 3A), value obtained for the 3 large drainage basins along the Daugava River. 
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Figure 3: Relationship between the size of the drainage basin upstream the hydrological monitoring stations and their specific runoff.

The specific runoff of small drainage basins (< 1000 km2) ranged between 3 and 13 L sec-1 km-2 (Fig. 3B).  Similarly, the coefficient of variation of river discharge, estimated as the ratio between the maximum and the minimum discharge (Fig. 4), increases in smaller drainage basins. The average coefficient of variation between maximum and minimum discharge is 20 for large drainage basins (Fig. 4A), while it varies by one order of magnitude (20 – 200) within small drainage basins (Fig. 4B).
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Figure 4: Relationship between the size of the drainage basin upstream the hydrological monitoring stations and their coefficient of variation between maximum and minimum discharge.

Representativeness of the drainage basins

The land cover of the drainage basins upstream the hydrological monitoring stations are somehow representative of the Latvian situation (Table 1; Annex 1). However, compared to the national statistics the percentage of wetlands and lakes are under represented in the monitored catchments.
Table 1: Land cover statistics of the drainage basins upstream the hydrological monitoring stations.
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The two main land cover are the forests and agricultural lands (Fig. 5A). They represent ca 90% of the land cover and their percentage of occurrence is inversely correlated. Both forests and agriculture covers present a large range of cover percentage (between 25 and 75%), especially in small drainage basins (Fig. 5B & 5C). Yet, the extreme percentages are not represented. However it is important to collect information on the hydrological patterns of small drainage basins covered entirely with forest or agricultural lands. 
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Figure 5: Relationship between percentage of forest and agriculture fields in the drainage basins upstream the hydrological monitoring stations.

The percentages of wetland and lakes in the drainage basins upstream the hydrological monitoring stations present the largest variations in small catchments (Fig. 6A & 6B respectively). 
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Figure 6: Relationship between percentage of wetland (A), lakes (B) and drainage basins size upstream the hydrological monitoring stations. C: Relationship between % of wetland and agriculture in drainage basins upstream the hydrological monitoring stations

It comprises a satisfactory range of land cover situations. However a few sites with a larger proportion of wetlands in an agricultural matrix (Fig. 6C) would provide valuable data to understand the consequences of using wetlands to buffer water bodies against agriculture pollution. This would also help to elaborate scenario of landscape changes in agricultural context.
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Figure 7: Relationship between the ratio maximum discharge / minimum discharge and the percentage of wetland (A) and lakes (B)

The large range of the coefficient of variation between maximum and minimum discharge in the small hydrological monitoring catchments (Fig. 4) can be explained partly by the analysis of their land cover (Fig. 7).

The variability of discharge decreases when the percentage of wetlands (Fig.7A) or lakes (7B) increases in the drainage basin. The presence of these aquatic ecosystems buffers the river discharge. Yet, an analysis of the spatial land cover structure of these drainage basins would provide some more information on the relationship between wetlands and lakes and hydrologic patterns.
Comments & suggestions: 
· The large variability of hydrologic parameters in small drainage basins (< 1000 km2) underlines the importance of land cover and land use in hydraulic characteristics at this small scale. Therefore there is a need to have some monitoring stations along small streams with various land cover structure (10 to 100 km2) in order to provide more reliable data to parameterize nutrient fluxes models.

· Select small catchments with homogeneous land cover, i.e. all forest or all agriculture to provide information on hydrological patterns at the end members of the land cover variable.
· Spatially explicit analysis of the Landscape structure

Surface water quality 
245 monitoring stations have been selected. They are subject to very different sampling effort. Among them 80 sites are monitored on a regular basis, i.e. at least 4 times a year. The list of these sites and their land cover characteristics is provided in Annex 2. 
Representativeness of the monitoring sites

This analysis is based on the 80 sites most frequently monitored (see list in Annex 2). The monitoring sites span a wide range of size of drainage basins from few km2 to 25, 000 km2 (Fig. 8).  Most of the monitoring sites are below 1000 km2 and provide a good range of river sizes representative of the Latvian territory. 
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Figure 8: Number of water quality sites as a function of the size of the drainage basin upstream the monitoring station.
The land covers of the drainage basins upstream the water quality monitoring stations are representative of the Latvian situation (Table 2). However, compared to the national statistics wetlands are under represented in the monitored catchments.

Table 2: Land cover statistics of the drainage basins upstream the water quality stations most frequently monitored.
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The drainage basins upstream the water quality sites present a wide range of forest cover, between 20 and 90% (Fig. 9). However it would be necessary to select small entirely forested drainage basins which could be used as reference sites.  
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Figure 9: Percentage of forest in the drainage basin upstream the water quality sites as a function of the size of the drainage basin.

Similarly drainage basins upstream the water quality monitoring sites present also a wide range of percentage of agricultural land cover (Fig. 10A). This set up is very valuable to determine the relationship between percentage of agriculture in a drainage basin and water quality at the outlet. Indeed, these data can serve as input for models supporting scenarios of land cover change. However, there is no site with more than 80% of agriculture. In fact, the most agricultural drainage basins are rather large (> 100 km2, Fig. 10B). It must be very difficult to find entirely agricultural sites of that size in Latvia. Therefore some small agricultural drainage basins should be selected to provide data on the consequences of agricultural activities on water quality. 
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Figure 10: A: Percentage of agriculture in the drainage basin upstream the water quality sites as a function of the size of the drainage basin. B: relationship between the percentage of forest and agriculture in the drainage basins upstream the water quality sites. Numbers refer to the size in km2 of particular drainage basins.

The selected water quality monitoring sites offer a good opportunity to assess the role of wetland and lakes in mitigating diffuse pollution. Figure 11 presents the range of cases where increased agricultural land cover can be compared with similar percentage of wetland (Fig. 11A) or lakes (Fig. 11B). This set up is particularly interesting to test scenarios of land cover change.
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Figure 11: A: Relationship between the percentage of agriculture and wetland in the drainage basins upstream the water quality sites. B: Relationship between the percentage of agriculture and lakes in the drainage basins upstream the water quality sites.
In conclusion the drainage basins upstream the main monitoring water quality sites offer a good representation of the landscape features of Latvia. They should allow providing interesting data regarding the role of different land covers. Moreover, the use of geographic Information Systems should provide information on the role of spatial arrangements of land covers on water quality.

