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MANTRA-East
a project within 
EU 5th Framework Programme



MANTRA-East
started in February 2001 and 

will end in January 2004



ADVISORY COMMITTEE 
Originally 13 persons, e.g. representatives of The Estonian-Russian
Water Commission, other lake commissions, 
UNDP, The World Bank, UN ECE, HELCOM
but since autumn 2002 also representatives from Vistula Lagoon 
Region 
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Module 1. ”Ecological Status               
and Strategic Nutrient Tools”

To evaluate the applicability of the EU WFD to 
the future EU border regions, with regard to 
(i) Assessment of the state of eutrophication, 
ecological classification of Lake Peipsi / Vistula
Lagoon and its rivers according to WFD
(ii) Development of strategic lake/lagoon and 
river basins tools for source apportionment , 
retention, and time-trends in nutrient loads;





Sampling 18.03.2003

Foto Juhani Püttsepp





Algal bloom in L. Peipsi, 9 August 2002

•Photo Peeter Unt



•Photo Peeter Unt

Fish kill in L. Peipsi, August 2002

•Photo Peeter Unt



Some selected 
results from module 
1….



Low nitrogen loads in Eastern Europe
Stålnacke &Roll 2002
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Total consumptions of commercial
fertilizers (kg tonnes)
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Dramatic decline in livestock
(50-75%)
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Nitrogen -results
m Overall statistically significant downward trend for 

nitrogen in 20 stations in Estonian rivers
m Probably the decrease in nitrogen concentrations is 

mainly a result of low fertilisation level during the last 
decade and better farm management practices.

River Võhandu-Räpina
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y = -2E-05x + 0.8915 
R 2  = 0.2479 
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m No clear trends for phosphorus, except in 
four rivers

River Tänassilma 1992-2002 

Phosphorus -results



The classical Rothamsted experiment (UK)
(Addiscott, 1988)
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Results: Trend analysis
mResults from analysis of data and literature indicate that 

nutrient levels in rivers have in some cases responded 
and in others not responded to the large-scale changes 
in agriculture

• The findings, imply that extensive cuts in nutrient inputs 
do not necessarily cause an immediate response, 
particularly in medium-sized and large catchment areas

mHydrological conditions and hydrological pathways are 
important for the understanding of the retention of 
nutrient and thus for riverine response to changes in 
agricultural emissions

mLarge pool of decomposable organic matter in soil can be 
a larger source than direct losses from chemical 
fertilisers



Mantra-
East
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RESPONSE OF LAKE PEIPSI TO 
CHANGED NUTRIENT LOADS

Why MANTRA-East?



Let´s look 
monitoring data !



L. Peipsi, central and northern part
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Loadings to the lakes 
are not calculated in 
national monitoring 
programme! 

HELP !!! Mantra-
East

Personal
contacts



N & P loadings from Estonian catchment decreased in 
1990s

Peipsi: TN load,  tons per year

R2 = 0.85
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N / P ratio in the loadings from Estonian catchment 
decreased in 1990s

Peipsi: TN/TP mass ratio

R2 = 0.78
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m Increased P loading 
or leakage from 
sediments?

m P concentration in L. 
Peipsi seems to have 
increased 



• Last available Russian 
loadings from 1980s

HELP !!! Mantra-
East

Personal
contacts



Nõges, P., Leisk, Ü., Loigu, E., Reihan, A., Skakalski, B., Nõges, T. 2003. 
Nutrient budget of Lake Peipsi in 1998. Proc. Acad. Sci. Estonia. Ser. 

Ecology (in press).
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m What is the reaction of the 
ecosystem to changed 
nutrient loading?



The impact of changed nutrient loading 
since 1980s on cyanobacteria in Lake 

Peipsi

Nõges, T. 1,2, Tõnno, I.1,2, Laugaste, R.1, Loigu, E. 3, Skakalski, B.4
1Institute of Zoology and Botany, Estonian Agricultural University, Võrtsjärv Limnological
Station, 61101 Rannu, Tartumaa, Estonia, tnoges@zbi.ee, pnoges@zbi.ee, reet@zbi.ee
2Institute of Zoology and Hydrobiology, University of Tartu, Estonia 
3 Department of Environmental Engineering, Tallinn Technical University, Estonia, 
ennloigu@edu.ttu.ee
4 Russian Hydrometeorological University, St.-Petersburg, Russia, root@ce.spb.org

Submitted to Archiv für Hydrobiology
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L. Peipsi s.s.
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L. Pihkva and L. Lämmijärv
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.

Lake is not ‘leaking’

Tot N Tot P
Input 
t/year

23786 1286

Output
t/year
Retention, 
%

41 47

13949 683

Nõges, P., Leisk, Ü., Loigu, E., Reihan, A., Skakalski, B., Nõges, T.
2003. Nutrient budget of Lake Peipsi in 1998. Proc Acad. Sci. Estonia 
Ser. Ecology



Why fish-kills occur in L. Peipsi?

Warm and 
windless 

summer/autumn

High
P

Low
N

Low N/P

Blue-green bloom
in summer-autumn

Intensive decay

High
pH

High
NH4

+

Blue-green
toxins

High O2 
in daytime

Low O2
at night

Toxic
NH3

Fish-kill in
summer/autumn



Recommendation for Lake 
Peipsi management

m reduction of phosphorus loading is 
inevitable to reduce water blooms 
and fish-kills



Rationale
ï Lower N/P ratio could support blooming of 

blue-green algae in water courses 

ï Significant reduction of N inputs to the lakes 
can stimulate the growth of blue-green algae 
or release of phosphorus from sediments
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NOWNOW



A GIS 
database 
with 26 
layers.

Distributed 
on CD and 
via web 
(www.mantraeast.org)
.

Hannerz et al., 2002Hannerz et al., 2002

http://www.mantraeast.org
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And now...And now...



www.mantraeast.org

http://www.mantraeast.org

