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Setting the Scene (1/3) - ECMWF Announcement in October 2024

Summary

Quality control by the ECMWF Reanalysis team flagged an issue with snow data for an area in the Alps from July
2024 that was not consistent with the weather pattern for the region. Subsequent investigation revealed the cause of the
problem, enabling the Reanalysis team to correct the data before the final ERA5 release was made available.

As a result, for the months July, August, September and October 2024, the final ERA5 product is (and will be) different
from ERAST (the preliminary version of ERA5 made available about 5 days after real time). The differences are mostly limited to
the Alps and mainly to surface parameters (in particular snow depth and 2m temperature and 2m dewpoint temperature).
However, all the resulting reanalysis fields do differ slightly over the whole globe but these differences should be within their
range of uncertainty (which is estimated by the ensemble spread and which can be large for some parameters). On the Climate
Data Store (CDS), the initial (ERAST) fields have been/will be overwritten, i.e., for these months, access to the original CDS
ERAST product will not be possible after it has been overwritten.
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Setting the Scene (2/3) - ECMWF Analysis Plots
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Setting the Scene (3/3) — Our actions on this

Inform users and stakeholders

Replace all ERAST samples within the windPRO datasets (when available)
2 This issue influences July, August, September & October ERAS5T (preliminary) data
| ERAS (final) data will be available with a latency of 3 months,
i.e. final data is available in 4 batches at months of November 2024 to February 2025

Re-do our mesoscale pre-run datasets (when final data is available)

Repeat above x 4
(November, December, January, February)

Quantify the (small) differences seen from the use-case of renewables

(smells like something we have seen before) ©
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Questionnaire (1/2) - four short questions

https://forms.office.com/e/43yZSS8FaC

1. Will Alpine Snow Depth Updates in ERA5/ERAST Influence Higher
Winds Across Europe and Beyond? ..... (Yes/No)

2. My ERA5/ERAST use-case (or analysis) relies on the accuracy
of..... (some options)

3. Will the ERA5/ERAST Snow Depth Issue impact wind speeds in
mesoscale derived datasets? .... (some options)

4. Any other comments or inputs?
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Re-visit previous ERA5/ERAST Event from December 2021 (1/5)

From: Copernicus Support (Legacy) <copernicus-support@ecmwf.int>

sent: Wednesday, 1 December 2021 12.07

To: eraS-users@lists.ecmwf.int

Subject: IMPORTANT: Final validated ERAS product to differ from ERAST for Sep-Dec 2021

Dear ERAS user,

We are writing to you because you may have downloaded preliminary data (ERAST) from September 2021
onwards which, following continuous monitoring by the ECMWF Reanalysis team was identified as needing
correction due to the assimilation of anomalous snow depth observations over Central Asia.

As a result of this, for September, October, November and at least part of December 2021, the final ERAS
product will differ from ERAST. Although the affected area of ERAST is limited to a few relatively small areas
and affects mainly surface parameters such as snow depth, soil moisture and to a lesser extent 2-metre
temperature and humidity, the results of the final, corrected, release (where the anomalous station
observations were now withdrawn) will vary slightly everywhere around the globe for most parameters. C-
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Re-visit previous ERA5/ERAST Event from December 2021 (2/5)

Difference in pct for ERA5 vs ERAST monthly average wind speed (October 2021)
B Less than -1%

[ Between -1% and 1%

I Larger than 1%
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Re-visit previous ERA5/ERAST Event from December 2021 (3/5)

Max. abs. difference in instantaneous
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ﬁctober 2021)
0.0 m/s

| 5.0 m/s

| 7.5m/s
[ 1 10.0m/s
I 12.5m/s

EMD

International

Will Alpine Snow Depth Updates in ERA5/ERAST Influence Higher Winds Across Europe and Beyond?



