REQUEST FOR A SPECIAL PROJECT 2023-2025

(project extension request—addition items in red)

MEMBER STATE: Ireland
Principal Investigator?: Geoffrey Bessardon
Affiliation: Met Eireann
Address: 65/67 Glasnevin Hill
Dublin 9
D09 Y921
Ireland

Other researchers: )
Emily Gleeson

Project Title: Evaluation, Tuning and Optimisation of physiography and Surface
Physics Parametrizations in HARMONIE-AROME for NWP forecasting
for Ireland

If this is a continuation of an existing project,
please state the computer project account
assigned previously. SPIEBESS

Starting year:
(A project can have a duration of up to 3 years, agreed at the 2023
beginning of the project.)

Would you accept support for 1 year only, if

YES X | NO
necessary?
Computer resources required for 2023-2025:
(To makechangesto an existing project please submit anamended 2023 2024 2025
version of the original form.)
High Performance Computing Facility (SBU) 35M
! The Principal Investigator will act as contact personforthis Special Project and, in particular, will be asked to

register the project, provide annual progress reports of the project’s activities, etc.

2These figures referto data archived in ECFSand MARS. If e.g. you archive x GB in yearoneandy GB in year
two and don’t delete anything youneedto request x +y GB for the second projectyear etc.

This form is available at:
http://www.ecmwf.int/en/computing/access-computing-facilities/forms
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(use
(GB) national
allocation)

Accumulated data storage (total archive
volume)?

Continue overleaf

Principal Investigator:  Geoffrey Bessardon

Project Title: Evaluation, Tuning and Optimisation of physiography and Surface
Physics Parametrizations in HARMONIE-AROME for NWP
forecasting for Ireland

Extended abstract

The completed formshould be submitted/uploaded at https://www.ecmwf.int/en/research/special-projects/special -project-
application/special-project-request-submission.

All Special Project requests should providean abstract/projectdescription including a scientificplan, a justification of the
computer resources requested and the technical characteristics of the codeto be used.

Following submission bythe relevant Member State the Special Project requests will be published on the ECMWF website
and evaluated by ECMWEF as well as the Scientific Advisory Committee. The evaluation of the requests is based on the
following criteria: Relevance to ECMWF'’s objectives, scientific and technical quality, and justification of the resources
requested. Previous Special Project reports and the use of ECMWF software and data infrastructure will also be
consideredin theevaluation process.

Requests asking for 3,000,000 SBUs or more should be more detailed (3-5 pages). Large requests asking for 10,000,000
SBUs or more might receive a detailed reviewby members of the Scientific Advisory Committee.

1. Background

The shared ALADIN-HIRLAM numerical weather prediction system is used for operational weather forecastingby 26
national meteorological services in Europe and North Africa which form the consortium ACCORD (A Consortium for
COnvection-scale modelling Research and Development). The Irish Meteorological Service, Met Eireann, is one of the
26 membersand has been usingthe HARMONIE-AROME canonical configuration of this system since 2011. We
currently use cycle 43 operationally with a set-up usinga 1000x 900 horizontal grid on a Lambert Conformal projection
with 2.5 km spacingat the centre and 65 vertical levels. The lowest levelisat 12 m with a nominal model top at 10 hPa
and anintegrationtime step of 60s. ALADIN non-hydrostatic dynamics (Benard et al. 2010), non-hydrostatic mesoscale
(MesoNH) physics (Lafore et al. 1998) and the SURFEX (Surface Externalisee) externalised surface scheme (Masson et
al.2013)are used.

This project focuses ontestingall surface related physics modules in order to improve weather forecastover Ireland.

