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temporal resolution for incorporation of seasonal dynamics. A new model, RiNUX, has been [ oceans
. . . . . S ,Ch |
developed to adequately simulate present nutrient loads and capture the intra-annual variation at the -T‘ep"e appers
emperate Forest, Warm Temperate Forest
#| basin scale using globally available distributed datasets. The model shows that groundwater and point M Tropical Seasonal Forest, Trapical Rain Forest
. . . . . - Tropical Semi-Arid, Tropical Dry Forest
x sources are the largest suppliers of N measured at the river outlet. Preliminary results show a Nash- B Tuncra Polar, Cold Parkiands

Sutcliffe efficiency of 0.67 for modelled monthly TN loads over the period 1990-2000.

Develop a model for estimating seasonal nutrient fluxes (N & P) from large
river basins to coastal seas using global datasets, that can provide a more
accurate estimate of future nutrient loading in response to global change.
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Nutrient discharge to coastal waters from rivers draining populated areas is often the direct cause of
large algal blooms. Changing conditions in the drainage basin, like land use or climate change, can
alter current riverine N and P fluxes and further increase the pressure on coastal water quality. Several
small and large scale models have been employed to quantify riverine nutrient fluxes on a yearly to
decadal timescale. These models are either too detailed for global application or too coarse in
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fertilizers and manure, through atmospheric

Agricultural emission 7

Point source emission — | water and sediments.

MODEL SCHEME

The transfer of dissolved (in the labile pool) and
particulate (in the stable pool) nutrients from the soil
to either the surface water or groundwater is
dependent on the nutrient content, moisture,
temperature and other properties (e.g. texture) of
the soill.

Conclusions

Distributed modelling in large basins enables nutrient
apportionment, and helps to allocate areas that
attenuate or contribute to the delivery of emitted
nutrients.

Nutrient dynamics are closely related to variation in soil
water change and temperature variations. Therefore
inclusion of seasonality may improve the prediction of
future nutrient loads following Global Change (e.g.
climate, landuse).

The RINUX model, designed for intermediate scale, is
able to predict present nutrient dynamics for a
temperate, human-dominated river under seasonally
variable conditions using globally available datasets and
may contribute to predict nutrient delivery to coastal
seas.

The incorporation of seasonally variable nutrient fluxes
may enhance the modelling of river basins located in
other climate regions.

deposition, biological fixation, weathering or
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'l
F l

‘ &
SOIL NUTRIENT TRANSFER:
Surface runoff, groundwater buffer or soil storage

*Biological fixation » Fertilizer \
e Manure Particulate nutrient flux

*Yield e Atm. Deposition —l . .
P Dissolved nutrient flux

 Volatilisation 1 Nutrient removal

Residue o .
Denitrification

h
Erosion Stable Pool (orgN)  / Labile Pool (DIN) 1

<

Quick Runoff Leaching

Delayed GW

Sediment
fluxes

i &

¥
1..'.-

monthly SS-load, Rees/Lobith

test basin: Rhine
(alien Elevation [m]

B 4108

riH
' |

— measured load (1000t)

—— modelled load (1000t)

0 ‘
Jan's4 Jun'85

Adapted from RMMF
model (MORGAN, 2001)

l |=dir

F= splash erosion
H= runoff erosion
TC= transport cap.
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R E TE N TIO N I N C H A N N E L: Nutrients leaching to the groundwater store are retained based on the residence
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time before entering surface water. Part 1s denitrified during transport.
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Agricultural land.:

2:10° kg N/km?/yr reaches the
river in dissolved form; while
only 6 kg N/km?/yr as
particulate N.

Retention:

The summed retention in the
groundwater and in the channel
amounts to 73% of the
nutrients that are mobilized in
the soil.