Comments & suggestions: 
· Selection of small entirely forested monitoring sites should provide a reference for water quality monitoring.
· Similarly, small entirely agricultural sites would provide valuable information on the role of agricultural practices on water quality.
· Sites with a larger percentage of wetlands would allow representing better the Latvian reality.
Water quality parameters & sampling frequency
Water quality monitoring should be monitored in 245 sites in 2007, relatively well spread out in the 4 main river drainage basins (Table 3)
Table 3: Number of water quality monitoring sites in the 4 main drainage basins in 2007.

[image: image14.jpg]River km? nb of sites Km?/ nb sites
catchment

Daugava 24700 128 192
Lielupe 8750 34 257
Venta 7900 51 154
Gauja 7790 32 243
TOTAL 245





The sampling effort is not equally distributed. The spatial design and the number of sampling sites are rather high and the total number of analyses seems also important. The number of lakes and rivers monitored in 2007 is globally similar; it differs by drainage basin according to the frequency of lakes; the Daugava drainage basin having the highest density of lakes (Table 4). During the next 3 year period the sampling effort should double and comprise 222 river stations and 267 lake stations.
Table 4: Number of sampling stations in rivers and Lakes in 2007 and during the next 3 year period

[image: image15.jpg]2007 3 years sampling
Rivers Lakes Rivers Lakes
Daugava 41 87 68 188
Lielupe 28 6 39 13
Venta 34 17 68 30
Gauga 24 8 47 36
Total 127 118 222 267





However the temporal design could be improved. For instance, in 2007 the proposed sampling design for nutrients and basic indicators (Table 5) will comprise 1172 analyses but only 24 of the 245 sites will be monitored monthly. This low number of monthly sites poses the problem of temporal representativeness of sampling. Indeed, it is well know that about 80% of the annual nutrient fluxes for instance occur during flood events. Although EU WFD is mostly referring to pollutant concentration, there is a need to determine also their annual fluxes. This is especially true for Latvia which present a lot of very sensitive water bodies, i.e. shallow lakes, mires, the Gulf of Riga. The protection of these fragile hydrosystems requires measuring their pollution load. Moreover, Latvia is also located on the downstream part of the Baltic river network, and as such, receives pollution from upstream neighboring countries. This requires also evaluating the incoming load of pollution from these upstream countries. There is a very slight chance to measure these pollution fluxes and loads with a seasonal sampling strategy.
Table 5: Sampling effort in 2007 for nutrients (nitrogen & phosphorus) and basic indicators of water quality (T°C, Oxygen, pH, electric conductivity, temperature)

[image: image16.jpg]River Catchment | Nb of analyses Nb of sites with | Nb of sites with
monthly seasonal
sampling sampling

Daugava 552 5 123

Lielupe 208 9 25

Venta 260 7 44

Gauja 152 3 29





The objective is not to increase the total number of analyses but rather to reorganize the sampling design to make the best use of the data acquired and fit the water quality models. Indeed, models can help reducing the number of samples to be analyzed, both in time and space, but this requires having a solid data base (good spatial and temporal representativeness) to validate the models. Hence the number of sites with seasonal sampling should be reduced to allow an increase of monthly sampling sites. The choice of sampling sites should be based on an analysis of the representativeness of the sites, i.e. geographic and geologic situation, size of the river, size of the drainage basin, land cover and land use. The selected water quality monthly sampling sites should be coupled with a hydrological monitoring station. Moreover, the seasonal sampling should be based on hydrologic events (floods, low water period) rather than on a systematic basis. The acquisition of mobile, autonomous automatic samplers should help tremendously to follow specific hydrologic events. Organic carbon in inheritably important in Latvian rivers and should be measured as dissolved organic carbon on a routine basis. This is indeed an important carrier of heavy metals and pesticides.
The sampling effort for major ions is too low both in terms of sampling sites and number of analyses planned (Table 5).

Table 6: Sampling effort in 2007 for the major ions (Ca, Mg, K, Na, SO4, HCO3, Cl, water hardness) 

[image: image17.jpg]River Catchment | Nb of analyses Nb of sites with | Nb of sites with
per year monthly seasonal
sampling sampling
Daugava 12 1 0
Lielupe 24 2 0
Venta 12 1 0
Gauja 12 1 0





Compared to nutrients, the temporal variation of these major ions is not as important. Yet, their spatial variation might be significant. Therefore a seasonal sampling would be a better strategy since it would allow more sites to be monitored. However, the sampling timing should be based on hydrological events (floods, low water period). 
The sampling effort for minor ions is also too low both in terms of sampling sites and number of analyses planned (Table 7).

Table 7: Sampling effort in 2007 for the minor ions (Cd, Pb, Hg, Ni, Cu, Zn, As, Cr)
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Iron and aluminum are not monitored. Yet, both of these minor ions are very sensitive to environmental oxido-reduction variations which occur naturally in most Latvian rivers, lakes and wetlands. Moreover they are both involved in the chemistry and transport of phosphorus. Therefore they need to be monitored. Minor ion sampling poses problem because their biochemistry is often complex, i.e. sensitive to pH and oxido-reduction context, cycle through sediment, water, and biota. A seasonal sampling strategy in the water will not provide much information about their availability, concentration and flux. Application of fugacity models should help determine the best sampling strategy for these elements. 
The sampling effort for organic pollutants is also too low both in terms of sampling sites and number of analyses planned (Table 8). 

Table 8: Sampling effort in 2007 for the organic pollutants (naphtas, pesticides, phenols)
[image: image19.jpg]River catchment | Total of analyses | Nb of sites with | Nb of sites with
Monthly sampling Seasonal
sampling
Daugava 24 (Naphtas) 0 4 (every 2 months)
2 (pesticides) 0 2 (once a year)
10 (phenols) 0 1 (every 2 months)
1 (every 4 months)
Lielupe 18 (Naphtas) 0 3 (every 2 months)
5 (pesticides) 0 5 (once a year)
16 (phenols) 0 3 (every 2 months)
1 (every 4 months)
Venta 36 (Naphtas) 0 6 (every 2 months)
2 (pesticides) 0 2 (once a year)
6 (phenols) 0 1 (every 2 months)
Gauja 12 (Naphtas) 0 2 (every 2 months)
1 (pesticides) 0 1 (once a year)
0 (phenols) 0





The biochemistry is even more complex than for minor ions since the all cycle of these organic pollutants is often not known and their degradation products are also partly known. Moreover, there is also often a lack of information about their transfer between media, i.e. water, sediment, biota. Therefore, the use of fugacity models should help at least to determine the best sampling strategy for these elements, (when and in which compartment of the hydrosystem).
Comments & suggestions: 
· The objective is to rationalize the sampling strategy without increasing the number of samples to be analysed.

