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Total P loads to UK waters

43 kt TP yr-1
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Surplus > 1000 kg P ha-1

P loss rates <1-6 kg ha-1 yr-180% of rivers > 0.1mg TRP L-1



Phosphorus in streams

How is P transported?

Two basic forms:

Dissolved P (DP)
<0.45 m (SRP, TDP)

Particulate P (PP)
>0.45 m

(attached to soil particles SS)

EA measure total reactive P (TRP) 



Flow-P relationships ðWest Avon
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Storm P Monitoring ðR. Nadder

River Nadder at Wilton

0

100

200

300

400

500

11/04/00

00:00

11/04/00

12:00

12/04/00

00:00

12/04/00

12:00

13/04/00

00:00

13/04/00

12:00

14/04/00

00:00

14/04/00

12:00

15/04/00

00:00

15/04/00

12:00

16/04/00

00:00

C
O

N
C

E
N

T
R

A
T

IO
N

 (
µ

g
 l

-1
)

2

4

6

8

10

12

F
L

O
W

 (
m

3
 s

-1
)

TDP

MRP

TP

Flow

 

 



Resuspension of P-rich particles
Deposition of 

P-rich particles

Flow (time)

Sources of P include wastewaters, runoff from 

impervious surfaces (roads and farmyards) and 

runoff from pervious surfaces (cultivated and 

pasture land).
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Phosphorus cycling in streams

Withers and Jarvie, 2008



Biomass of diatoms



Diatom diversity indices



Macro -invertebrates

Increasing P concentration 



Ecosystem energetics

�„ Natural streams, phosphorus-limited, obtain energy from leaf decay; 

periphyton scavenge P using phosphatase

�„ Shredder invertebrates dominate, high diversity

�„ Phosphorus inputs changes the energy source to photosynthesis and 

the location to stones/gravel, because it is readily available with ease 

(SRP, or fine sediment PP).

�„ Invertebrate community becomes collector-dominated, feeding on 

fine particles; leaf decay is reduced

�„ Stream biomass increases, diversity decreases up to 100 µg SRP/L

(above this threshold other factors become dominant)


