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A Nutrient transfer and transport in soil and rivers connect the ecosystems between land
and oceans, which are important for offshore environments and global biogeochemical

cycles.
A Overload of N may influence biogeochemical processes and results in eutrophication.



Anthropocene (Cumulative Qs in BT/yr ranked on Q)
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Interception of reservoirs on nutrient transport
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(Zeng et al., 2017)

Groundwater extraction for irrigation,
domestic and industry use

A Humans influence the hydrology in many rivers by extracting irrigation water from the

river, groundwater, or from constructed reservoirs.

A Human water consumption affects the transports of nutrient in soil and rivers by changing

hydrological transmission conditions, while reservoirs can detain considerable nutrients.




(Paerl et al., 2009)

Climate change is expected to affect both the
hydrologic and biogeochemical processes of
aquatic systems.
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(Beusen et al., 2016)

Global riverine N transport to ocean increased
during the 20" century.



Objectives

A Developing a riverine nitrogen transport model that considers
human activities, including river anthropogenic nitrogen
discharge and water regulation.

A Quantifying the impacts of human activities and climate
change on riverine dissolved inorganic nitrogen (DIN)
transport from lands to oceans.
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A land surface model with riverine nitrogen trans
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Reservoir regulation and surface water withdrawal

Liu S, et al. 2019: Effects of anthropogenic nitrogen discharge on dissolved inorganic nitrogen
transport in global rivers. Glob Chang Biol.




Model developed 1: A scheme for riverine nitro

-~

A Nitrogen was treated as tracers, similarly to Nevison et al. (2016);

A Adopt nutrient spiraling approach to describe the retention.

d—s*'zé Fun Fuox Runoffy Leaching Pellutiop Depositign Log

dt
Change of DIN input  DIN output DIN runoff  DIN leaching N point source Nitrogen DIN losses
DIN storage pollution deposition
F,..=S.*V d Frac=1 -exp( & *t /h) h=0.27Q°
N,out N :
Effective water Fraction Biological Residence Depth River discharge
flow velocity denitrified  activity time
coefficient
(Branstetter 2001, Oleson et al., 2010) T (Nevison et al., 2016) (Andreadis et al., 2013)

e =V * ét' 20)% ( CO)] (Wollheim et al., 2008)

Vv; is a constant value of 35 m yr-1 for the biological activity coefficient;
a is a parameter, which is 1.0717 for nitrogen;

t is river water temperature;

f(con) is a coefficient related to the DIN concentration.



@ Model developed 2: A scheme for river temp

A Water temperature is calculated based on the upstream water temperature and inflow
into the segment, the heat exchange at the airi water interface, and the inflow and
temperature of water from tributaries.

u w |n WC TP Qrunoffr C I:runof'f

Q]Hrman WC r ThurQr

r CA( I_l.la_lir- Wateer
- 1 ? )f“ 1 XTll
Total heat change in  Heat change Heat change Heat exchange at the Heat change caused
river water caused by inflow caused by water airi water interface by anthropogenic heat
from tributaries discharges

i =0.9TH 40.97 b @73.15T, % (273.15T )46 f W-J( T, ) 047w ) T,

P T T T

Heat exchgnge net shortwave net longwave radiation latent heat flux sensible heat flux
between air and radiation

water

H

(Yearsley, 2009)
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@ Model developed 3: Schemes for human water reg

A Global reservoir regulation scheme |

release coefficient: k =S JacC l
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krls,y X r’m}y, (C = 05),

(%) Ktsy X iy + {1 = (65)" }imys (0 < c<05),

monthly release Fmy = {

C
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c = (Hanasaki et al., 2006; Hanasaki et al., 2008)
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@ Model developed 3: Schemes for human wé

A Water withdrawal and consumption schemes
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&

Experimental design

A Study domain: Global scale
A Resolution CLM 0.9°x1.25°, RTM 0.5°

A Simulation period 1981-2010

A Atmospheric forcing: CRU-NCEP

A Five groups:

Point source

Human water

Group Resolution Period Climate Fertilizer use pollution regulation
EXP1 1A40.5A  1981i 2010 1981-2010 U U
EXP2 140.5A  1981i 2010 1981-2010 \% U U
EXP3 1A0.5A 19811 2010 1981-2010 \Y \Y U
EXP4 140.5A  1981i 2000 1981-2010 \% \% \%
EXP5 140.5A  1981i 2000 1981-2010mean \% \% \%
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&) Effects of fertilizer use on nitrogen transport

A Nitrogen fertilizer application increased the

DIN in the rivers, especially in the middle of

the USA , central Asia and the north of
China.
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