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What is this presentation about?

2026/06/18

o Context: Lithuania vs National water quality goals, 
international obligations

o Case 1: SWAT+ based diffuse pollution reduction options by 
reducing N fertilization 

o Case 2: SWAT+ and R Shiny app-based identification of point-
source affected water bodies and pollution reduction 
proposals



Current situation with national water management 

2026/06/18

At least 448 river WBs out of 826 do not meet Good Status (~54 %) 

ς for the period 2020-2025 (assessment still not complete)



Current situation with national water management 

2026/06/18

HELCOM nutrient load reduction targets are 

not met for:

Å Total Nitrogen for the Baltic Sea (>43 % 

reduction needed) and the Gulf of Riga 

(>24 % reduction needed)

Å Total Phosphorus for the Baltic Sea (>30 

% reduction needed)



Case 1: Identification of best N fertilization amount
options to reduce diffuse pollution

2026/06/18



Objectives and Methodology

2026/06/18

Å Target substance ς Total Nitrogen

Å Goalςprepare a tool for policy-makersfor checking-out the N load reduction

effectsof different levelsof mineral N fertilizer applicationreduction

Å Productςexcelbaseddashboard

Steps:

Å SWAT+runsof 20scenarioswith a 5 %N fertilizer reductionstep from 0 to 95 %

Å Modelling 6 years, using the averaged results of the last 3 years

Å Aim ς check the short-term effects (policy planning horizon ς 6 years)

Å Theresultswere comparedagainstHELCOMload goalsand indirectly with WFD

objectives



Objectives and Methodology

2026/06/18

A specifiedfertilizer reductionpythonscriptwasrun for eachscenarioby changingfertCoefN



Results

2026/06/18

In a short-term N fertilizer reduction 

measure ǿƻǳƭŘƴΩǘ be sufficient to 

reach HELCOM targets alone 

(atmospheric deposition included in 

the targets)
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HELCOM targets - dotted in red

Total Nitrogen loads to Baltic Sea basins from Lithuania at different fertilization levels

Source: Lithuanian Environmental Protection Agency



Results

2026/06/18

-3
9.5
 %

-3
9.5
 %

-3
9.2
 %

-3
8.7
 %

-3
8.1
 %

-3
7.4
 %

-3
6.5
 %

-3
5.5
 %

-3
4.4
 %

-3
2.9
 %

-3
0.8
 %

-2
8.4
 %

-2
5.4
 %

-2
2.4
 %

-1
8.8
 %

-1
5.4
 %-1
1.5
 %

-6
.9
 %-3
.8
 %

0
 %

O
p
t
i
m
a
l
 
f
e
r
t
i
l
i
z
a
t
i
o
n
 

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

t
o
n
e
s

/y
e
a
r

Good status targets - solid in orange

Total Nitrogen loads from Lithuania at different fertilization levels

Source: Lithuanian Environmental Protection Agency

Å On a State level GS targets are 

achievable 

Å Total N loads would allign with

good status sumloadsat ~30 % 

mineral fertilizer application 

reduction



Results

2026/06/18

A 30 % N fertilizer reduction sufficient in the Venta RBD as well, the Nemunas targets already 

achieved, whereas very intensive agriculture Lielupe RBD targets are beyond reach
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Comparison with good status load target

Total Nitrogen loads in LT river basin districts at different fertilization levels

Source: Lithuanian Environmental Protection Agency
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Merkys Zeimena

Sventoji (BS) Sventoji Nemunas Minija Neris

Pajurio Dubysa Jura Venta Bartuva

Lielupe MI Musa Nemunelis Nevezis Sesupe
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Comparison with good status load target

Total Nitrogen loads in LT basins at different fertilization levels

Source: Lithuanian Environmental Protection Agency

Å 8 out of 17 basins are already άƛƴ good ǎƘŀǇŜέ

Å 2 more basins are possible to get άƛƴ good ǎƘŀǇŜέ

Å GS targets in 7 agricultural basins are beyond reach (4 are close)

Å In good basins effects of measures are less detectable



Short comments on the r esults

2026/06/18

Å Long-term N fertilization effects might be stronger due to exhaustion of 

άƘƛǎǘƻǊƛŎέ soil N pools (15-30 years)

Å Other pollution sources might be important (manure; point-sources; 

atmospheric deposition; high soil mineralization and leaching in ploughed 

soils, especially if it prevail in the basin and climate change effects etc.)

Å Combination with other measures warranted (natural retention like buffer 

strips, wetlands, eliminating open arable areas during winter by catch-crops 

or by converting to pastures etc.)



Excel dashboard

2026/06/18



Case 2: Identification of point - source affected water 
bodies and pollution reduction options

2026/06/18



Identification of point - source affected water 
bodies (risk WBs)

2026/06/18

Å Target substance ς Total Phosphorus

Steps:

Å Monitoring data ς identification where Ptotal exceeds Good Status

Å Source-apportionement with SWAT+ - identification where the share of point-

sources is relatively large (1st risk WB candidates)

Å SWAT+ modelling of άȊŜǊƻ point-ǎƻǳǊŎŜǎέ scenario and identification of άǎǿƛǘŎƘ 

².ǎέ ς where non-Good Status turns to Good

Å Adjusting modelling results to monitoring data where needed (P calibration not 

perfect) ς this sometimes result of uncovering unknown significant sources 

(illegal sewage discharges, big internal loading etc.)



Testing pollution reduction scenarios, 
proposing options

2026/06/18

Å R Shiny app for testing PS 

reduction scenarios

Å App based on zero PS SWAT+ 

modeling results plus raw 

discharges of PS from EPAs PS 

database, routed through 

SWAT+ hydrographic network 

with some default retention 

coefficients (expert judgement 

based) 

Å Scenarios developed by 

setting adjusted concentration 

limit values for significant PS



PS reduction scenarios

2026/06/18

LT legislation P limits for annual mean:

< 10 000 PE                  ς 2 mg/l

10 000 ς 100 000 PE  ς 1 mg/l

> 100 000 PE                ς 0.5 mg/l

New EU Urban directive P limits for annual mean:

10 000 ς 100 000 PE     ς 2 mg/l

100 000 ς 150 000 PE   ς 0.7 mg/l

> 150 000 PE                  ς 0.5 mg/l

Å LT legislation most strict values (based on PE, municipal wastewater)

Å LT legislation plus new EU Urban directive values (based on PE, municipal 

wastewater)

Å Former RBMPs (river basin management plans) values, which were not 

implemented

Å Various combinations from the above 3 scenarios

Å Tailored for specific significant PS to achieve Good Status

Å Tailored for specific significant PS to achieve a better status by one class

Only tailored scenarios worked!



Choosing P concentration limit values

2026/06/18

Limit values statistics:

Å Proposed P values range from 0.1 to 2 

mg/l (~0.5 mg/l ς most common)

Å Unchanged P values range from 0.3 to 

5.3 mg/l (~1.17 mg/l ς most common)

Criteria for significant P and/or limit  value 

selection:

Å Load quantity

Å Level of treatment (priority if no tertiary 

treatment or low efficiency i.e < 90 %)

Å Last reconstruction date



PS risk river WBs and significant point - sources

2026/06/18

Main statistics:

Å 49 risk river WBs because of P 

pollution from point-sources 

identified

Å 27 point-sources for which new 

P concentration limits proposed

Å In 27 risk WBs improving status 

only by PS measures is 

impossible, while in 22 risk WBs 

- possible



Implementing limit values to achieve Good Status

2026/06/18

Main statistics:

Å 12 risk river WBs to achieve GS 

with new limits

Å 16 point-sources subject to new 

limits to achieve GS