References [1]
Figures: EMD [2]

EEER
Re-visit previous ERA5/ERAST Event from December 2021 (4/5)

100m wind speed fields

at different time-stamps time = 2021-09-29T20:00:00
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Analysis: 2024 Jul-Oct Wind Speed and Solar Radiation Differences
from the ERAS5T-ERAS Alps-Region Snow Depth Issue (1/9)

H H « 3 domains with structured or random time-series samples
AI‘Ia|YSIS overview  Global (1000 node locations, up to 300km from land)
« Alps (765 node locations)
« Europe (1000 node locations)
« 2 (3) datasets
- EMD-WRF Europe+ mesoscale data
« ERAS5 on native (gaussian) grid
« ERA5/ERAST on interpolated (rectangular grid)
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Analysis: 2024 Jul-Oct Wind Speed and Solar Radiation Differences
from the ERAST-ERAS Alps-Region Snow Depth Issue (2/9)
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Analysis: 2024 Jul-Oct Wind Speed and Solar Radiation Differences
from the ERAS5T-ERAS Alps-Region Snow Depth Issue (3/9)

Climate Parameter

Metric

Mean StDev

Alps Region

765 samples

Mean StDev

Globe
1000 random samples

Max

Wind Speed @ 100m | Average Bias - Monthly m/s | 0.00 0.03 | -0.11 | 0.14 | 0.00 0.04 | -0.28 | 0.28
Absolute Maximal Difference m/s 2.70 1.07 0.93 7.62 | 2.69 0.05 0.50 | 13.3
Correlation Instantaneous Winds - 0.93 0.04 0.77 0.99 | 0.97 0.05 0.50 | 0.99
Wind Speed @ 10m Average Bias — Monthly m/s 0.00 0.03 -0.15 | 0.17 | 0.00 0.03 | -0.23 | 0.18
Absolute Maximal Difference m/s 1.78 0.86 0.68 7.17 | 1.96 1.27 0.24 | 11.1
Correlation Instantaneous Winds - 0.92 0.05 0.64 0.99 | 0.96 0.05 0.52 | 0.99
Temperature @ 2m Average Bias - Monthly °C -0.1 0.4 -4.0 0.6 0.0 0.05 -0.4 | 0.43
Absolute Maximal Difference °C 2.5 1.5 0.5 12.1 1.9 1.1 0.2 6.5
Correlation Instantaneous Samples - 0.99 0.02 0.81 1.00 | 0.97 0.05 0.63 | 0.99
Solar Radiation Average Bias — Monthly W/m2| 0.5 3.0 -6.8 18.1 0.0 2.1 -10.0 | 9.9
Absolute Maximal Difference W/m?| 264 75 104 524 221 121 1 633
Correlation Instantaneous Samples - 0.99 0.00 0.97 1.00 | 0.99 0.01 0.91 | 1.00
Sample statistics for 4 different climate variables for ERA5/ERAS5T- Alps Region and the Globe (July 2024)
=
EM

International

Will Alpine Snow Depth Updates in ERA5/ERAST Influence Higher Winds Across Europe and Beyond?



Analysis: 2024 Jul-Oct Wind Speed and Solar Radiation Differences
from the ERAS5T-ERAS Alps-Region Snow Depth Issue (4/9)

Climate Parameter

Metric

Unit

Mean StDev

Alps Region

765 samples

Max

European Domain

1000 random samples

Mean StDev

Max

Wind Speed @ 100m Average Bias - Monthly m/s 0.00 0.08 -0.62 | 0.40 0.00 0.06 -0.26 | 0.26
Absolute Maximal Difference m/s 8.45 2.17 4.11 22.1 6.93 2.74 0.81 17.8
Correlation Instantaneous Winds - 0.82 0.08 0.44 0.98 0.91 0.07 0.53 | 1.00
Wind Speed @ 10m Average Bias - Monthly m/s 0.01 0.10 -0.38 1.49 0.00 0.05 -0.19 | 0.27
Absolute Maximal Difference m/s 6.31 1.77 3.17 | 17.51| 5.63 1.99 0.52 | 16.1
Correlation Instantaneous Winds - 0.77 0.10 0.32 0.96 0.89 0.07 0.58 | 1.00
Temperature @ 2m Average Bias - Monthly °C -0.1 0.3 -3.1 0.2 0.0 0.05 -0.3 0.2
Absolute Maximal Difference °C 5.3 1.8 1.0 12.3 3.9 2.6 0.2 14.7
Correlation Instantaneous Samples - 0.98 0.04 0.36 1.00 0.98 0.01 0.91 1.00
Solar Radiation Average Bias - Monthly W/m? 0.5 6.1 -17.2 | 48.2 0.0 4.2 -22.9 | 13.6
Absolute Maximal Difference W/m?| 820 81 476 995 650 167 2 981
Correlation Instantaneous Samples - 0.94 0.03 0.81 0.99 0.95 0.03 0.84 | 1.00
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Analysis: 2024 Jul-Oct Wind Speed and Solar Radiation Differences
from the ERAS5T-ERAS Alps-Region Snow Depth Issue (7/9)

