Towards a Definitive High-
Resolution Climate Dataset for
Ireland — Promoting Climate

Research in Ireland

MET

Jason Flanagan M 14 W

Paul Nolan



-
3

Project Background * CPd. .

Two-Year EPA-funded project

Main Obijective: utilise NWP datasets to produce long-term gridded and
time-series datasets (1981-present) for priority climatological variables

Motivated by the recent completion of ICHEC and Met Eireann
reanalyses

For each model parameter, evaluate relative skill and assign uncertainty
estimates through comparison with observational data

Results to date for precipitation, 2m temperature, 10m winds, relative
humidity, sea-level pressure, global irradiance

More to follow (e.g. upper-air winds)
Today’s focus: Why MERA?
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3 Models

« MERA
> HARMONIE-AROME

> ERA-Interim 79 km -> 2.5 km
resolution

> Data assimilation
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IRELAND’S ADVANCED COMPUTING CENTRE

' Environmental Protection Agency
An Ghniomhaireacht um Chaomhni Comhshaoil

e 2 ICHEC simulations
» WRF v3.7.1 and COSMO-CLM5
» 2 km & 1.5 km resolutions (d03)

» Nested domains: 18 km (d01) and
6 km (d02)
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IRELAND’S ADVANCED COMPUTING CENTRE
ICHEC Precipitation: Uncertainty »% 00
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e Daily accumulation: ROl and NI (in brackets) gridded observations

* Hourly estimates (station observations)
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§ =HES Precipitation: Skill Scores 2pa

» Skill scores provide a measure of the value of model output

e Various measures available. Some examples
= Fraction Skill Score (FSS) - Roberts and Lean, 2008
= Equitable Threat Score (ETS) — Gandin and Murphy, 1992
= Hanssen-Kuiper Skill Score (KSS) — Dahlgreen et al, 2016

 Analysis performed utilising Met Eireann’s 1 km gridded datasets

* Following example from 24-hour (0900-0900 UTC) accumulated precipitation
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ICHEC
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Precipitation: Skill Scores

* Following Dahlgren et al (2016), zeros filtered out and thresholds chosen
(0.1mm, Imm, 5mm, 10mm, 20mm, 30mm, 50mm)
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IRELAND’S ADVANCED COMPUTING CENTRE

" Precipitation: Skill Scores ep

contingency tables - [FYRRETED _-_
(shown opposite) Hits (H) False Alarms (FA) Modelled Yes (MY)
are calculated for “ Misses (M) Correct Negatives (CN)  Modelled No (MN)
each threshold. Observed Yes (OY) Observed No (ON) Total (T)
Accuracy: 100 x (H+CN)/T % Freq Bias: (H + FA)/(H + M) Hit Rate: H /(H + M)
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IRELAND’S ADVANCED COMPUTING CENTRE
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e Skill Scores (Daily gridded observations, ROl and NiI)

Model 0.1 1.0 5.0 10.0 20.0 30.0 50.0

COSMO
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IRELAND’S ADVANCED COMPUTING CENTRE
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e Skill Scores (Daily gridded observations, ROl and NiI)

 Threshold(mm)-Nivaesinbrackets
'skillScore.  Model 0.1 1.0 5.0 10.0 20.0 30.0 50.0

COSMO
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IRELAND’S ADVANCED COMPUTING CENTRE
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Skill Scores (Daily gridded observations, ROl and NI)

. Threshold(mm)-Nivaluesinbrackets
- Model 0.1 1.0 5.0 10.0 20.0 30.0 50.0

COSMO
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IRELAND’S ADVANCED COMPUTING CENTRE

CHEC 2m Temperature cpa

* Daily average (gridded observations)

* Hourly estimates (station observations)
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IRELAND’S ADVANCED COMPUTING CENTRE
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e (Caveat
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IRELAND’S ADVANCED COMPUTING CENTRE

\!,9..':'.«509. 2m Temperature %QO

e Skill Scores (Daily gridded observations)
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IRELAND’S ADVANCED COMPUTING CENTRE

e 10m Wind Speeds %pc

thtt Ag y

 Wind Roses generated at each station location
* Example: Dublin, Casement (01/01/1987 —31/12/2015)
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IRELAND’S ADVANCED COMPUTING CENTRE

Wish Cantre for High £nd Computing é
1 I I l W I n p e e S I I I S Environmental Protection Agency
An Ghniomhaireacht um Chaomhni Comhshaoil

« MERA outperforms WRF/COSMO at 17/23 locations
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IRELAND’S ADVANCED COMPUTING CENTRE

ICHEC 2
\ 10m Wind Directions (degs) ©P9__

« MERA outperforms WRF/COSMO at 17/23 locations
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IRELAND’S ADVANCED COMPUTING CENTRE

ICHEC

ICHEC , =
10m Wind Speed (overall) cpa

* Overall values, i.e. values found when all viable records from all stations are
treated as one single dataset:
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IRELAND’S ADVANCED COMPUTING CENTRE

ICHEC

— 10m Wind Direction (overall) “cpa

* Overall values, i.e. values found when all viable records from all stations are
treated as one single dataset:
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IRELAND'S ADVANCED COMPUTING CENTRE
ICHEC

. 10m Wind Speeds (m/s)

e After simple bias removal, MERA outperforms WRF/COSMO at 21/23 locations
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IRELAND’S ADVANCED COMPUTING CENTRE

ICHES Relative Humidity (%) %PG

ironmental Protection Agency
fomhaireacht um Chaomhnd Comhshaoil

* Hourly time series from 25 synoptic stations

e Caveat: Sherkin Island data
* Overall values, i.e. values found when all viable records from all stations are

treated as one single dataset:
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IRELAND’S ADVANCED COMPUTING CENTRE

ICHEC

"= Sea Level Pressure (hPa) epa

* Hourly time series from 24 synoptic stations
* Overall values, i.e. values found when all viable records from all stations are
treated as one single dataset:
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IRELAND’S ADVANCED COMPUTING CENTRE

ICHEC - ;&

ST Global Irradiance cpa
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* Average Annual 1998 — 2011
e Satellite observations from PVGIS

Observations COSMO-CLM 1.5km
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* Hourly: 10/2010-12/2015
e Satellite observations from EUMETSAT
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IRELAND’S ADVANCED COMPUTING CENTRE

=H52 Global radiation (MJ m) %PG
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e Daily time series from 18 stations

* Varying lengths

* Overall values, i.e. values found when all viable records from all stations are
treated as one single dataset:
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 EPA-funded project aimed at the production of long-term high-resolution
gridded datasets

 Motivated by ICHEC’s recent simulations at 1.5 km and 2 km resolution
(COSMO-CLM5 and WRF v3.7.1) and Met Eireann’s MERA

e Task: comparison of each model output with observations

* Finding: despite lower resolution, MERA (2.5km) typically shows lower bias,
MAE and Standard deviation as well as higher skill scores and correlations for
precipitation, 2m temperature, 10m winds, relative humidity, sea-level pressure
and global radiation
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