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Agricultural Runoff Monitoring
Programme In Latvia

Based on systematic and regular water quality and

quantity monitoring activities this programme aims
to document and assess the current status and long-
term trends of nutrient concentrations and losses In

different spatial and temporal scales



/X/

The scales of monitoring activities:

Groundwater (20 wells);

» EXxperimental subsurface drainage plots
(1 site with 16 plots and 5 treatments);

» Subsurface drainage fields (6 sites);
* Small catchments (10 sites);
« Small and medium size rivers (23 sites).



Agricultural nonpoint and point source
pollution monitoring sites
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Description of monitoring sites and scales
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Monitoring Scale of . Dominant soil [Flow measurement Watt?r
. Area, ha Agricultural land, % sampling
site research texture structure
procedure
Small Crump weir, Flow
catchment 960 69 data logger proportional
Mellupite |Drainage field 12 100 Loam Triangular weir, F'°‘“.’
data logger proportional
Experimental) 154 16 100 Tipping buckets Flow
plots proportional
Bérze River 87205 58 Loam, LEGIV.IC hydrologlcal Manual
sandy loam, sand * | monitoring station
- . L , silty cl
Alave River 9368 84 oam, siity c*ay No measurements Manual
BErze loam, clay
Small 368 98 V-shape Crump Flow
catchment . weir, data logger | proportional
Silty clay loam - I - -
Drainage field 77 100 rlangliar wetr, ow
data logger proportional
Combined profile
Small -
592 78 weir, Manual
L catchment
Vienziemite Sandy loam data logger
Drainage field 67 100 Triangular weir, Manual
data logger




erze site for agricultural nonpoint source
pollution monitoring
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ellupite site for agricultural nonpoint source
pollution monitoring
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ellupite site

~

Datu logeris caurteces
meérisanai par Krampa

pargazni un datu
uzglabasanas modulis

16 drenazas izméginajumu laucini 0,12 ha katrs)
ar dazadiem méslosanas variantiem

Macibu telpa

Krampa pargazne sateces baseina
caurteces mérisanai

Pargéaznes izméri .
p=80sm *|| Kausinu sensoru signalu
b =190 cm uztversanas modulis )
¢ =200 cm :
Acina pargaznes ddens A
limena mérijumi i

Drenu sistémas no
16 lauciniem
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Flooding In 2017
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Drought in 2018
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- TN and TP load, kg hat year! (Mellupite)

42.4
17.7

TN load, kg ha't

50.0

40.0

30.0

20.0

10.0

0.0

1995-2018

2017
Year

2018

TP load, kg ha'l

0.40

0.30

0.20

0.10

0.00

0.19

0.36

0.02

1995-2018

2017

Year

2018

16



Results: Discharge and TN concentration (Auce)

—e—Discharge @ TN concentration
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Results: TN concentrations in 2017 and 2018 (Auce)
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Results: TP concentrations in 2017 and 2018 (Auce)
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The river scale monitoring sites
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The Berze River monitoring sites

A Virszemes iidenu paraugu pemsanas vieta

—— Hidrografiskais tikls

[] Dalbaseins
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Land use In the Berze River sub-basins

Land use (% share in the catchment area
Catchment Forest and

Water sampling site — Agricultural semi-natural  Wetlands Wat.er Artificial

areas areas bodies surfaces
Licupe 9.3 10.4 61.9 27.7 0.0 0.0
Bérze (Zebrene) 78.6 44.4 51.4 33 0.0 0.8
E’IGETS (augSpus Annenicku 284.9 46.1 48.1 2.1 2.2 15
Bérzes picteka Blidens 57.2 36.1 50.6 15 1.0 18
Zusupite (Zebrus ezers, izteka) 27.9 28.8 51.8 2.1 17.3 0.0
B ez (1cjpus Annenicku HES)  2689.1 467 47.4 21 23 16
Bérzes pieteka Rasu strauts 43.2 63.8 35.1 0.0 0.2 0.9
Bérzes pieteka Bikstupe 1441 58.7 38.2 0.2 0.6 2.3
Bérze (augspus Dobeles) 612.4 50.7 44.3 1.7 14 2.0

(I8 Berzes pieteka Gardene 73.6 38.0 57.1 24 0.5 2.0
(NB Gardenes augsStece 20.6 27.9 70.2 1.9 0.0 0.0
(VAR Berze (lejpus Dobeles) 625.2 50.6 43.6 1.6 1.3 2.9

(KB Berzes pieteka Sesava 89.5 46.6 51.5 0.0 0.9 1.0

(S Berzes pieteka Alave (Skibe) 93.7 83.4 135 0.0 0.4 2.6
(I Berze, Livberze 872.0 56.3 38.6 1.2 1.1 2.8