HARMONIE-AROME cycle 43, uses the latest version of ECOCLIMAP (Masson et al. 2003) land cover map,
ECOCLIMAP-SG (CNRM (n.d.)). First evaluations of ECOCLIMAP-SG over Ireland showed an underestimation of
sparse urbanareas andan overestimationof grassland area as illustrated in figure 1, leadingto the use of the FAKETREE
option in cycle 43 which artificially adds 10% trees to grassland and cropareas in the land-cover map. This has also
motivated work towards the creation of a land-cover map for Ireland (Walshetal. 2021). ECOCLIMAP-SG, in contrast
to previous versions, uses pure rather than mixed vegetation classes, external tree heights, albedos and leafarea index

This form is available at:
http://www.ecmwf.int/en/computing/access-computing-facilities/forms
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(LAl)datainputs (CNRM (n.d.)). The implementation ofthis new land cover map in HARMONIE-AROME
consequently requires modifications of add-ons datasets and surface physics parametrizations that needs to be tested.
This project will be of benefit to other countries asthe method usedin (Walsh etal. 2021) canbe potentially used for the
whole HARMONIE-AROMEdomain andalso for the new operational consortium United Weather Centres West (UWC -
West), of which Ireland isa member. Currently LAl andalbedo data are notavailable northof 80N using the Copernicus
dataasrecommendedat Météo France. Climatological LAl andalbedo data are currently being produced northof 80N
usingMODIS data asitis part of the UWC-Westdomain. As MODI S data are covering the full UWC-West domain a
comparisonis required to find the best combination between a merge between Copernicus and MODIS data north of SON
or a pure usage of MODIS data.
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Figure 1 Example of ECOCLIMAP-SG limitation around the village of Ballyhaise (County Cavan) with the Google Earth overview of
the area (a), the ECOCLIMAP-SG representation of the area (b), a zoom over the Ballyhaise village (c)

2. SBUjustification for the various Experiments

This form is available at:
http://www.ecmwf. int/en/computing/access-computing-facilities/forms

Jun 2021 Page 30f5



The operational domain for Ireland covers anarea of 1000 x 900 points (figure 2, orange domain) with a horizontal grid
spacingof 2.5 kmand 65 vertical levels. Our previous operational domain (figure 2, red domain) coveredanarea of 500
x 540 grid points.

The requested resource of 35M SBUs will be spentas follows:

e Thenewland covermap producedin (Walsh etal. 2021) is of superior resolution (10-m) compared to
ECOCLIMAP-SG (300-m). Tests using SURFEX in offline mode will be carried toevaluate the benefit of
processingthe (Walsh et al. 2021) map downsampled atdifferentresolutions and the associated full set of
surfaceoptions. This map, along with changes to the corresponding physiography datasets for LAI, albedoetc,
will be tested across all seasons over Ireland. With a focus on comparing MODIS LAl andalbedocompared to
Copernicus over Ireland.

e Thereis a positive bias in dew point temperatures in HARMONIE-AROME over Irelandin Springand Summer
asa result of excessive evaporation, which leads to negative temperature biases and positive biases in humidity.
Thiswill be thoroughly investigated using various tunings suchas minimal stomatal resistance. Comparisons to
flux dataset (sensible and latent heat) will enable usto evaluate theimpact of any tunings more thoroughly.

e Thisevaporationissue also exasperates issues with fogin HARMONIE-AROME - the special project will be
used to test newsurface options in relation tofog case studies. There are also someissues with wind speed
overestimationand urban minimum temperatures whichare thought to be related to issues with the surface
modeland resolution of the underlying physiography. The remainder of the SBUs will therefore beused fora
suite of sensitivity experiments that willhelp and lead to thetuning of various surface parametrizations. Many of
the tunings are currently only valid for specific climates.

e Bothcycle 43 and 46 will be used forthe above testing.
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Figure 2 lrish operational domain in orange, old operational domain in red

3. Benefitsof the project

This form is available at:
http://www.ecmwf.int/en/computing/access-computing-facilities/forms
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Surface modelling is seen as a high priority in the HIRLAM community, and this work will evaluate the benefits of an
improved physiography for operational forecasting. This will benefit the whole HIRLAM community as the method to
produce the map for Ireland can be extended to other countries. The second part of the project will focus on correcting
errorsidentified operationally in cycle 43. This work will also be of benefit to the development of the HARMONIE climate
model, HCLIMandwill feed into general improvements in cycle 46.
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