EMD-WRF Europe+: Map shows absolute difference in percent (%) on monthly average wind speed (July 2024)

Legend(%)
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Analysis: 2024 Jul-Oct Wind Speed and Solar Radiation Differences
from the ERAST-ERAS Alps-Region Snow Depth Issue (8/9)

Absolute Relative Monthly Wind Speed Difference in Pct
Months July and August 2024 (as separate samples)

100m winds: ERAS5/ERAST Difference
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Analysis: 2024 Jul-Oct Wind Speed and Solar Radiation Differences
from the ERAS5T-ERAS Alps-Region Snow Depth Issue (9/9)

ERAST vs. ERAS for August 2024 (EMD-WRF Europe+ Mesoscale Data)

Bias in Monthly Average Wind Speed at Different Heights a.g.l. Bias in Monthly Average Wind Speed at Different Heights a.g.l.
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Summary of findings

Monthly Averaged Wind Speeds

« These differences are below 0.10m/s-0.15m/s for most of the domain, except for the Alps region in a
range of 100km-200km from the area with the erroneous snow depths .

« The difference is slightly less for raw ERA5/ERAST and slightly more for EMD-WRF EUR+ mesoscale data

 The largest relative deviations are in the tropics where wind speeds are small.

« Individual locations may exhibit ‘outlier’ behaviour — especially in the affected Alps region where individual
locations may have 0.5m/s to 2.0m/s difference in monthly average wind speed

Individual Time Step Wind Speeds

« ERA5/ERAST: Differences between the model runs exceed 10 m/s.

« EMD-WRF Europe+: The difference is about double of that from the raw data, with
largest differences in the alps region.

« These differences are caused by a slight shift in the position of the fronts together
with small differences in magnitude (from the inner-workings of the reanalysis model).
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Conclusions

Consider your use-case and site-location.
(Take action - if required)

ECMWF note is correct, mainly surface parameters are affected.
Differences get bigger the closer you are to the erroneous data area.

Keep data consistency - update your data when ERAS5 final data becomes available.
(help your future you)
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Questionnaire (2/2) - Results A — 22 responses

1. Will Alpine Snow Depth Updates in ERAS/ERAST Influence Higher Winds Across Europe and Beyond? Ware details

Questionnaire - Vindkraftnet 2024-11-20

Questions related to presentation "Will Alpine Snow Depth Updates in ERAS/ERAST Influence Higher Winds Across Europe and Beyond?", This survey is anonymous.

32%

1. Will Alpine Snow Depth Updates in ERAS/ERAST Influence Higher Winds Across Europe and Beyond?
O ves ® Yes 10

O Mo

45%
& No 5

O Maybe
® Maybe 7
2. My ERAS/ERAST use-case (or analysis) relies on the accuracy of:

[[] indwidual nodes and indridual data-samples time-stamps (e.g. extremes at a specific location)
[[] individual nodes and temporally averaged data (e.g. monthly averaged wind-speeds at a specific location) 23%

[[] Data fields over larger areas at a specific time-stamp (e.g. gradients in winds, front passings)

[[] Data fields over larger areas at as averaged data (e.g. statistical wind atlas data)

3. Will the ERAS/ERAST Snow Depth Issue impact wind speeds in mesoscale derived datasets? 2. My ERAS/ERAST use-case (or analysis) relies on the accuracy of: Mare details

[C] Yes - but the errors become larger when comparing to raw ERAS/ERAST data

[[] Yes - the errors become smaller when comparing to raw ERAS/ERAST data

[T] es - but it oes not matter, as data-users are very weil ware of the uncertaintiesrelated to both reanalysis and mesoscale modeliing Individual nades and individual data-samples time- - 938 l 262
stamps (e.g. extremes at a specific location)
Individual nodes and temporally averaged data (e.g. 9

menthly averaged wind-speeds at a specific...