· Increase the number of monthly sampling sites for nutrients and basic indicators by reducing the number of seasonally ones.
· Couple the monthly sampling sites for water quality with hydrological stations
· Redesign the temporal sampling strategy of the seasonal sampling sites on specific hydrological events (flood events, low water periods)
· Acquire mobile automatic water samplers which can be set up in different sites to follow specific events

· Measure dissolved organic carbon on a routine basis

· Seasonal sampling (based on hydrological events) of major ions should allow increasing the number of sites monitored.

· Measure iron and aluminum on a routine basis 
· Use fugacity model to set up the best monitoring strategy for minor ions and organic pollutants
Groundwater Monitoring
Three main types of substratum are encountered in Latvia: Devonian sediments (dolomite, clay, dolomite marlstone and limestone), quaternary sediments (sand, sandstone, clay, sand-gravel, loam); and postglacial organic sediments (peat). The thickness of active water exchange zone ranges between 10 meters in the northern part of the Venta River basin and 400 meters in the southern part of the Venta River basin and the eastern part of the Daugava River basin. The main infiltration areas are located in the highlands, i.e. Rietumkursa, Austrumkursa, Ziemelkursa, Idumeia, Vidzeme, Aluksne and Latgale. Groundwater contribution to surface water runoff is highly variable, depending on the region and ranges between 5 % (Lielupe River) to 40% (Gauja River). A large scale evaluation of the groundwater contribution to the surface water runoff calculated that it ranged between 1 to 5 l/sec/km2.
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Figure 12: Groundwater piezometric level in Latvia
Hundred forty one groundwater sampling points are distributed within the Latvian territory to encompass all the major aquifers, i.e. 112 wells and 29 springs (Table 9).
Table 9: Groundwater sampling effort in Latvia
[image: image21.jpg]Water level | Water quality | Water quality
Wells Wells Springs
Daugava 113 41 3
Liclupe 62 22 6
Venta 287 32 6
Gauja 37 17 14
Total 499 112 29





Groundwater level is monitored in 499 wells with a frequency ranging from once a week to one per season. Groundwater quality is assessed once a year. Electric conductivity, oxygen concentration, Eh, pH and iron are measured on the field while the other chemical analyses are run in the laboratory. They comprise: Na, K, Ca, Mg, Cl, SO4, HCO3, total N, NH4, NO2, NO3, TOC and UV absorbance. Eight shallow aquifers have been intensively studied to determine the relationship between the surface water, i.e. river, lake or sea, and aquifers. The 8 sites are the following: Daugavpils, Dubulti, Lielupe, Liepaja, Mazajugla, Remte, Rimeikas and Ventspils. Figure 13 is given as an example of the sampling design.
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Figure 13: Groundwater monitoring design to determine the relationship between the Daugava River and the adjacent aquifer near Daugavpils.
Two sites, i.e. Rucava and Taurene are sampled intensively and comprise soil water and groundwater quality monitoring at different depths. 
Comments & suggestions: 
· Analyse the land cover above the aquifers and in the drainage basin of the springs 

· Strengthen the  relationship between groundwater and surface water monitoring sites
· Analyse jointly  the existing water level and water quality  long term series
· Determine the main spring water discharges 

· Use groundwater models to assess the contribution of groundwater to surface runoff
Agricultural monitoring sites
In each large river drainage basin, a small agricultural catchment has been selected to evaluate the contribution of agriculture to diffuse pollution (Table 10). Moreover some agricultural point source emissions are also monitored in 3 other sites. Three groundwater monitoring sites complete the sampling design.

Table 10: Sampling sites for agricultural catchments

[image: image23.jpg]Groundwater | Diffuse source | Point source | % agriculture
Daugava
Ogre * 25
Skriveri * 85
Lielupe
Bauska * 95
Berze * * 98
Vecauce * * 90
Venta
Mellupite * * 69
Gauga
Vienziemite * 78





The following parameters are measured monthly on surface water and twice a year in groundwater: temperature, pH, Eh; oxygen concentration, Fe, Ca, Mg, K, Total N, NO3, NH4, Total P and P-PO4.
Comments & suggestions: 
· Analyse diffuse and point source pollution in similar sites, and groundwater quality whenever possible
· Integrate these monitoring sites within the national monitoring strategy
· Monitor sub-catchments as a function of the land cover structure
· Analyse soil water quality under different land covers 
Geographic Information System ARCView GIS 3.2

Data availability on theGIS
· Drainage basin maps at 1:50000 include:

Rivers and tributaries with drainage basins > 100 km2 (special coding system for rivers & catchments, i.e. more than 4500 catchments for the whole Latvia). 

Lakes > 10 ha (special coding system, Lake database contains ~950 lakes)

Drains (as a river network data from scale 1:50000)
Groundwater bodies (reported for WFD Art.3 in 2004)

Topography (altitude scale 10 meters, in raster format and in vector format)

· Elevation model for all Latvia with a grid cell size of 10x10m and vertical accuracy of 2-5m.
· topography map in scale 1:50000

· Land cover includes: agriculture, built-up areas (urban, rural, individual), forests, orchards, wetlands, sand extraction, peat extraction

· CORINE Land Cover for 1996, 2000 and changes
More details are provided at the following address:
 http://terrestrial.eionet.europa.eu/CLC2000)

· Soil overview map (scale 1:400,000) with 12 classes of soil texture and 12 soil genetic types (Fig. 14).
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Figure 14: GIS soil maps for Latvia 
· Population density using a specific modelling tool which is GIS based. It evaluates the population in any area that has defined border in GIS – for instance, in water basins. The model was developed in the framework of the Gulf of Riga project in 1994 to calculate nutrient load to the gulf. The authors are Sindre Langaas [GRID-Arendal, Norway] & J.Sneider [KTH, Stockholm]. LVGMA improved the model with more accurate information about vegetation [CORINE Land Cover] & road and railway networks. The input variables are large cities, road and railway network, and land cover. Then a multi-factor function of the population probability is calculated based on these 4 factors. Statistics of population for administrative units are transformed in population in each grid cell. 
· Point source pollution 

(775 points which represent 95% of the volume discharged; the 5% missing are due to 2500 different small point sources not referenced).

