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

Responsible institution: Latvia University of Agriculture
Experience and capacities:

BAAP (Baltic Sea Agricultural Action Programme) programme. BEAROP
Project, Phase |. 1993-1997. SIDA, SLU Sweden.

Drainage Basin and Load of the Gulf of Riga. 1993-1997. NorFA.
Jordforsk. Norway.

* sub-project A: Soil and nutrient loss from small catchments.
* sub-project B Nutrient losses from agricultural areas with high
livestock densities in Latvia

BAAP ( Baltic Sea Agricultural Action Programme) programme. BEAROP
project . Phase Il. 2000 — 2002. SIDA, SLU Sweden.

Environmental monitoring in agriculture. Nordic — Baltic Cooperative
Project. 1997—- 2000. NorFA. Bioforsk. Norway.

Baltic Sea Regional Project Component 2, subtask Monitoring and
assessment. 2004 - 2007. WB &GEF. SLU (HELCOM)



@ KAI.ME ; WP2 Climate Change Impact on the Nutrient Run-off

in Drainage Basin

Main tasks:

Latvia University Latvia University of Agriculture

* Evaluation of the * Information inventory, data collection on
available hydrological annual nutrient discharges, retention data,
models information on agricultural practices (soil type,

« Calibration of models land use, topography, etc.) GIS format data
for 5-6 typical river * Assessment of nutrient retention (Soil- field
basins drainage-small catchment — river)

« Simulation of the  Evaluation of the use of available water

quality models (different geographical scales).

impact of climate
* Preliminary calibration and verification of

changes on run-off

] _ models
Institute of aquatic *Simulation of consequences of climate
ecology change with regard on water quality

Water quality analyses (nutrients)



Latvian long term experimental sites for studying nutrient
O (AL losses, nutrient turnover and model developments

3 non-point source pollution monitoring stations (sites)

Beérze (368 ha, intensive farming,
cereals and sugar beets, arable
land 80-90 %.). Established 1968
1994

o bl st SVESSAMN Mellupite (960 ha, average
, e Fe s S TR intensity, arable land 60-70 %).
pz oA\ g, | Established 1995.

Vienziemite (592 ha, low input
P N | agriculture, agr. land 79 %, arable
dffusesource . polt source pollution . | land 4-5 %). Established 1948 /1994

pollution monitoring monitoring

Vecaur:e Bauska

3 point source pollution monitoring points ilarge animal farms):

vec2uBEBBHILGRiGE BRHY LR PRI (R Adl fatchments):
gre {HFH 08 'fht%%%fééww%o‘fﬁffé"ﬂ%mtory)
au WG hE RS TR R

Bauska ( ha intensive farmlng, cereals sugar beats)



Mazais sateces
baseins

Drainage field
Drainage plots Drenu lauks
Izméginajumu laucini

Mellupite station, one plot 0,12 ha Mellupite station,
5 treatments x 3 = 15 plots 12 ha

Vienziemite station,
67 ha

Berze station,
77 ha

Soil, plant, nutrient and water relationS*eS y e sation, 368 ha
could be studied iNdtdgnblasses Heammiiatand mis™

leaching from SdipViatEsraNdiafiapoRyalidnalitstalmofi-ofvariations
of mineral or oigfERER¥RPEREY ¢RI RaTalivn et batifespoggaphy within

crops might betBBrARticeativngintatidohtbplitatitetidh a better way than
in tfertiiddrecatie. im thet wodde queabityon rates (loads) that

can-contribute to the nutrient enrichment of surface water
ecosystem can be examined.




‘Mellupite monitoring station BEAROP. Project 1994-
) KaLmE M8 g ’

= Small catchment

MM station with inlets from
plots and hydraulic
structure.

