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Background

Project ,Development of the data-modelling system and the decision support tool for the integrated marine and

inland water management”
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MONITOriNg - not the full truth

Precipitation Atmospheric load

Temperature

Type of land cover

Wl
Com

The monitoring data reflects only the point at which the sample is taken and only
the time moment when the sample is taken




Model characteristic scales
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CHARACTERISTIC LENGTH, M &« streams, ditches

Every problem has a characteristic time t., which is the smallest interval of time in which a notable
change can be observed in the physical quantities.



Simple model vs complex model (N oycle in soil)

Process-based ,complex” model

Coefficient-based
»Ssimple” model

data requirements
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FstmModel

Characteristic features:

nutrients runoff assessment;

calculation unit is subcatchment;

automatic model calibration with monitoring data;
automatic installation in selected area;

automatic national monitoring data retrieval;

Assumptions:

— homogeneity (similarity of parameters in the region).

stationarity (constant conditions in the region);

Core modules:

hydrological flow module;

— hydrochemical load module;
— estimation module;

Authors:

Installation

Model input
Data ecxchange

ESTMODEL

Precalculations

Model output
Data ecxchange
Visualization

I

Peeter Ennet (Estonian Environment Agency)
Eero Pihelgas (Estonian Environment Research Centre)
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EstModel - calculation units (subcatchments)

Estonia is devided into three
river basins and eight sub-basins

For each subarea the average
specific runoff is calculated

For unmonitored area the
average specific runoff of its
subarea is used

»~_—~ River

[ West-Estonia river basin East-Estonia river basin
Laanesaarte sub-basin Viru sub-basin Subcatch ment 1
Matsalu sub-basin Peipsi sub-basin
Harju sub-basir_\ Vortsjarve sub-basin . o i
s s ki s b @ Monitoring station 1
r

Subcatchment 2

@ Monitoring station 2

Unmonitored area



EstModel - N, b natural concentrations

Mot natural concentration
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EstModel - retention

Model input

Model input
Model output

Model output

catchment

river

L, — load on catchment
R, — retention

L, — load on river
R, — retention

L; — model output load

R

s retention coefficient

= = retention max. coefficient
#--- half retention
+--- retention half time

retention time, t

Chaif

t
N,P _ pN,P
R - Rmax N,P

RVP N, P retention coefficient (0-12);

N,P
Rmax

t —retention time; tp.; - — retention half time;

— N, P retention max. coefficient (0 - 1);

L retV? = [NP*pNF

L ret"? — N, P load retention:
L — input load,;

RVP _ N, P retention coefficient;



EstModel - anthronogenic impact

Max. anthropogenicimpact NP _ NP N,P
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K" — N, P anthropogenic impact factor;



EstModel — nvdrological module

Runoff, m3fs
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EstModel — 1cad module

Nitrogen load, Estonia
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