There is a database (2UDENS : 2WATER) about substances emitted in the water from particular point source (mainly biological oxygen demand, dissolved organic carbon, total nitrogen, total phosphorus, Oil products, heavy metals and others as specified in the water use permits, reported in tonnes/year units).
· Black & white aerial photos cover all Latvia in 2000 (scale 1:4000, nominally the scale is 1:10000, but the resolution 1m or better allows to use even in larger scale)

· Colour aerial photos exist for western and central part of Latvia in 2005 are in the GIS database and can be surimposed on the drainage basins 

Comments & suggestions: 
· Agriculture census, i.e. number of animals, type of production, fertiliser, and pesticides is missing. This information is available at www.csb.lv but by Rajons (administrative district). Therefore there is a need to include this information within drainage basins. 
· A common grid system could be used to transform information from administrative units to water bodies or any other area that is delineated in the GIS system. A medium size basin (10x10km) could be appropriate. 
Annex 1: Water discharge monitoring sites
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min flow

min flow

max flow
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n°

Site

River

km2

km3

l/s/km2

mm

m3/sec

m3/sec

m3/sec

m3/sec

8

Lagaste

Salaca

3220

1,28

12,5

396

40,6

10,2

32,9

160

3,9408867

3,2254902

9

Mazsalaca

Salaca

2260

0,715

10

316

22,6

7,17

15,5

74,5

3,29646018

2,16178522

10

Oleri

Seda

431

0,124

9,08

287

3,92

1,31

2,23

13,1

3,34183673

1,70229008

13

Vilnisi

Ruja

729

0,162

7,02

222

5,12

1,49

1,97

50

9,765625

1,32214765

15

Ape

Vaidava

398

0,107

8,53

270

3,39

0,93

1,64

18,9

5,57522124

1,76344086

24

Lejasciems

Tirza

607

0,154

8,02

254

4,87

0,46

1,09

36,5

7,49486653

2,36956522

28

Melturi

Amata

298

0,119

12,6

398

3,75

0,3

0,22

46,6

12,4266667

0,73333333

33

Sigulda

Gauja

8510

2,35

8,72

276

74,2

19,4

39,3

366

4,93261456

2,0257732

38

Taurene

Meža strauts

0,1

40

Valmiera

Gauja

6280

1,71

8,62

273

54,1

13,7

30,4

272

5,02772643

2,2189781

41

Velena

Gauja

697

0,233

10,6

334

7,36

0,93

2,45

49,2

6,68478261

2,6344086

44

Zoseni

Tulija

33,4

0,007

7,1

224

0,24

0,004

0,023

6,43

26,7916667

5,75

53

Daugavpils

Daugava

64500

15,83

7,78

245

502

112

127

2242

4,46613546

1,13392857

61

Jekabpils

Daugava

70500

18

8,1

256

571

134

167

2638

4,61996497

1,24626866

69

Kulienieki

Osa

455

0,11

7,61

240

3,46

0,5

0,85

34,9

10,0867052

1,7

72

Lielpeci

Ogre

1660

0,584

11,13

352

18,5

2,86

5,36

136

7,35135135

1,87412587

74

Litene

Pededze

978

0,21

6,65

210

6,5

0,93

3,14

63,7

9,8

3,37634409

95

Sili

Dubna

2060

0,56

8,59

271

17,7

3,18

11,2

88,8

5,01694915

3,52201258

103

Viski

Dubna

922

0,26

9,08

286

8,34

2,05

25

2,99760192

107

Balozi

Berze

904

0,149

5,22

165

4,97

0,5

1,85

30,2

6,07645875

3,7

108

Bauska

Musa

5320

0,817

4,87

154

25,9

3,65

10,9

187

7,22007722

2,98630137

111

Bramberge

Tervete

330

0,043

4,12

130

1,36

0,14

0,62

10,4

7,64705882

4,42857143

125

Mezotne

Lielupe

9390

1,83

6,19

195

58,1

7,04

23,9

496

8,53700516

3,39488636

135

Uzini

Svete

632

0,06

2,99

95

1,89

0,09

0,057

17

8,99470899

0,63333333

150

Vicaki

Irbe

1920

0,471

7,76

245

14,9

2,92

9,45

60,9

4,08724832

3,23630137

160

Renda

Abava

1830

0,379

6,56

207

12,1

2,67

5,53

63,6

5,25619835

2,07116105

170

Cirava

Durbe

328

0,109

10,5

328

3,21

0,23

2,18

34,2

10,6542056

9,47826087

172

Dukupji

Barta

1700

0,48

8,94

282

15,2

1,07

4,07

121

7,96052632

3,80373832

901

Tarande

Uzava

440

0,108

7,77

245

3,12

0,67

0,99

19,7

6,31410256

1,47761194

902

Zaki

Liela Jugla

663

0,209

9,96

315

6,6

0,96

2,13

51,4

7,78787879

2,21875

903

Pieviki

Riva

196

0,063

10,1

321

1,38

0,34

0,93

11,4

8,26086957

2,73529412

Plavinu

Daugava

81300

21

8,17

258

665

2834

4,26165414

Aivieskste

Aiviekste

8660

1,8

6,59

208

57,1

11,5

27,8

212

3,71278459

2,4173913

Griskani

Rezekne

545

0,12

6,87

217

3,74

0,55

1,42

21,4

5,72192513

2,58181818

Kuldiga

Venta

8320

1,61

6,11

194

50,8

11,5

35,3

278

5,47244094

3,06956522

Strauts

Rucava

5,36

0,0008

4,61

145

23,5

0

126

5,36170213
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Land cover of the main water quality monitoring stations

Nr.