H. structure — Crump
weir

Démensisry

=l i = Tipping buckets for
camac drainage plot

measurements
Surface run-off







Measurement
equipment - YSI
data loggers,
powered from solar
panels. GSM data
transfer with
mobile phone from
stations to
university PC

Continuous recording of data with data loggers ( signals
from sensors every 3 min),

Automatical flow proportional water sampling in all
measurement points ( signals from logger)



Shallow ground water
monitoring since 2005:

10 wells in 3 monitoring
sites are equipped with
YSI mini data loggers (t°,
" water level sensors)

i Depth of the wells is
“.,.h:-- 4-6 m and 14-18 m

"%/ (unconfined and

., confined aquifers)

k-

g
- ﬂ‘:l'!
Modeling of water balance:
&2 surface runoff, drainage run-

_“g. off , leakage to the ground
e water



| Monitoring results 1994-2006
KA'_ME - Average concentrations of the nitrogen in run-off

NO3/N Niot

11.3 mg/l N/NO3 (Nitrate Directicve)

Plots
(unfertilized)
Plots
(normal)
Plots (high)
Plots (solid
manure)
Plots (slurry)
catchment
Drainage
field
Small
catchment
Drainage
field
Small
catchment

Berze Vienziemite

monitoring monitoring
Mellupite monitoring site site site




KALME WP2 Climate Change Impact on the
Nutrient Run-off in Drainage Basin
Preliminary results of water quality modeling

Application of Fyris model (SLU, Sweden) (2005-2007)

Source oriented modelling approach

Total Load= Point Sources + Diffuse Sources

Measured/estimated load Measured/estimated load

+ Retention



KALME FYRIS model input data and outputs
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@ KALME WP2 Climate Cha

Berze River basin (904 km?)




WP2 Climate Change Impact on the Nutrient Run-off

KAI.ME ; in Drainage Basin

---- LLU agricultural run-off

monitoring station “Berze” S
% il 8
0w S b e, _ e Bérze-Balozi
W “TE. " .
PR R TR ¥ o
<4 < | M7 L . =
» = ; p | a
{ ID | Area, | Description
' 5 - km’
' "* 10 s L 11 12.2 | Bogs, wetlands
B T 2 85.5 | Berze river headwaters
7 " 11 3 93.6 | before HPP reservoir
km ey £ L 4 68.2 | tributary river basin
2 . ) \ 5 27.9 | lake, forests
¢ 13 - 6 4.1 | after HPP reservoir
4 7 43.2 | animal husbandry
W2 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
Gauging stations (LVGMA
‘ Sing ( ) 13 99.2 | tributary river basin
. Monthly hydrochemical sampling points 14 99.2 | arable land, tile
’ g ; drainage
. Quaterly sampling points (spring, autu 13 66.9 | agriculture

summer and winter low water periods)
Tﬂ"’ Subcatcments ID




Water quality monitoring programme in the

KALME 15 sub-catchments (since 2005)
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1 1 M anual Calibration
[ | m | _ _ - tMonte Carlo
oMY Berze river quality after Dobele city
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N tot

Concentration (mgfl)

mg’1 |‘1 Berze tributary river quality (@arable land and animal husbandry)
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Concentration (mgh)

(ross contribution (kg)

1 Berze river basin water quality
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WP2 Climate Change Impact on the
: ge Imp

Nutrient Run-off in Drainage Basin
Quality of modeling results?

Gaps and week points:
* Short time series of water quality data

* Slow and recourses consuming data collection (GIS
maps)

* Lack of agricultural statistics in national, regional, river
catchments' level



N Establishment of the correct watershed borders for
©) KaLme

sub-catchments

I 110 000

D dalbaseina robeia

= = : korigéta robeia

gravji

Watershed border (water | drenu koleKlor

drenu zari

B districts LVGMA) rekonstrukcia

— | DES




Land use areas (CLC2000 interpretation)
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KALME Agricultural land area (field register
for EU payments)
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WP2 Climate Change Impact on the Nutrient
Run-off in Drainage Basin

Thank you for attention



