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Includes integration of existing and newly developed climate, exposure and

Demonstration of a workflow to facilitate identification and searching of Copernicus
datasets (including climate change services, emergency management services and
land monitoring services) with other EU-supported datasets (e.g., ERA5, EMO-1
meteorological observations, Eurostat), providing a query service for these resources
in machine-readable form.

vulnerability datasets, such as Bias-adjustment and Statistical Downscaling (BASD),
Historical Analysis of Nature Hazards in Europe (HANZE). Dataset was prepared to
assess the impact of sequential spring-summer heat events on yields of selected
crops at a regional scale across the country, which will be used for a statistical model
that isolates the interactive effects of sequential heat and drought anomalies on the

observed different crops.

DOWNLOADING
DATA

ERAS, ERA5-LAND
DATA PROCESSING

EMO-1
DATA PROCESSING

ERA-5 and ERA-5 Land
data in GRIB format from

the Copernicus API from
1950-2023.

CDS DATA

ul0, v10, dewpoint_temp., t2m, ssrd, tp

To access the API, the python package
“cdsapi” was installed to obtain the API
key to download the data using Python.

BASD WITH
ISIMIPBASD
v3.0.2

Bias adjustment and statistical
downscaling of ERA5-Land data
based on EMO-1 data.

The bash script from Stefan Lange
(https://zenodo.org/records/7151476)

The script is time-consuming, and may I
take several days to complete process. 1
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CONVERT BASD
ERAS5-LAND
TO EMO-1 FORMAT

The script converts
BASD-processed climate data
back to EMO-1 format.

It uses formulas to convert variables to
EMO-1 format, such as (sfcWind) to (ws).
Covering 1950-2023.
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EMO-1 offers grids with a spatial
resolution approximately 1.5 km,
covering the period from

1990 to 2022.

Conversion of monthly
GRIB files into daily
NetCDF files.

Calculation of daily aggregates of climate
variables: temperature, precipitation, solar
radiation, wind speed and humidity (hurs)

The data includes daily totals for
precipitation, minimum and maximum
temperatures, wind speed, solar radiation,
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based on temperature and precipitation. and water vapor pressure.
PROCESSING PROCESSING “«
OF MERGED 7 OF MERGED 6
EMO-1 FOR BASD EMO-1 DATA

The script will convert the
dimensions of EMO-1 data to
format ready for bias
adjustment and downscaling.

The bash script for scaling
EMO0-1 data to ERA5-Land
resolution.

The procedure generates a grid from
ERA5-Land, re-maps EMO-1 data, and
aggregates at ERA5-Land resolution.

Repeating the bias adjustment
processing procedure
asin step b5 for EMO-1data.

FINAL
POST-PROCESSING :\-4::;2:
OF ERAS5-LAND DATA

The LISVAP model calculates
potential reference
evapotranspiration (ETO).

NetCDF compression and
formatting, time unit
transformation and file cleaning.

The script adjusts time shifts and units
for consistency, processes ERAS data to
match the BASD grid, and converts
relative humidity into partial pressure.

Script is implemented in Python and
uses PCRaster framework
(https://ec-jrc.github.io/lisflood-lisvap/
2_LISVAP_evaporation)

The script generates new variables: tasrangé

(normalised temperature between the daily
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DATA
MERGING

A bash script is used to
consolidate climate data from
different sources and time
periods.

The script creates three merged files: two for

- ) the ERA5-Land data (covering 1950-1989
and 1990-2022) and one for the EMO-1 data I- ~
T (covering 1990-2022). >
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PROCESSING !
OF MERGED 5 «-
ERA5-LAND FOR BASD

The bash script reorders the
dimensions of the NetCDF file to

(lon, lat, time) from (time, lat, lon).
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(temperature difference) and tasskew

minimum and maximum)
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| CROP DATA
IN TONNES FOR THE PROVINCE

CROPYIELD
MODELS

Models based on machine learning
and neural networks that attribute
crop losses to weather conditions.

The use of predictive 'What if' scenarios
to estimate yield changes at a provincial
scale.

Workflow implementation in Use Cases in COMPASS project.

INTEGRATION LAYER

Bias Adjustment

& Downscaling Counterfactual

Hazard
modelling

Extra-tropical storm tSEVA, no-climate-change

Delft3D

ERAS, ERA5-Land

UC1

(France)

Winter storms, heatwaves,
droughts (United Kingdom)

Tropical cyclones
(Mozambique)

UC2 HadGEM3-A, HadUK-Grid

ucs ERAS, ERA5-Land, IBTrACS

Tropical cyclones
(Honduras)

ERAS, IBTrACS, GloFAS,
UNOSAT

UcC4

Heatwaves and droughts

o GOLENT)

ERAS, ERA5-Land, EMO-1

EXxposure

HANZE dynamic

UC1 vulnerability model

UC2
Depth-damage

ucs3 P )

curves

UuC4

UCS Sensitivity of crops to
drought/heat
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Fatalities, population
affected, asset damage

HadGEM-3 simulations

Flood mapping
(hydrodynamic modeling)

Bias adjustment

HadGEM3-A simulations
and ensemble

Hydrodynamic modelling
Delft3DFM, wflow, SFINCS

Hydrodynamic modelling
wFlow, SFINCS

Storyline approach

Storyline approach

ATTRICI, (factual vs.

LISVAP
counterfactual) >
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Aggregated insurance

claims, reported fatalities Probabilistic

impact Probabilistic

Observed flood extens
and reported damages

Observed flood extents and
population dispacement

Flood damage Storyline

Storyline

Crop yield
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