Land use In the Berze River sub-basins

Land use (% share in the catchment area

Water sampling site C;?E??ﬁg Agricultural sgri:?r:gfunril Wetlands Wat.er Artificial

areas areas bodies surfaces
Licupe 104 61.9 271.7 0.0 0.0
Bérze (Zebrene) 78.6 444 51.4 3.3 0.0 0.8
Bérzf (augSpus Annenicku 284.9 46.1 48.1 2.1 2.2 15
Bérzes pieteka Blidene 57.2 36.1 59.6 1.5 1.0 1.8
Zusupite (Zebrus ezers, izteka) 27.9 28.8 51.8 2.1 17.3 0.0
B ez (1cjpus Annenicku HES)  2689.1 467 47.4 21 23 16
Bérzes pieteka RiiSu strauts 43.2 63.8 35.1 0.0 0.2 0.9
n Bérzes pieteka Bikstupe 1441 58.7 38.2 0.2 0.6 2.3
“ Bérze (augspus Dobeles) 612.4 50.7 44.3 1.7 14 2.0
Berzes pieteka Gardene 73.6 38.0 57.1 2.4 0.5 2.0
(NB Gardenes augsStece 20.6 27.9 70.2 1.9 0.0 0.0
(VAR Berze (lejpus Dobeles) 625.2 50.6 43.6 1.6 1.3 2.9
Bérzes pieteka Sesava 89.5 46.6 51.5 0.0 0.9 1.0
Bérzes pieteka Alave (Skibe) 93.7 83.4 135 0.0 0.4 2.6
Bérze, Livbérze 872.0 56.3 38.6 1.2 1.1 2.8



Land use In the Berze River sub-basins

Land use (% share in the catchment area
Catchment Forest and

Water sampling site — Agricultural semi-natural  Wetlands Wat.er Artificial

areas areas bodies surfaces
Licupe 9.3 10.4 61.9 27.7 0.0 0.0
Bérze (Zebrene) 78.6 44.4 51.4 33 0.0 0.8
E’IGETS (augSpus Annenicku 284.9 46.1 48.1 2.1 2.2 15
Bérzes picteka Blidens 57.2 36.1 50.6 15 1.0 18
Zusupite (Zebrus ezers, izteka) 27.9 28.8 51.8 2.1 17.3 0.0
B ez (1cjpus Annenicku HES)  2689.1 467 47.4 21 23 16
Bérzes pieteka RiiSu strauts 43.2 63.8 35.1 0.0 0.2 0.9
8 Bérzes pieteka Bikstupe 144.1 58.7 38.2 0.2 0.6 2.3
9 Bérze (augspus Dobeles) 612.4 50.7 44.3 1.7 14 2.0
(I8 Berzes pieteka Gardene 73.6 38.0 57.1 24 0.5 2.0
(NB Gardenes augsStece 20.6 27.9 70.2 1.9 0.0 0.0
(VAR Berze (lejpus Dobeles) 625.2 50.6 43.6 1.6 1.3 2.9
(KB Berzes pieteka Sesava 89.5 46.6 51.5 0.0 0.9 1.0
Bérzes pieteka Alave (Skibe) 93.7 83.4 135 0.0 0.4 2.6
Bérze, Livbérze 872.0 56.3 38.6 1.2 1.1 2.8



Land use In the Berze River sub-basins

Land use (% share in the catchment area
Catchment Forest and

Water sampling site — Agricultural semi-natural  Wetlands Wat.er Artificial

areas areas bodies surfaces
Licupe 9.3 10.4 61.9 27.7 0.0 0.0
Bérze (Zebrene) 78.6 444 51.4 3.3 0.0 0.8
Egéggf (augSpus Annenicku 284.9 46.1 48.1 2.1 2.2 15
Bérzes picteka Blidens 57.2 36.1 50.6 15 1.0 18
Zusupite (Zebrus ezers, izteka) 27.9 28.8 51.8 2.1 17.3 0.0
§) Bérze (lejpus Annenieku HES) 289.1 46.7 474 2.1 2.3 1.6
Bérzes pieteka RiiSu strauts 43.2 63.8 35.1 0.0 0.2 0.9
n Bérzes pieteka Bikstupe 1441 58.7 38.2 0.2 0.6 2.3
“ Bérze (augspus Dobeles) 612.4 50.7 44.3 1.7 14 2.0
Berzes pieteka Gardene 73.6 38.0 57.1 2.4 0.5 2.0
Gardenes augstece 20.6 27.9 70.2 1.9 0.0 0.0
Bérze (lejpus Dobeles) 625.2 50.6 43.6 1.6 1.3 2.9
Bérzes pieteka Sesava 89.5 46.6 51.5 0.0 0.9 1.0
Bérzes pieteka Alave (Skibe) 93.7 83.4 135 0.0 0.4 2.6
Bérze, Livbérze 872.0 56.3 38.6 1.2 1.1 2.8
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Land use and NO3-N concentrations In the
Berze River sub-basins

