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List of variables

WATER PHASE PARTICULATE PHASE OTHER RIVERINE VARIABLES
LTLS no. LTLS name Units LTLS no. LTLS name Units LTLS no. LTLS name Units
1 DIC gC 1FS g 1 pH pH
2 DOC gC 2 POCL gC 20, mg/L
3 Do™c % 3 POCNL gC 3 algae
4 NH,N  gNH,N 4 PO™CL % —4-macrophyies
5 NO;-N g NO;-N 5 PO'CNL % 5 water temperature °C
6 DON gN 6 PONL gN
7 TDP gP 7 PONNL gN GASEOUS OUTPUTS FROM RIVER MODEL
g Ca** gCa 8 NH,-NADS g NH4-N 1 CO, (degassing) g
9 SO,-S g S0,-S 9 POPL gP 2 CO, (decomposition DOC) g
10 Si g Si 10 POPNL gP 3 CO, (decomposition POCL) g
11 PADS gP 4 N (denitrification) g
12 PIP gP

Y
flux accounting through the river system
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Sources of Nitrate: terrestrial inputs and fluxes (tonnes)

1995 — Semi-nat%ral Arable +Imp-grass Sewaég
1 "." x

&
totals & 5
. ‘? -
VIS Input N (tonnes)
. Lo
Terrestrial= C 10
|/ 25
Input . 50
B 100
IM
fluxes —
N (t
tognes)
1-100
100 - 500
Centre for [ 500 - 2000
Ecolo'gk Hydi I 2000 - 3000
NATURAL El IRONMENT RES - 3000 - 100000



Exploring change in UK riverine nutrients over
long periods...

Historical-current simulations: 1800 - 2010
 Driven by climate model hindcasts (1800 — 1970) and observed (1971-2010)
O Historical changes in land-cover, sewage, agriculture (see next slide)

Exploring future scenarios using the model: 1971 - 2100
O Uses future climate model estimates
d Sewage treatment scenarios (P-stripping)
 Large scale land-use change (to semi-natural and agricultural land)
[ Changing atmospheric pollution/deposition
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Cff‘nange in RiverPhosphorus (TOP) fluxes across;the UK (tonnes)s
é & & & Flux (tonnes)
- = — (1):100
1100 -500
[ 500 - 2000
I 2000 - 3000
Il 3000 - 100000




HMS 1008 RIBELE at SAMLESBURY

G000
|

Ribble

Y

Mitrate flux (fonnesiyear)
2000 3000 4000 5000
| | |

1000

0
1

1850 1900

1950

\
/N

Catchment % land-cover:
Arable
Improved grass

B Semi-natural

I Urban

Centre for
(©)3)30) Ecology & Hydrology

2000

Mitrate flux {fonnesiyear)

1000 2000 3000 4000 5000 G000

0

HMS 6010 THAMES at TEDDINGTON WEIR

Mitrate flux (tonneshyear)
15000 20000 25000
| | |

10000
|

a000

Thames

HMS 8100 AVON at KNAPP MILL PIPE ERIDGE

Avon

\

<

1850

1900

Nitrate flux (tonnesfyear)

3000

2000

1000

River nitrate fluxes
for selected
catchments

IM red line
IM no sewage blue line
HMS 95% Cl in grey

HMS 12007 DEE at MARYCULTER BRIDGE

Dee




HMS 1008 RIBBLE at SAMLESBURY
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With selected Future scenarios highlighted in red:

O Climate model estimates:
O WATCH ECHAMS climate model A2 (medium high emissions) scenario

U Sewage:
O P1: P-stripping as in 2010 applied to 2010 -2100
O P2: P-stripping applied to all WWTW 2010 -2100

1 Semi-natural scenarios
U N1: climate change + 2010 atmospheric deposition applied to 2010-2100
U N2: climate change + atmospheric deposition scenario applied to 2010-2100
O N3: climate change + atmospheric deposition scenario 2010-2100 + woodland expansion

O Agricultural scenarios
O Arable RA1: climate change + atmospheric deposition scenario + increased yield
O Arable RA2: climate change + atmospheric deposition scenario + increased yield through NUE

U Grass RG1: climate change + atmospheric deposition scenario + intensive grass with BAU stocking
density

U Grass RG2: climate change + atmospheric deposition + intensive grass with increased stocking
density
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Thank you

Nutrient displays
In GoogleEarth:
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