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What is EURADCLIM?

e
= Aformer project (Apr 2019 — Dec 2022) of Y
2D
KNMI's Multiannual Strategic Research Program J\j
(MSO). :
= Climatological gauge-adjusted radar precipitation sy
dataset of 1-h & 24-h accumulations (every clock- mg'
hour), covering Europe at a 2 km grid from 2013- é“‘/é 1.
20202025 (v1v4) A
= EURADCLIM website > . - &
= https://doi.org/10.5194/essd-15-1441-2023 (V1 ;i;;ﬁ\“““f\-\x_;vf;_ L OGTE
. ‘o . é ;.f - 56 o
scientific article) L{ib B i 5 Qgsi'N
= Current work on EURADCLIM is funded through 201305301500 ¢ Qd "‘?C“T 0.1

the Copernicus contract C3S2_311_bis.
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Why EURADCLIM?
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EURADCLIM V4 E-OBS rain gauge data
= a0k o 500k | A1300~

700
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W
S
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Fills a gap: E-OBS provides daily & EURADCLIM provides hourly climatological pan-European precipitation accumulations (and
daily measurement interval of rain gauge data in E-OBS varies across Europe).

Covering Europe with a much higher spatial resolution (2 km), instead of interpolating values from rain gauges that miss most of
the precipitation.
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Radar and rain gauge datasets

SN

= EUMETNET OPERA radar archive of 15-min
instantaneous surface rain rates @4 km?.

= European Climate Assessment & Dataset
(ECA&D) daily rain gauge accumulations from
potentially ~9600 stations
(https://www.ecad.eu).
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https://www.ecad.eu/

MSG satellite
cloud type mask

PROGRAMME OF . /-f&\ Cimate P . EC MWF 2013-2021

THE EUROPEAN UNION Opel’nICUS Change Service A\ 4 CM SAF CLAAS2 OPERA 15-min instantaneous ECA&D daily rain

] Furopefs yes on Earth ] (MSGv2012) surface rain rate radar composites gauge accumulations
As of 2022: l N
NWC SAF \
(MSGv2018) Apply statistical processing to remove ‘-\
‘.\ non-meteorological echoes \

B v radlib \‘\x
E U RAD c L I M p ro cess I “ g \\\L‘ Apply satellite cloud type mask to remove ""‘.\

non-meteorological echoes

a——t ‘
; =.‘
‘ Set rain rates > 150 mm h~' to 0 mm h~! |
|
|

Y

u Add ition al rem Oval Of non -meteo rOIOgicaI Accumulate to 1-h radar precipitation ‘

composites every clock-hour |

echoes (2 statistical methods from open-source I ,«"
library wradlib & satellite cloud type mask).

Accumulate to annual radar
precipitation composites

: /"j
CO m bl n e th e beSt Of 2 World S' ‘ Compute static clitter map per year ‘ w "f

l radlib

u O P E RA ra dar data : h i g h Spati Otem pO ral Apply static clutter map to 1-h radar precipitation ///
composites and fill with interpolated values
/

resolution, less accurate. i

. . . Accumulate to 24-h radar
= ECA&D rain gauge data: accurate, but limited e /
coverage and highly varying network density. . e

Convert daily ECA&D gauge data
to 1-h data using 1-h and 24-h

[ | O n ave rage 52 O rada r’_ga uge pa”‘s for’ mer’gl ng . radar precipitation composites

(disaggregation)

'

Merge 1-h radar precipitation
composites with 1-h rain gauge data
via local mean-field bias & spatial

/
/

adjustment
p—
¥
(Cap 1-h radar precipitation ]
composites at 300 mm
- p—
e

EURADCLIM: Gauge- EURADCLIM: Gauge-

adjusted 1-h radar > adjusted 24-h radar
N eW a S Of precipitation composites precipitation composites
every clock-hour every clock-hour 5
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EURADCLIM datasets V3 & V4
gURADCLIM V4

Changes w.rt. V1 & V2: P

[

-500 km o

= 15-min rain rates > 150 mm/h are set to ) 240 —
0 mm/h. Yoy =

= More local weighting is applied in the merging of 200 E
radar and rain gauge data (second adjustment step ~
uses rain gauges < 25 km instead of 33 — 95 km 160 f,
depending on DQOY). %

= The 1-h EURADCLIM accumulations are capped at 120 =
300 mm. o,

¥

= Much better rain gauge coverage for Spain (V3 & g
V4) and for Iceland (V4). 30 [