Share of agricultural land in the sub-basin, %
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~ Land use and NO3-N concentrations in the

Berze River sub-basins
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Groundwaters

TN concentration, mg I'!
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Groundwaters
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Experimental plots — N application rate
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Experimental plots — N application rate

TP concentration, mg I!
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Subsurface drainage field
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Subsurface drainage field
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Small catchment
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Small catchment

TP concentration, mg I!
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e
Trends (1995 - 2018)

/

MK-stat, TN MK-stat, NO3-N
Study site Q Losses Concentrations  Losses Concentrations
kg ha' mg I kg ha't mg I

subsurface drainage field  (+) 0.510  (+) 0.195 (-) 0.330 (+) 0.170 (-) 0.206
Berze

small catchment (-) 0.186 (-) 0.390 (+) 0.237 (+) 0.117 (+) 0.644

subsurface drainage field  (+) 0.137  (+) 0.399 (+) 0.826 (+) 0.555 (+) 1.122
Mellupite

small catchment (-)0.589  (+)0.333 (+) 1.422 (+) 1.040 (+) 1.762

o subsurface drainage field  (+) 1.635  (+) 0.363 (-) 3.689* (-) 0.966 (-) 3.469*

Vienziemite

small catchment (+)0.539 (+)0.183 (-) 1.238 (+) 0.435 (+) 0.281

MK-stat, TP MK-stat, PO,-P
Study site Q. mm Losses Concentrations  Losses Concentrations
kg ha* mg L* kg ha' mg L*

subsurface drainage field  (+) 0.510  (-) 0.233 (-) 1.973* (+)0.111 (-) 0.349
Berze

small catchment (-) 0.186 (-) 1.915 (-) 3.257* (-) 0.400 (-) 1.987*

subsurface drainage field  (+) 0.137  (-) 0.830 (-) 1.713 (+) 0.368 (+) 0.259
Mellupite

small catchment (-) 0.589 (-) 2.283 (-) 1.137 (-) 0.056 (+) 0.358

subsurface drainage field  (+) 1.635  (+) 0.595 (-) 2.225* (+) 1.007 (-) 1.739
Vienziemite

small catchment (+)0.539  (-) 0.943 (-) 2.425* (-) 0.834 (-) 2.292*

Note: the * refers to statistically significant trends, where p < 0.05.
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Rivers of Nitrate Vulnerable Zones

TN concentration, mg I'!
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Rivers of Nitrate Vulnerable Zones

TP concentration, mg I!
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Sub-catchments of the Berze River
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TP concentration, mg I!

Sub-catchments of the Berze River
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The scales of monitoring at the Berze site —
TN and TP concentrations
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 The scales of monitoring at the Mellupite site —
TN and TP concentrations
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Constructed wetlands
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Constructed wetlands - z/s ,,Mezaciruli”
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Constructed wetlands — z/s

o Projestials ddens fmenis

T Projekits nogizes
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Projetzle lletus kanalzactas mdl

Catchment area — 74 ha
Area of surface flow wetland — 0.4 ha
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Catchment/wetland area ratio — 0.5 %



Surface flow constructed wetland — z/s
,Mezaciruli”
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Subsurface flow constructed wetland — z/s
,Mezaciruli”
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Subsurface flow constructed wetland — z/s
,Mezaciruli”

49



Constructed wetlands — monitoring results

10.7 0.499 12.3 0.111 0.190 45.0
8.8 0.356 10.2 0.081 0.114 38.0
-18 -29 -18 -27 -40 -16

2.6 7.380 15.1 5.582 6.763  103.3
2.2 2.42 : 1.82 1. :
-17 -67 -54 -67 -(2 -62




onstructed wetland — z/s ,,Vilcini-1”
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Constructed wetland — z/s ,,Vilcini-1”
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Constructed wetlands — monitoring results
(2018-2021)

0 0.023 0.027 0.046  32.2
0 2 4 0.032 2 9 0.028 0.048 29.7
0 3 37 3 4 3 -8
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Discussion - where does the nitrogen come from?
The Nitrogen Cycle

Soil Nitrate Production vs. Crop Nitrate Uptake

Rate of soil nitrate Rate of corn or

production from soybean nitrate uptake
native soil organic The majarity of nitrate used by

matter \ corn and soybean comes from

soil nitrate production. Corn gets
the difference from fertilizer while
soybean gets the differance from
legume fixation of atmospheric

nitrogen.

March

February

In the shaded areas, the soil produces nitrate, but there is no crop to use it.
As a result, some nitrate is lost to waterways.

IOWA STATE UNIVERSITY

This video is a combined presentation by Mike Castellano, an lowa State assistant professor of agronomy, and Matt Helmers, an lowa
State agricultural and biosystems engineering professor. Castellano presents information on the soil nitrogen cycle. Helmers discusses
drainage and nitrate loss.
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Lauku atbalsta dienests

Thank you for your attention!

Questions or comments?



