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Ecosystem Accounting

The German Federal Statistical Office (StBA) reports the extent, condition and
services of German ecosystems every 3 years from 2015. Ecosystem services are
quantified both physically and monetarily. The United Nations' international
framework, SEEA-EA (UNCEEA, 2021), provides guidance on the accounting,
which is divided into the following four accounts:

Extent Account Spatial distribution and extent of ecosystems

Condition

State and characteristics of ecosystems
Account

Service Account Assessment and evaluation of ecosystem services

Monetary Account

Fig 1: Overview of Ecosystem Accounts

Ecosystem Class “Riparian Forest”

Riparian Forests are:

* One of the 74 ecosystem classes that are mapped during the Extent Account

» Difficult to map using conventional methods due to their complexity, dynamic
nature and the complexity of transitions in land cover between aquatic and
terrestrial environments

* To map them, the sub-product “Delineation of Riparian Zones” of the
“Copernicus Riparian Zones High Resolution Layer” was intersected with
specific forest categories (“broadleaf forest” and “forest without specific use
(e.g. national park)”) extracted from the German Digital Land Cover Model
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Fig. 3: Comparison of ARZ and PRZ for a stretch of the river Ems.
Background map: Source DL-DE->BY-2.0: © GeoBasis-DE / BKG (2023) dl-de/by-2-0

The product “Delineation of Riparian Zones” is derived using various geodata and

remote sensing data. The product is subdivided into the following:

= Potential Riparian Zones (PRZ): maximum potential extent of riparian zones
without anthropogenic influences

= Observable Riparian Zones (ORZ): observed extent of riparian features from
remote sensing data

= Actual Riparian Zones (ARZ): result of combining PRZ and ORZ; representing
the probability of riparian features

This product is based on a complex spatial multimodal approach that integrates
fuzzy logic and object-based image analysis. Input data are regionally
parameterised and weighted according to their relative importance in a fuzzy
modelling approach. This multimodal methodology enables the flexible adaptation,

(LBM-DE). modification, extension, shortening or replacement of (sub)modules.
- We have developed a time- and cost-efficient way to update the

delineation layer for Germany at three-yearly intervals from 2018 onwards, sentinel-2
following the discontinuation of the last Copernicus dataset in 2012. l
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Fig. 2: a) Delineation of Riparian Zones for Germany 2018, b) German Digital Land Cover Model (LBM-DE) 2018 Fig. 4: Workflow as adopted from the original Copernicus product

Delineation of Riparian Zones Conclusion

The main differences between the Copernicus product and this approach lie in the
data basis of the ORZ calculation (Table 1) and the restriction of the area of
interest to Germany. The focus here is on using of freely available data for federal

The main objective of this endeavour is to classify riparian forests in Germany in
subsequent years. Thus, we aimed to:
» Further develop the Copernicus workflow for the “Delineation of Riparian

Zones” authorities and existing data products:

= Produce a standardised nationwide dataset every three years from 2018 = Land Cover / Land Use (LC/LU) classification of the Riparian Zones
onwards = Remote sensing data: annual mean NDVI and NDWI

= Use open data or data that is freely available to German authorities = (Object geometries based on the same satellite data as NDVI and NDWI

= Update the data basis while maintaining the calculation methods
To adapt the workflow to other European countries, we recommend replacing the

Dataset Copernicus Ecosystem Accounting data from the German Digital Land Cover Model data with Corine Land Cover data
NDVI Landsat-8, IRS LISS III HR-VPP NDVI (Sentinel-2) and using Sen2Europe or a comparable mosaic to extract of object geometries.
NDWI Landsat-8,IRS LISSIII  |Sentinel-2 )
LC/LU Riparian Zones LC/LU German Digital Land Cover Model (BKG) We validatec.l our results us.ing the soil overview map (BUK200) from jche German
Object geometries [andsat-8 RS LSS I Sentinel2-DE (BKG) Federal Institute for Geosciences and Natural Resources (BGR), showing that the

ARZ method provides a high level of alignment with typical floodplain and riparian
soils. Compared to the delineations from the floodplain status report of the
German Federal Agency for Nature Conservation (BfN), the ARZ provides a more
comprehensive dataset for riparian zone mapping by including medium and
smaller tributaries and offering more time steps and detailed coverage.
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Wir geben Orientierung.

Table 1: Comparison of the data basis for calculating ORZ (Observable Riparian Zones)
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