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Context

Biodiversity describes the variety and richness
i of life on the earth. Without biodiversity, life
¥ would not sustain.




Context

Conservation efforts have not halted these
trends and the demand for land for the
production of food and energy is increasing,

Natu re and its Vital putting at risk the myriad of ecosystem services

(Leclére et al, 2020)
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NATURE-3B project

Geospatial nature-economy modelling
and scenario development to assess

nature-related risks, opportunities and
NATURE-3B ey (el | pacts and climate links.

Goal

= Mapping priority locations for the expansion of protected

areas in Europe across scenarios and trade-offs in EU

?

]
How does land sparing through nutrient intensification

and optimal crop allocation affect downstream nutrient
loads and water quality?



COSWAT-WG EU-SWAT+ model

Number of subbasins: 3401

Number of channels : 3689

Datasets Resolution Source
Digital Elevation Model 1 km Shutter Radar Topography Mission Number of HRUs 89814
(DEM) (SRTM; Farr et al., 2007)
Land use 1 km GLOBIOM
Soil 1 km HWSD v2.0 (Batjes, 2016) J o
Climate 0.5° GSWP3-W5E5 (Mengel et al., 2021, Kim, s&":'%‘*si w}}f:},,
N&P Fertilizer 050° Lu and Tian, 2017 “ &
Irrigated areas 0.083° FAO (Siebert, et al., 2013)
Atmospheric dep. N 0.5° (Mengel et al,, 2021, Kim, 2017)
N & P point sources 050° Beusen et al, (2022)

Reservoirs - GeoDAR (Wang et al., 2022)




River Flow Evaluation

Model calibration: SWAT+ Toolbox

Source of data:
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Model calibration: Soft calibration (Ongoing)
Source of data:. GEMStat & Caravan-qual
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River TP Evaluation
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Rlver TN Evaluation

Model calibration: Soft calibration (Ongoing) - St
Source of data:. GEMStat & Caravan-qual
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Land Sparing scenario

Agricultural areas that were spared and areas that remained
unchanged under the optimized land allocation scenario

Irrigated

Rainfed

B Spared
B No change

(Khabarov & Folberth, 2020, 2026)

Concept is to minimize global cropland extent via maximizing land use efficiency;
that is, assigning the most-productive crops to cropland locally using an
optimization algorithm.



Baseline N application

N application (Kg/ha)
[ o
1150
[ 300
Bl 450

Baseline Optimized

Average N applied 139 196.9
(Kg/ha/yr)

Total N fertilizer applied (Tg/yr) 8.9 10.6
Total N uptake 55 5.1
(Tg/yr)

Total N river loading at subbasin 55 5.3

outlets (Tg N/yr)

Optimized N application

Literature

117 - 210 (Sifounakis
et al, 2024,
FAOSTAT)

3.9 (Beusen et. al.,
2022)

Preliminary results

Spatially, riverine N loads decrease in
areas undergoing land sparing, while
Increasing in areas without land sparing.

River N load changes between an
Optimized & Baseline scenario
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Next steps

 Finalize the model calibration and evaluation

* Run the EU land sparing scenarios + Climate Change

scenarios

 Link this EU model to freshwater biodiversity

If interested on a global CoOSWAT-WQ hydrological & or

water quality model, please check out this link

CoSWAT-WQ
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