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External databases containing geospatial datasets are an important component in
operational numerical weather prediction (NWP) and climate model setups. These
datasets provide information about orography, land use, soil and surface properties
as well as vegetation parameters and determining factors of the models radiation
scheme, such as aerosols.
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Data sources Project
Geospatial ~data  allow  numerical Center for Climate Systems Modeling,
simulation beyond the aquaplanet. They Max-Planck-Institut  fir Meteorologie, REALITY
are retrieved from  high-resolution and Deutscher Wetterdienst are jointly L
satellite information or land registers and developing a common code base of
are aggregated to the model's global or geospatial data processing software 4
limited-area grid. In a final processing (EXTPAR) for the COSMO and ICON
step all available data are cross-checked models. The main goals of the project
for consistency (e.g., to exclude are (i) to merge the development routes
4 : COSMO MODEL GRID BOX

vegetation on glaciers). The used data within a Git version-control system, and
sources and the applied tools vary (i) to perform continuous integration H LE
between different models — i.e. different strategies by using different compilers Bare forest
mapping of geospatial information and model grids.
(Onvlee et al, 2014).
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Orography Globe, GLOBE, GLOBE, ASTER, GMTED2010 Composit B p—
ASTER ASTER (TANDEM-X) "
Soil DSMW FAO, DSMW FAO, DSMW FAO, DSMW FAO, DSMW FAO
HWSD HWSD HWSD, (SoilGrids)  (HWSD)
Land use GlobCover , ECOCLIMAP  GlobCover, GLCC ECOCLIMAP GLCC
GLCC (ESACCI LC)
Lakes GLDB GLDB GLDB GLDB GLDB
Vegetation cycle  NASA/GSFC  NASA/GSFC  NASA/GSFC ECOCLIMAP MODIS
SEAWIFS SEAWIFS SEAWIFS

Aerosols NASA/GISS NASA/GISS = NASA/GISS GACP, NASA/GISS
GACP, GACP, AEROCOM GACP
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Workflow of geospatial data used for NWP and climate models from several data sources. Differences between
models exist in the used sources as well as the applied tools and' methods for aggregation, interpolation, and
consistency checks. For the COSMO and ICON model in NWP and climate mode, the COSMO software

K EXTPAR (Smiatek eth, 2008, Asensio et al., 2018) is used to generate the required geospatial data.

EXTPAR development DWD 10101 0000 0-0 h surface 0 FR_LUC Proportion
Since several years the development route of mean: 002 std: 008 min: 0.00 max 1.00 Rainfed croplands

EXTPAR diverged in its different variants
(COSMO-NWP, COSMO-CLM, ICON). There
are only limited resources to maintain and
develop EXTPAR for addressing the challenges
in increasing resolutions of satellite input data
sets and model grids as well as to add new: input
data into the processing workflow.
Given the major goals of the project-the unified
version of EXTPAR allows
® Consistent integration for new and high-
resolution.data sources and high-res model
grids«(modular concept, OpenMP added)
Usage of existing tools and libraries for.data
processing task (cdo,g/jhon, cdi-lib)
Community development approach — access
with git version control 7
Automatic build checks withiidifferent
compilers, models; domains, and resolutions
Consistent documentation
Possible joint development in the framework
of Coordination on Short-Range Numerical ) ” Y Generation of ICON grid-box tile from land-use fractions
'“Weather Prediction Programme (C-SRNWP) - _ provided by geospatial data software EXTPAR.

EXTPAR workflow
Tomuew Mg o Soungs The source code of EXTPAR is hosted
— . = at GitHub, which provides access control
and collaboration features. Bug
tracking, feature requests, task
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Example for a documented EXTPAR issue with request on check of the
significant and sharp decrease of the lake fraction parameter above 60/deg N
in North America as seen in the global grid of ICON-NWP at 13 km resolution
(ROBBO7G).
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