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•Requirements of the       
fish

•Amount of protein in 
the food
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Fish model (MOM):

Output of disolved nitrogen and phosporus
at six ECASA sites (MOM)
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Regional: 
OxygenOxygen

ChlorophyllChlorophyll

NutrientsNutrients

Secchi Secchi depthdepth

In farm:

Oxygen/Oxygen/
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dialysis bags
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well flushed sites 

Chlorophyll - bioassay
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RRE:s

Secchi depth - visibility

1990 1995 2000 2005
0

5

10

15

S
ec

ch
i d

ep
th

 (
m

) a 

+

very simple technique

cheap

(historical data)

-

large variability

frequent observations

long data series

(fresh water influence)

ECASA
Göteborg University



Water quality indicatorsWater quality indicators

+

known technique

historical data

optimize (RRE:s)

-

large variability

frequent observations

long data series

RRE:s and open 
water sites

Nutrients 

0
0,05
0,1

0,15
0,2

0,25
0,3

0,35
0,4

0,45

1997,3 1997,8 1998,3 1998,8 1999,3 1999,8

PO
4-

P 
µM

ol

ECASA
Göteborg University



Water quality indicatorsWater quality indicators

+

known technique

historical data

optimize (RRE:s)

-

large variability

frequent observations

long data series 

RRE:s

Oxygen minimum

Fish farm

oxygen

ECASA
Göteborg University



Water quality indicatorsWater quality indicators

+

known threshold values

automatic probes for 
oxygen

Model studies of 
lowest/highest values

Model: levels in the net 
pens      Holding capacity

Oxygen/ammonium

(In Farm)

-

Ammonium has to be 
measured by trained 
personal

Frequent observations 
to find critical levels

Residence time    oxygen/ammonium conc

•currents

•orientation and configuration of the farm

•trough flow - clean nets

ECASA
Göteborg University



Water quality indicatorsWater quality indicators

+

obvious significance

regular weight control 

Model: maximum fish growth     production cycle

Fish growth (In Farm)
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Figure: start weight =10 g, end weight= given 
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