= Rain gauge data Bulgaria added (V4). 2'
= Years 2021 - 2025 added (2023 w.r.t. V2; 2024 & 40 00
2025 w.r.t. V3). <

1




PROGRAMME OF

) . imate e
THE EUROPEAN UNION Q)pfernlcgsh /‘/@\ Change Servics  MPLEMENTEDSY _w EC MWF
- urope’s eyes on Eart -

Clutter removal
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Many non-meteorological echoes in OPERA radar data (overestimation), which are often removed or
suppressed for EURADCLIM. 7




Daily precip depth radar (mm)
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Dependent verification

EURADCLIM V1 vs V3 vs V4 - evaluation (daily)
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EURADCLIM V3
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Except for relative bias, improvement w.r.t. V1.
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EURADCLIM V4
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EURADCLIM V1 vs V4 - evaluation (1 h)
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2013-2020 (v4, 300 mm cap; V1), LOOS
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—— EURADCLIM V4
—— EURADCLIM V1
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(a) Gauge threshold 1-h accumulation (mm)

—— EURADCLIM V4
—— EURADCLIM V1
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(c) Gauge threshold 1-h accumulation (mm)

= Generally, small improvements w.r.t. V1.

Pearson correlation coef.

Number of radar-gauge pairs
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(b) Gauge threshold 1-h accumulation (mm)
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(d) Gauge threshold 1-h accumulation (mm)

LOOS: leave-one-out-statistics (independent verification).
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Performance OPERA

A 1.0
201 3'2025 —— OPERA W —— _OPERA
. o . 10 EURADCLIM § 0.8 EURADCLIM
= OPERACclearly improves in time S \ c
- 1 o
for relative bias (ind. verification), § o 806
but many fluctuations in metrics, > 20 S 0.4
: © —20 g
probably related to outliers. 2 3
-30 s 0.2
= Performance of EURADCLIM T S ERON EE e N SR
. 2014 2016 2018 2020 2022 2024 ' 2014 2016 2018 2020 2022 2024
relatlvely stable over the years (a) Year (gauge = 0 mm) (b) Year (gauge = 0 mm)
(but dep. verification). OPERA & EURADCLIM vs daily gauges (2013 - 2025)
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(a) Year (gauge > 20 mm) (b) Year (gauge > 20 mm)
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Summary EURADCLIM EURADCLIM V4
A" 500 km g o

= 0.300
= Allows for pan-European precipitation | > j : —
climatology. 0.250 =
= |s not expected to outperform - . g
national climatological radar datasets, but = o,
these are often not available or do not exist. 0.200 'z
= V3 publicly available at KNMI’s Data e
Platform: https://doi.org/10.21944/1rxx- 0.150 g,
ev62 & https://doi.org/10.21944/hk1t-8pQ7 - » -
(ODIM-HDF5 format). ~110.100 ‘_-4
f o~ 1110.050 @

2 = 0.005

11


https://doi.org/10.21944/1rxx-ev62
https://doi.org/10.21944/1rxx-ev62
https://doi.org/10.21944/1rxx-ev62
https://doi.org/10.21944/hk1t-8p07
https://doi.org/10.21944/hk1t-8p07
https://doi.org/10.21944/hk1t-8p07
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Summary EURADCLIM EURADCLIM V4
A 500 km . QF

= Still quite some overestimation for some areas
due to non-meteorological echoes. |

= And underestimation in some areas due to beam
blockage.

= The most severe outliers have been removed or
substantially reduced as of V3.
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Outiook EURADCLIM

EURADCLIM V4
= 2026 & 2027: EURADCLIM will be put
and documented at Copernicus Climate 325 .
Data Store. V3: ~Sep — Oct 2026. Newer iy =
versions will only become available in B s 1 275 &
CDS. V4: ~ Oct — Nov 2026. , =
= For now: PDF file with comparison of o 2255
data sources, processing and evaluation %
results for EURADCLIM versions 1, 2 & o
3. 175 g
= Data format will become netCDF4 CF-1.8 195 9
(but with same coordinates & projection). a
= Jupyter notebook will become available. 75 -
= One update per year, rerunning radar- : & A , §
gauge merging with newest ECA&D data : RCL == L
over whole period + extension of End: 30 Oct 2024 0 UTC 25

EURADCLIM with 1 year.


https://cds.climate.copernicus.eu/
https://cds.climate.copernicus.eu/
https://gitlab.com/KNMI-OSS/radar/datasets/-/blob/main/euradclim/EURADCLIM_v1__v2__v3.pdf?ref_type=heads
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