Monitoring site

Catchment surface(km2)

% of forest

% of agriculture

% of wetlands

% of buit up areas

% of lake

number inhabitants

density

2

Aunupīte

16,12

39,27

59,68

1,05

0,00

0,00

150

9,305210918

3

Svētupe - grīva

456,78

57,85

38,29

1,74

0,92

1,20

14848

32,50580148

5

Gauja - aug�pus Tirzas upes

771,97

53,76

43,69

0,16

0,68

1,71

9054

11,72843504

6

Gauja - aug�pus Vizlas

1892,62

58,64

39,53

0,50

0,40

0,93

19254

10,17319906

9

Gauja - 1.0km augšpus Cēsīm

6149,05

58,73

39,00

1,04

0,60

0,63

98796

16,06683019

14

Sārumezers

32,36

54,20

31,89

9,30

0,00

4,60

316

9,765142151

15

Raiskuma ezers

3,44

44,19

32,85

0,00

0,00

22,97

37

10,75581395

17

Vaidavas ezers

76,63

51,48

45,73

0,99

0,00

1,80

1248

16,28604985

18

Limbažu Lielezers

20,7

37,58

43,43

5,65

6,47

6,86

4309

208,1642512

19

Dūņezers(Limbažu)

43,2

35,65

45,37

3,61

7,41

7,96

9565

221,412037

23

Daugava pie Rumbulas

21666,91

44,55

48,68

2,71

1,09

2,97

596004

27,50758996

26

Indrica - grīva

251,6

30,95

66,94

0,26

0,50

1,34

2658

10,56438792

27

Laucesa - grīva

450,27

38,87

55,55

0,00

1,59

3,99

26012

57,77046794

28

Ilūkste - grīva

243,35

40,90

57,58

0,00

1,16

0,35

6517

26,78035751

29

Dubna-augšpus Višķu ezera

352,88

26,51

62,11

0,12

0,22

11,03

3566

10,10541827

30

Ziemeļsusēja - grīva

497,09

59,78

34,49

5,06

0,31

0,36

4322

8,694602587

32

Aiviekste - augšpus Ičas

2270,05

34,00

57,30

2,56

0,82

5,32

66846

29,44692848

34

Rēzekne - augšpus Sūļupes

949,69

30,68

60,15

0,31

1,67

7,18

52401

55,17695248

35

Malta - grīva

900,85

36,02

59,71

1,43

0,86

1,98

16575

18,39928956

36

Meirānu kanāls - grīva

1656,74

33,73

54,24

6,86

0,64

4,53

25853

15,60474184

37

Liede - grīva

421,61

53,17

41,84

4,49

0,31

0,19

4308

10,21797396

38

Iča - grīva

1044,22

36,55

59,05

3,50

0,23

0,68

11591

11,10015131

40

Oša - grīva

2640,81

32,35

58,83

3,19

0,72

4,90

39642

15,01130335

41

Ludza - augšpus Čodarānu

833,39

34,44

57,78

1,82

0,96

5,01

17868

21,44014207

42

Zilupe - Latvijas-Krievijas

598,39

41,64

55,49

0,19

0,49

2,19

6985

11,67298919

49

Mazais Baltezers

28,21

71,57

14,46

0,00

6,77

7,20

3742

132,6479972

50

Juglas ezers

1701,27

59,93

35,62

1,96

1,96

0,54

93150

54,75321378

51

Viešūrs

14,17

45,52

42,06

0,00

0,00

12,42

123

8,680310515

52

Lubānas ezers

1205,22

31,24

56,23

1,75

1,34

9,44

3549

2,944690596

53

Tiskādu ezers

15,25

27,21

61,31

0,00

0,00

11,48

209

13,70491803

56

Zalvu((Zolvu) ezers

14,72

44,02

40,83

0,00

0,00

15,15

144

9,782608696

57

�usta ezers

59,96

38,93

57,34

1,10

0,53

2,10

707

11,79119413

58

Ciri�s

78,79

43,42

43,75

0,79

2,65

9,39

833

10,57240767

59

Ru�ons

319,95

46,23

38,93

0,72

0,24

13,88

3267

10,21097046

60

Černostes ezers

3,96

21,97

42,42

3,79

0,00

31,82

38

9,595959596

61

Cārmaņa ezers

216,31

23,73

58,97

0,00

0,09

17,21

1903

8,797559059

62

Ārdavas ezers

3,58

70,95

13,69

4,19

0,00

11,17

35

9,776536313

63

Stirnu ezers

29,97

21,76

71,81

0,00

0,00

6,44

314

10,48659993

64

Varnaviču ezers

9,52

76,16

11,66

0,00

0,00

12,18

73

7,668067227

65

Abiteļu ezers

8,83

35,90

53,57

0,00

0,00

10,53

133

15,0986863

66

Dagdas ezers

255,99

38,74

52,33

0,20

0,88

7,86

5233

20,44220477

67

Galšūns

145,22

42,01

48,11

0,00

0,42

9,45

1356

9,33755681

68

Cirma ezers

58,1

19,86

55,94

0,41

0,00

23,79

585

10,0757315

69

Lielais Ludzas ezers

606,64

32,39

59,39

0,32

1,19

6,71

16085

26,51490175

70

Plusons

11,26

41,92

10,48

0,00

0,00

47,60

47

4,174067496

76

Mēmele - grīva

2175,78

55,59

41,91

1,60

0,33

0,56

28851

13,26001884

78

Mūsa - grīva

148,3

22,43

75,72

0,00

1,84

0,00

9308

62,76259879

81

Vircava - grīva

149,13

23,75

73,77

0,00

2,48

0,00

6163

41,32635955

82

Platone - Lielplatone

27,88

34,04

65,03

0,00

0,93

0,00

631

22,63271162

83

Platone - grīva

186,75

29,66

64,62

0,08

5,32

0,32

25233

135,1164659

85

Vilce - grīva

112,17

22,57

75,89

0,00

1,30

0,23

2316

20,64723188

86

Misa - grīva

867,5

58,30

38,77

1,39

0,97

0,57

32540

37,51008646

88

Miglupīte

37,75

57,14

8,93

33,93

0,00

0,00

743

19,68211921

90

Vecbērzes poldera apvedk.

300,98

40,35

47,35

11,69

0,60

0,00

3973

13,20021264

93

Auce - augšpus Rīgavas

147,73

43,23

50,15

2,21

0,82

3,59

2425

16,41508157

94

Auce - grīva

294,56

28,89

67,38

1,12

0,71

1,90

5435

18,45124932

96

Tērvete - grīva

456,76

23,98

75,24

0,08

0,42

0,28

8650

18,93773535

97

Svēte - augšpus Svētes

136,69

21,71

76,84

0,00

1,27

0,19

2896

21,18662667

98

Babītes ezers

227,5

39,86

33,15

16,91

3,60

6,47

32066

140,9494505

99

Ozolaines dīķis

4,81

29,73

52,60

5,61

0,00

12,06

93

19,28879418

100

Viesītes ezers

45,14

52,99

40,87

0,16

2,22

3,77

674

14,93132477

102

Garais ezers(Ilzu)

