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Measurements of the concentration, 
loads and retention - agricultural run-

off monitoring programme

3 non-point source monitoring stations: 
Bērze (1994), Mellupīte (1995), 

Vienziemīte (1994)

3 non-point source monitoring points:
Auce (2004), Bauska (1995), Skrīveri
(2001)

3 point source monitoring points – large 
animal farms: Bauska (1995), Ogre
(1995), Auce (1995),
M. station - measurements in several 
scales plots, field, catchment, Hydraulic 
structures, data loggers, automatic 
sampling.
M. point – grab sampling site



Berze monitoring station
Baltic Sea Regional Project (1968; 2005)



Berze monitoring station
Baltic Sea Regional Project (1968; 2005)



Mellupīte monitoring station
(BEAROP project 1995)

Surface run-off
plot

Small catchment
station with inlets from 
plots and hydraulic 
structure (river).

Tipping buckets for 
drainage plot 
measurements

H. structure – Crump 
weir

Weather station



Average concentrations and retention of the nitrogen 
(plot – field – catchments’) in run-off 

Nutrient retention 1994-2007
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Mellupite

y = -3,8x + 14,9

Bērze
y = -3,4x + 15,0

Vienziemīte

11.3 mg/l N/NO3 (Nitrate Directicve)
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Nr.1 
Nkop 2.00 
NO3N 0.50 
Pkop 0.048 
PO4-P 0.018 
6 paraugi 

Nr.4 
Nkop 2.28 
NO3N 1.17 
Pkop 0.063 
PO4-P 0.031 
6 paraugi  

Nr.2 
Nkop 1.84 
NO3N 0.59 
Pkop 0.038 
PO4-P 0.010 
20 paraugi 

Nr.3 
Nkop 1.90 
NO3N 0.79 
Pkop 0.052 
PO4-P 0.022 
20 paraugi 

Nr.6 
Nkop 1.90 
NO3N 0.85 
Pkop 0.040 
PO4-P 0.013 
20 paraugi 

Nr.9 
Nkop 2.12 
NO3N 1.08 
Pkop 0.065 
PO4-P 0.036 
20 paraugi 

Nr.12 
Nkop 2.21 
NO3N 1.32 
Pkop 0.062 
PO4-P 0.036 
20 paraugi 

Nr.15 
Nkop 2.17 
NO3N 1.31 
Pkop 0.096 
PO4-P 0.071 
20 paraugi 

Nr.5 
Nkop 2.20 
NO3N 1.03 
Pkop 0.028 
PO4-P 0.007 
6 paraugi 

Nr.8 
Nkop 3.09 
NO3N 1.80 
Pkop 0.064 
PO4-P 0.022 
20 paraugi 

Nr.7 
Nkop 4.35 
NO3N 3.34 
Pkop 0.080 
PO4-P 0.049 
6 paraugi 

Nr.10 
Nkop 1.61 
NO3N 0.56 
Pkop 0.027 
PO4-P 0.010 
20 paraugi 

Nr.11  
Nkop 2.97 
NO3N 0.72 
Pkop 0.090 
PO4-P 0.054 
6 paraugi Nr.13 

Nkop 2.28 
NO3N 1.27 
Pkop 0.056 
PO4-P 0.038 
6 paraugi 

Nr.14 
Nkop 3.45 
NO3N 2.31 
Pkop 0.129 
PO4-P 0.102 
20 paraugi 

Water quality monitoring programme in the 15 sub-
catchments of river Berze (2005-2007)



Watershed border (water 
districts LVGMA)

Watershed 
border

Establishment of the correct watershed borders for sub-
catchments, area of the agricultural land etc.
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Soil moisture

Snow 

Run-offRCH

Upper layer

Deep layers 

CAP

Q1

Q3

Q2
Q = Q1+Q2+Q3

Surface run-off

Soil run-off

Base flow

P

RS

ES

EA

METQ2007BDOPT model developed by A.Zīverts 
Latvia conditions was calibrated for Bērze river (15 
sub-catchments), Salaca river, Imula river, Iecava 
and Vienziemīte rivers.

P – precipitation
ES –evaporation from snow 
EA – evapotranspiration from root zone
RS – precipitation and snow melting 
RCH –recharge to groundwater
CAP – capillary flow

Hydrological modeling



Novērotie un modelētie ikdienas caurplūdumi  
hidroloģiskajā novērošanas stacijā Bērze-Baloži
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Novērotais

Modelētais

Bērze r – 0.86 R2 (Nash) – 0.73

Results of the hydrological modeling (Berze river, 1961-1990)



FYRIS model (SLU, Sweden) input data and outputs



ID  Area ,  
km2 

Description 

1 12.2 Bogs, wetlands 
2 85.5 Berze river headwaters 
3 93.6 before HPP reservoir 
4 68.2 tributary river basin 
5 27.9 lake, forests 
6 4.1 after HPP reservoir 
7 43.2 animal husbandry 
8 102.9 pasture, arable land,  
9 109.9 before Dobele city 

10 55.2 tributary river basin 
11 14.8 forests 
12 21.2 after Dobele city 
13 99.2 tributary river basin 
14 99.2 arable land, tile 

drainage 
15 66.9 agriculture 

 

Berze river basin (900 km3 , 15 sub catchments) 



Arable landPastures Urban land

Example of modeling results, (Sub catchment 12 Dobele) 



Example of modeling results
(Sub catchment 14 , Agricultural territory) 



Example of modeling results
(All sub-catchments) 



Gaps and week points: 

• Short time series of the water quality data 

• Slow and time consuming data collection (GIS maps)

• Lack of the accurate agricultural statistics in national, 
regional, river catchments' level

• Impact of extreme weather events

Quality of modeling results?



Bērze drenu lauks /  Berze drainage field
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Caurplūdums / Discharge   l / s Nitrāti / Nitrate mg/l

Q, l s-1

 N / NO-1
3 mg l-1

NitrNitrāātu direkttu direktīīvas robevas robežžvvēērtrtīība 11,2 mg/lba 11,2 mg/l

 Content of the mineral nitrogen, mg kg-1 dry soil 

2006.g.  autumn  2007.g.  spring 
 

 Field 

 
Soil layer 

(cm) 
NO3- N NH4-N NO3- N NH4-N 

0 - 30 21.4 6.6 2.6 4.1 
30 - 60 6.8 3.3 6.1 3.1 Silarāji 

60 - 90 1.3 2.7 8.2 2.7 
0 - 30 2.3 3.6 2.2 3 
30 - 60 0.5 3.1 0.8 2.4 Dzelzarāji 
60 - 90 0.5 2.9 0.6 2.3 
0 - 30 16.6 4.1 7.1 2.9 
30 - 60 3.3 3.3 5.7 3.1 Klaipiņi 

60 - 90 0.9 3.4 5.1 2.6 
0 - 30 11.4 3.9 3.4 3.5 
30 - 60 1.7 3.1 3.1 3.2 Puķes 

60 - 90 1.3 2.6 2.4 2.7 
0 - 30 14 4.1 3.5 3.2 
30 - 60 9.6 3.4 5.5 3.4 Vāverītes 
60 - 90 1.9 3 4.9 3 
0 - 30 34 3.7 5.9 3.7 
30 - 60 18.9 3.7 7.9 3.3 Kāpas 

60 - 90 7.1 3.2 11.3 3.1 
 

Impact extreme weather events (summer 2006)



WP2 Climate Change Impact on the Nutrient 
Run-off in Drainage Basin 

Thank you for attention
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