Data fields over larger areas at a specific time-stamp 10

(e.g. gradients in winds, front passings)

Data fields cver larger areas at as averaged data (e.g. P

statistical wind atlas’ data)

Other 1 26% 24%

[[] No - this is such a small effect. that it just dissappars

0 G

4. Any other comments or inputs?

Enter your answer

¢ @& & & @
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Questionnaire (2/2) - Results B — 22 responses

3. Will the ERAS/ERAST Snow Depth Issue impact wind speeds in mesoscale derived datasets? Wore details

Yes - but the errors become larger when comparing 5 22% 22%
to raw ERAS/ERAST data

Yes - the errors become smaller when comparing to 7

raw ERAS/ERAST data

Questionnaire - Vindkraftnet 2024-11-20

Questions related to presentation “Will Alpine Snow Depth Updates in

ST Influence Higher Winds Across Europe and Beyond?”. This survey is anonymous

* & & o @

1. Will Alpine Snow Depth Updates in ERAS/ERAST Influence Higher Winds Across Europe and Beyond? ‘I"ES _ but it dOES not matter. as data—users are VEI’_\,"
. o ]
O ves well aware of the uncertainties related to both...
D Mo No - this is such a small effect, that it just dissappars 5
26%
) Maybe
Other 0 30%

2. My ERAS/ERAST use-case (or analysis) relies on the accuracy of:
[[J indwidual nodes and indrvidual data-samples time-stamps (e.g. extremes at a specific location)
[[] individual nodes and temporally averaged data (e.g. monthly averaged wind-speeds at a specific location)

[[] Data fietds over larger areas at a specific time-stamp (e.g. gradients in winds. front passings)

(] Dsta felds over larger aress at as aversged data (e.g- statstical wind atlas’ data) 4. Any other comments or inputs? Mare details

’I Latest Responses

3. Will the ERAS/ERAST Snow Depth Issue impact wind speeds in mesoscale derived datasets? " -
Chaos

[ Yes - but the errors become targer when comparing to raw ERAS/ERAST data Responses
[[] Yes - the errors become smaller when comparing to raw ERAS/ERAST data
[[] Yes - but it does not matter, as data-users are very well sware of the uncertainties related to both reanalysis and mesoscale modelliing

[] No- thisis such a small efect that it just dissappars

1 respondents (100%) answered Chaos for this question.

— h a o S
Enter yo ‘
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Analysis: 2024 Jul-Oct Wind Speed and Solar Radiation Differences
from the ERAS5T-ERAS Alps-Region Snhow Depth Issue

Absolute Monthly Wind Speed Difference in m/s
Months July and August 2024 (as separate samples)

100m winds: ERAS/ERAST Difference

[« @ ERAS(T) (Global Domain)
0.6 - - | ' EMD-WRF EUR+ (EU+ Domain)
® EMD-WRF EUR+ (Alps-Region)
® ERAS5(T) (Alps)
0.5 1
0.4 -
w
£ 03
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0.1 - . ® & , '
10! 102 103 104
Distance is minimum to: Distance (km) EMD
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Re-visit previous ERA5/ERAST Event from December 2021
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Difference in m/s for ERAS5 vs ERAST monthly average wind speed (October 2021)
Less than -0.10 m/s
Between -0.10 m/s and -0.05 m/s
Between -0.05 m/s and 0.05 m/s
Between 0.05 m/s and 0.10 m/s
Larger than 0.10 m/s
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What source data are available for reanalysis?

Observations assimilated in MERRAZ2 (top) and
MERRA (bottom) datasets for the

period 01.1980 until 12.2014.

Units are millions per 6 hours.

From Bosilovich et al. [4].
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