38,67

56,06

42,41

0,36

0,00

1,16

406

10,50169641

109

Abava - grīva

2039,83

51,07

47,27

0,89

0,34

0,42

30311

14,85976027

112

Tebra - grīva

1079,58

44,88

52,58

0,62

0,51

1,41

16268

15,06882306

116

Otaņķe - grīva

155,69

65,60

33,80

0,00

0,60

0,00

1423

9,139957608

117

Alokste - grīva

299,46

36,41

61,73

0,00

0,43

1,43

2889

9,647365257

118

Tirdzniecības kanāls

1472,06

44,87

49,27

2,04

1,83

1,99

76843

52,20099724
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Land cover of the main water quality monitoring stations

Nr.
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predominantl

y cultivated 

%
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gleyic soils%
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soils of high 

swamps%

alluvial 

soils%

2

Aunupīte

0,00

23,93

32,80

13,80

0,00

0,00

0,00

10,84

4,77

0,00

0,00

3

Svētupe - grīva

0,00

35,08

21,33

9,68

0,50

0,00

0,00

0,00

5,13

2,74

0,00

5

Gauja - aug�pus Tirzas upes

0,00

41,10

46,77

8,70

0,00

0,00

0,00

0,00

0,00

0,77

0,00

6

Gauja - aug�pus Vizlas

0,00

19,62

54,67

20,66

0,00

0,42

0,00

0,00

0,46

1,74

0,00

9

Gauja - 1.0km augšpus Cēsīm

0,00

17,23

49,21

21,25

0,00

1,02

0,63

0,72

0,54

4,63

0,52

14

Sārumezers

0,00

31,79

18,54

24,67

0,00

0,00

3,67

0,00

0,00

13,09

0,00

15

Raiskuma ezers

0,00

0,00

100,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

17

Vaidavas ezers

0,00

37,16

45,49

0,00

0,00

0,00

0,00

1,49

1,34

6,92

0,00

18

Limbažu Lielezers

0,00

68,83

0,00

21,24

0,00

0,00

0,00

0,00

4,34

5,11

0,00

19

Dūņezers(Limbažu)

