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Deriving crop map based on remote sensing data

Steps to derive time series crop maps

1. Preprocess required input data
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3. Apply crop classification method for the predifined years

Field bound.

Majority of crop
type within the field

Pixel-based prediction
of the crop types

{

2. Derive crop classification method

Random forest method, based on crop dataset + time series
radar back-scatter data
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4. Finalize crop maps

Merge land use map and crop map

Compare proportion of mapped crops with local/ regional
crop statistics

Revise the derived crop sequence based on locally specific
crop rotation data

Refine the revised crop map based on local management

information
e.g. specific tillage, fertilization, green cover, etc.
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Soil properties:
- physical and hydrological parameters,
- soil nutrient content.

An important aim of the OPTAIN project is to derive missing information on
necessary model input variables in a harmonized way to allow for a sound cross-
case study assessment of NSWRM effectiveness.

!

Provide approaches applicable for all OPTAIN
case studies (CS) to fill data gaps.
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Analysed soil properties Database with measured values —
. prediction performance
Physical parameters

- bulk density EU-HYDI

- porosity - 18,682 samples from 6,014 profiles
, . - used to derive euptfs
- moist soil albedo

- soil erodibility factor LUCAS Topsoil dataset
- 2009
- 2018: 5821 samples

Locally measured data on soil
- water retention curve phosphorus content
- 2009: 34 agricultural parcels

1\

Hydraulic parameters

- saturated hydraulic conductivity

Database used for comparison

Chemical parameters MCD43A3 database {5 EARTHDATA

- 2022 __
- s0il phosphorus content ] o & USGS
European soil erodibility map

(Panagos et al., 2014)

European topsoil P content map BB onrreseaconcene
. Eorminicsion EUROPEAN SOIL DATA CENTRE (ESDAC)
(Ballabio et al., 2019)
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Prediction of soil physical properties.
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Prediction of soil erodibility factor (K-factor).

country & continental
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regional & local
scale studies
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Prediction of soil hydraulic properties and moist soil albedo.
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Prediction of hydraulic soil groups (HSG).

country & continental
scale studies

regional & local

scale studies

— KS of least transmissive
layer

— depth to water
impermeable layer

— depth to high water
table

— existence of tile drain

Predict HSG

HSG
| Ep—

Legend:

required input




Prediction of Olsen phosphorus content of the to

regional & local
scale studies

Szabo & Kassai (2022)

— LUCAS Topsoil Survey

— LUCAS Land Use Survey

— Local land use map or
CORINE land cover

— European agro-climate

Zone map

Ballabio et al. (2019)

Initial Olsen P
in the topsoil

>
el

Legend:

reference of method
required input
| output |

European topsoil P content map (Ballabio et al., 2019) (A), region-specific mean statistics-based
P content map (B), region-specific mean statistics-based P content map with locally measured
soil P content (C) in the Fels6-Valicka case study.
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- derive time series crop maps:
https://doi.org/10.5281/zenodo.6669644

- compute soil hydraulic properties with euptfv2:
- user friendly web interface: https://ptfinterface.rissac.hu
- R package: https://github.com/tkdweber/euptf2

- algorithm to harmonize soil particle size data (sand, silt and clay content) to the FAO/USDA system:
https://doi.org/10.5281/zenodo.7353722

- map topsoil phosphorus content:
https://doi.org/10.5281/zenodo.6656537

- SWAT + input data preparation with R package SWATprepR:
https: ithub.com /biopsichas/SWATprepR

w

O

SWATprepR

SWAT+ input data preparation

Schirz, C,, (vierkasova, N., Farkas, C,, Nemes, A., Plunge, S., Strauch, M., Szabd, B., Piniewski, M.: SWAT+ modeling protocol for the
assessment of water and nutrient retention measures in small agricultural catchments. https://doi.org/10.5281/zenodo.7462415, 2022.

Plunge, S., Szabo, B., Strauch, M,, (vIerkasova, N., Schiirz, C., Piniewski, M.: SWAT+ input data preparation in a scripted workflow —
SWATprepR. Environ. Sci. Eur. 36, 1-15. https://doi.org/https://doi.org/10.1186/s12302-024-00873-1, 2024.

Szabo, B., Kassai, P, Plunge, S., Nemes, A., Braun, P, Strauch, M., Witing, F, Mészaros, J., and Cerkasova, N.: Addressing soil data needs and
data-gaps in catchment scale environmental modelling: the European perspective, EGUsphere [preprint] Accepted for publication (SOIL),
https://doi.org/10.5194/egusphere-2023-3104, 2024. |
)
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