0,00

64,26

4,22

10,15

0,00

0,00

0,00

0,00

5,64

4,10

0,00

23

Daugava pie Rumbulas

0,00

16,35

49,55

13,83

0,08

3,28

0,41

2,60

1,61

7,42

0,25

26

Indrica - grīva

0,00

5,55

74,28

12,82

0,00

4,79

0,00

0,00

0,48

0,00

0,00

27

Laucesa - grīva

0,00

7,32

78,35

8,54

0,00

2,13

0,00

0,00

0,00

0,00

0,61

28

Ilūkste - grīva

0,00

19,84

60,77

14,58

0,00

4,80

0,00

0,00

0,00

0,00

0,00

29

Dubna-augšpus Višķu ezera

0,00

6,92

77,36

0,00

0,00

3,78

0,00

0,00

0,00

0,00

0,00

30

Ziemeļsusēja - grīva

0,00

0,47

48,34

33,52

0,00

0,00

0,00

0,65

0,91

11,59

0,00

32

Aiviekste - augšpus Ičas

0,00

8,15

57,23

12,53

0,00

0,95

0,56

3,22

0,85

11,55

0,00

34

Rēzekne - augšpus Sūļupes

0,00

8,41

71,14

10,62

0,00

0,00

0,00

1,51

1,03

0,84

0,00

35

Malta - grīva

0,00

5,45

66,11

16,32

0,00

2,92

0,68

2,96

1,91

1,90

0,00

36

Meirānu kanāls - grīva

0,00

6,86

27,30

4,88

0,00

0,15

0,00

21,19

0,00

37,71

0,00

37

Liede - grīva

0,00

32,76

19,29

12,00

0,00

0,00

0,17

1,36

1,78

6,58

0,00

38

Iča - grīva

0,00

9,06

48,16

11,84

0,00

0,36

1,12

3,63

0,00

19,02

0,00

40

Oša - grīva

0,00

7,30

56,87

15,79

0,00

5,36

0,00

2,79

0,83

6,13

0,00

41

Ludza - augšpus Čodarānu

0,00

10,03

53,78

11,99

0,00

0,95

0,00

5,81

0,00

10,45

0,00

42

Zilupe - Latvijas-Krievijas

0,00

21,67

45,10

10,20

0,00

0,00

0,00

0,93

7,78

5,11

0,00

49

Mazais Baltezers

0,00

0,00

65,78

0,00

0,00

0,00

0,00

0,00

0,27

0,00

22,79

50

Juglas ezers

0,00

24,18

37,36

7,00

0,00

5,73

0,00

1,34

0,50

5,32

0,00

51

Viešūrs

0,00

83,36

0,00

4,42

8,45

0,00

0,00

0,00

3,76

0,00

0,00

52

Lubānas ezers

0,00

7,77

62,28

12,99

0,00

1,25

0,29

3,05

1,28

6,99

0,00

53

Tiskādu ezers

0,00

0,00

92,75

0,00

0,00

7,25

0,00

0,00

0,00

0,00

0,00

56

Zalvu((Zolvu) ezers

0,00

0,00

0,00

90,55

0,00

0,00

0,00

0,00

0,00

0,00

0,00

57

�usta ezers

0,00

12,55

72,77

0,00

0,00

11,60

0,00

3,08

0,00

0,00

0,00

58

Ciri�s

0,00

0,00

56,77

33,85

0,00

0,00

0,00

0,00

0,00

2,24

0,00

59

Ru�ons

0,00

0,00

28,87

50,99

0,00

2,16

0,00

2,22

1,94

1,02

0,00

60

Černostes ezers

0,00

0,00

95,60

4,40

0,00

0,00

0,00

0,00

0,00

0,00

0,00

61

Cārmaņa ezers

0,00

11,09

67,26

0,00

0,00

2,88

0,00

0,00

0,00

0,00

0,00

62

Ārdavas ezers

0,00

0,00

81,34

2,60

0,00

0,00

0,00

0,00

0,00

16,06

0,00

63

Stirnu ezers

0,00

20,00

80,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

64

Varnaviču ezers

0,00

0,00

52,57

47,43

0,00

0,00

0,00

0,00

0,00

0,00

0,00

65

Abiteļu ezers

0,00

0,00

42,86

42,86

0,00

0,00

0,00

0,00

0,00

0,00

0,00

66

Dagdas ezers

0,00

21,89

58,62

10,54

0,00

0,00

0,00

0,00

0,79

0,61

0,00

67

Galšūns

0,00

18,49

59,32

11,85

0,00

0,00

0,00

0,00

0,00

1,07

0,00

68

Cirma ezers

0,00

0,00

46,34

2,44

0,00

0,00

0,00

24,39

0,00

4,88

0,00

69

Lielais Ludzas ezers

0,00

12,30

65,34

9,24

0,00

1,30

0,00

7,93

0,00

0,39

0,00

70

Plusons

0,00

0,00

20,90

42,42

0,00

0,00

0,00

4,97

0,00

0,00

0,00

76

Mēmele - grīva

0,00

26,83

36,23

16,71

3,52

3,33

0,00

0,91

1,04

6,59

0,00

78

Mūsa - grīva

0,00

22,12

20,19

0,00

36,54

10,58

0,00

2,88

0,00

0,96

6,73

81

Vircava - grīva

0,00

14,16

16,90

0,41

66,62

0,02

0,00

0,00

0,79

1,02

0,08

82

Platone - Lielplatone

0,00

42,16

38,77

0,00

19,07

0,00

0,00

0,00

0,00

0,00

0,00

83

Platone - grīva

0,00

19,54

27,35

0,01

47,54

1,49

0,00

0,00

0,00

3,15

0,92

85

Vilce - grīva

0,00

21,43

20,20

0,00

57,70

0,00

0,00

0,00

0,67

0,00

0,00

86

Misa - grīva

0,00

19,79

36,50

7,87

0,89

6,16

0,00

7,46

8,26

4,21

2,00

88

Miglupīte

0,00

0,00

0,00

0,38

0,00

0,00

0,00

0,00

0,00

47,97

0,00

90

Vecbērzes poldera apvedk.

0,00

5,43

23,83

9,51

22,27

20,96

0,00

0,00

1,61

15,96

0,43

93

Auce - augšpus Rīgavas

0,00

71,16

10,95

0,00

5,27

0,17

0,00

0,00

0,00

3,17

0,00

94

Auce - grīva

0,00

42,82

7,86

1,63

38,42

3,02

0,00

0,00

0,00

1,59

0,00

96

Tērvete - grīva

0,00

22,34

9,41

3,11

59,49

5,62

0,00

0,00

0,02

0,00

0,00

97

Svēte - augšpus Svētes

0,00

19,33

23,23

0,00

56,90

0,00

0,00

0,00

0,54

0,00

0,00

98

Babītes ezers

0,00

0,00

7,90

18,90

0,00

0,00

0,00

0,00

0,00

26,15

3,28

99

Ozolaines dīķis

0,00

50,00

0,00

0,00

50,00

0,00

0,00

0,00

0,00

0,00

0,00

100

Viesītes ezers

0,00

23,71

44,98

18,74

0,00

0,00

0,00

0,00

0,00

5,19

0,00

102

Garais ezers(Ilzu)

0,00

21,43

28,57

0,00

0,00

0,00

0,00

0,00

0,00

50,00

0,00

109

Abava - grīva

0,00

28,74

43,88

13,12

1,69

8,18

0,00

0,74

0,34

1,35

0,00

112

Tebra - grīva

0,14

10,53

52,45

15,22

2,09

11,36

0,86

0,24

5,98

0,40

0,00

116

Otaņķe - grīva

0,00

8,95

31,36

45,11

0,85

8,56

0,00

3,34

1,14

0,62

0,06

117

Alokste - grīva

0,00

12,36

52,41

13,80

0,00

8,17

0,00

0,00

13,25

0,00

0,00


Annex 2: Water quality monitoring sites 3-3
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2

Aunupīte

0,00

0,00

58,02

0,00

0,00

0,00

10,89

0,00

31,06

0,00

0,00

3

Svētupe - grīva

2,45

0,00

81,47

0,00

0,00

0,00

11,48

0,00

0,00

0,00

0,00

5

Gauja - aug�pus Tirzas upes

0,00

0,00

72,70

0,89

0,00

10,91

12,96

0,00

0,00

0,00

0,00

6

Gauja - aug�pus Vizlas

4,11

0,00

72,58

0,36

0,00

4,45

15,99

0,00

0,00

0,00

0,00

9

Gauja - 1.0km augšpus Cēsīm

3,33

0,00

57,60

0,56

0,00

1,49

24,09

1,49

5,70

0,00

0,00

14

Sārumezers

0,00

0,00

79,48

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

15

Raiskuma ezers

0,00

0,00

70,96

0,00

0,00

0,00

2,75

0,00

0,00

0,00

0,00

17

Vaidavas ezers

0,00

0,00

54,64

0,00

0,00

0,00

22,76

0,00

10,50

0,00

0,00

18

Limbažu Lielezers

0,00

0,00

89,67

0,00

0,00

0,00

0,72

0,00

0,00

0,00

0,00

19

Dūņezers(Limbažu)

0,00

0,00

69,41

0,00

0,00

0,00

19,60

0,00

0,00

0,00

0,00

23

Daugava pie Rumbulas

6,43

0,52

53,55

0,44

1,36

0,42

20,88

7,66

0,10

0,69

0,20

26

Indrica - grīva

10,83

0,00

39,36

0,00

0,00

0,00

14,62

33,58

0,00

0,00

0,00

27

Laucesa - grīva

0,00

0,00

77,88

0,00

0,00

0,00

18,48

0,00

0,00

0,00

0,00

28

Ilūkste - grīva

16,32

0,00

55,68

0,00

0,00

0,00

27,64

0,00

0,00

0,00

0,00

29

Dubna-augšpus Višķu ezera

10,42

1,35

70,91

0,00

0,00

0,00

6,68

0,00

0,00

0,00

0,00

30

Ziemeļsusēja - grīva

36,80

0,00

37,24

0,00

0,00

0,00

12,73

0,00

0,00

0,00

0,00

32

Aiviekste - augšpus Ičas

6,82

0,31

62,03

0,00

0,00

0,68

10,00

11,40

0,00

0,00

0,00

34

Rēzekne - augšpus Sūļupes

2,34

0,00

75,03

0,00

0,00

2,24

7,75

4,84

0,00

0,00

0,00

35

Malta - grīva

0,00

0,00

81,89

0,00

0,00

0,02

11,77

3,81

0,00

0,00

0,00

36

Meirānu kanāls - grīva

3,84

0,00

14,72

0,07

0,00

0,00

7,80

49,74

0,00

0,00

0,00

37

Liede - grīva

4,54

3,85

76,31

0,00

0,00

0,00

6,64

8,27

0,00

0,00

0,00

38

Iča - grīva

16,55

0,93

48,59

0,00

0,00

0,00

11,22

9,19

0,00

0,00

0,00

40

Oša - grīva

12,89

2,20

57,29

0,00

0,11

0,48

13,06

3,28

0,00

0,00

0,00

41

Ludza - augšpus Čodarānu

10,36

0,00

57,48

0,00

0,00

3,95

13,31

0,00

0,00

0,00

0,00

42

Zilupe - Latvijas-Krievijas

8,06

0,00

47,19

0,00

0,00

0,83

31,58

0,00

0,00

0,00

0,00

49

Mazais Baltezers

0,00

0,00

0,00

0,00

0,00

0,00

91,73

0,00

0,00

0,00

0,00

50

Juglas ezers

0,00

0,00

56,74

0,00

0,57

0,00

37,05

0,00

0,00

0,00

0,00

51

Viešūrs

2,91

0,00

75,36

0,00

0,00

0,37

8,02

0,00

0,00

0,85

0,00

52

Lubānas ezers

2,06

0,00

69,31

0,00

0,00

1,02

9,49

11,63

0,00

0,00

0,00

53

Tiskādu ezers

0,00

0,00

89,10

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

56

Zalvu((Zolvu) ezers

0,00

0,00

7,29

0,00

0,00

0,00

79,94

0,00

0,00

0,00

0,00

57

�usta ezers

0,00

0,00

90,21

0,00

0,00

0,00

8,71

0,00

0,00

0,00

0,00

58

Ciri�s

0,00

0,00

61,25

0,00

0,00

0,00

29,31

0,00

0,00

0,00

0,00

59

Ru�ons

0,00

0,00

41,61

0,00

0,00

0,00

42,37

0,00

0,00

0,00

0,00

60

Černostes ezers

0,00

0,00

67,23

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

61

Cārmaņa ezers

16,72

0,00

64,32

0,00

0,00

0,00

2,49

0,00

0,00

0,00

0,00

62

Ārdavas ezers

0,00

0,00

7,07

0,00

0,00

0,00

66,76

0,00

0,00

0,00

0,00

63

Stirnu ezers

20,00

0,00

25,00

0,00

0,00

0,00

0,00

50,00

0,00

0,00

0,00

64

Varnaviču ezers

0,00

0,00

0,00

0,00

0,00

0,00

55,54

34,20

0,00

0,00

0,00

65

Abiteļu ezers

0,00

0,00

0,00

0,00

0,00

0,00

85,71

0,00

0,00

0,00

0,00

66

Dagdas ezers

13,28

0,00

72,95

0,00

0,00

0,00

5,61

0,00

0,00

0,00

0,00

67

Galšūns

17,86

0,00

65,68

0,00

0,00

0,00

7,09

0,00

0,00

0,00

0,00

68

Cirma ezers

0,00

0,00

46,34

0,00

0,00

0,00

21,95

0,00

0,00

0,00

0,00

69

Lielais Ludzas ezers

9,40

0,00

66,73

0,00

0,00

0,00

16,57

0,00

0,00

0,00

0,00

70

Plusons

0,00

0,00

0,00

0,00

0,00

0,00

53,77

0,00

0,00

0,00

0,00

76

Mēmele - grīva

4,35

0,32

49,90

0,65

0,13

1,62

29,46

0,00

0,00

5,65

0,00

78

Mūsa - grīva

33,96

28,30

8,49

1,89

0,00

10,38

10,38

0,00

0,00

5,66

0,00

81

Vircava - grīva

0,00

68,59

11,79

0,00

0,00

0,00

18,20

0,00

0,00

0,00

0,00

82

Platone - Lielplatone

0,00

17,50

33,69

0,00

0,00

0,00

48,81

0,00

0,00

0,00

0,00

83

Platone - grīva

0,00

45,65

10,73

0,00

0,00

0,00

41,47

0,00

0,00

0,00

0,00

85

Vilce - grīva

0,00

56,55

23,53

0,00

0,00

0,00

18,82

0,00

0,00

0,00

0,00

86

Misa - grīva

0,00

1,49

7,23

11,26

1,08

2,28

61,36

0,00

0,00

7,15

0,00

88

Miglupīte

0,00

0,00

0,00

0,00

0,00

0,00

51,39

0,00

0,00

0,00

0,00

90

Vecbērzes poldera apvedk.

0,00

17,23

29,08

0,00

0,00

0,00

33,84

3,55

0,00

0,00

0,00

93

Auce - augšpus Rīgavas

0,00

2,74

86,08

0,00

0,00

0,00

5,42

0,00

0,00

0,00

0,00

94

Auce - grīva

0,00

39,71

43,67

0,00

0,00

0,00

13,53

0,01

0,00

0,00

0,00

96

Tērvete - grīva

0,00

69,95

10,55

0,00

0,00

0,00

19,43

0,00

0,00

0,00

0,00

97

Svēte - augšpus Svētes

0,00

56,36

20,93

0,00

0,00

0,00

21,81

0,00

0,00

0,00

0,00

98

Babītes ezers

0,00

0,00

0,00

0,00

0,00

4,86

64,11

0,00

0,00

0,00

0,00

99

Ozolaines dīķis

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

100,00

0,00

100

Viesītes ezers

0,00

0,00

39,87

0,00

0,00

0,00

49,78

0,00

0,00

0,00

0,00

102

Garais ezers(Ilzu)

0,00

0,00

31,03

0,00

0,00

0,00

20,69

0,00

0,00

0,00

0,00

109

Abava - grīva

12,31

0,47

40,43

0,00

7,10

1,62

32,93

0,00

0,00

2,84

0,00

112

Tebra - grīva

14,05

0,93

42,59

0,00

15,42

0,00

19,48

0,00

0,00

5,18

0,00

116

Otaņķe - grīva

16,88

0,00

17,74

0,00

1,47

0,00

62,22

0,00

0,00

0,62

0,00

117

Alokste - grīva

15,69

0,00

28,73

0,00

44,91

0,00

1,51

0,00

0,00

7,63

0,00

118

Tirdzniecības kanāls

10,19

0,00

29,92

0,40

7,61

0,69

38,34

0,00

0,00

7,86

0,00

120

Pūre - grīva

0,00

0,00

74,93

0,00

0,00

0,00

20,91

0,00

0,00

3,55

0,00
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