High Resolution Gridded
Datasets of Hydroclimate
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Overview and Goals

* Produce long-term gridded datasets (1981-present) for priority climatological
variables

* Evaluate relative skill of derived products and assign uncertainty estimates by
comparing with observational data

* Collaborate with the Met Eireann Agricultural & Environmental Unit to
facilitate updating the “Agroclimatic Atlas of Ireland”

 Communicate and disseminate results to key stakeholders, policy makers and
academia

AN ROINN Ill \
Vo RS N A » 0 MAALALL OIDEACHALS AGUS SCILEANNA
(2o e o s s s sfi ¥ Y= e
Ve

..-_lll“ EDUCATION AND SKILLS Vo 1 darbe e Al ORbrnchan



IRELAND’S ADVANCED COMPUTING CENTRE

Geological Survey
I C H E C Suirbhéireacht Gheolalochta
Ireland | Eireann epc

Environmental Protection Agency
An Ghniomhaireacht um Chaomhni Comhshaoil

Dataset Overview

ICHEC: WRF v.3.7.1, COSMO-CLM5 Met Eireann Reanalysis Dataset (MERA)

Outer domains: 18km, 6km MERA simulation downscaled directly from global to

2.5km using HARMONIE NWP

Inner domains:

WRF = 2 k . MO-CLM = 1.5k i
m COSMO-C > km Better performance and skill expected due to data

WRF domains assimilation
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FAO Penman-Monteith Equation for Reference
Evapotranspiration (ET,) (Allen et al 1998)

C
r_zi_ 773 u,(es — egq)

0.408A(R, — G) +V 7

mean

ET, =
0 A+y(1+ Cauy)

X (Kc=1)

Crop evapotranspiration

ET,/c = K, - ET,

ET, = reference evapotranspiration (mm/day)
R, = net radiation (MJ m-? day")

G = soil heat flux (MJ m2 day-")

e, = saturation vapour pressure

e, = actual vapour pressure

T ean = @verage temperature at 2 m (°C)

u, = 2 m windspeed

A = slope of vapour pressure curve (kPa °C-")
y = psychometric constant (kPa °C-1)

C,, = numerator constant (grass = 900)

C4 = denominator constant (grass = 0.34)
ET,. = potential/crop evapotranspiration

K. = crop coefficient
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Met Eireann Hybrid Soil Moisture Deficit Model (Schulte et al 2005)

SMD, = SMD,_; — P + ET, + D

When SMD < SMD,jmin,

When SMD > SMD¢jmin >

Drainage Classes

Moderately
Imperfectly
Poorly

ET, = ET,

ET, = ET,

50mm

110mm
110mm
110mm
110mm
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Hybrid Soil
Moisture Deficit
Omm 10mm Model (Schulte et
Omm 3mm al 2015)

Omm oo

-10mm 0.5mm

neA B . :
e www.ichec.ie




Bias Corrections
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- Malin Head

- Finner

- Belmullet

- Ballyhaise

- Newport

- Knock Airport

- Mt Dillon

- Claremorris

- Mullingar

- Dunsany

- Dublin Airport

- Mace Head

- Casement

- Athenry

- Gurteen Agri-College
- Oak Park

- Shannon Airport
- Johnstown

- Moore Park

- Valentia Observatory
- Cork Airport

- Sherkin Island
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Derived using least squared
estimator method

Done monthly to account for
changing ET, during the year

Grid of Ireland derived from
location of 22 synoptic stations
2006-2017

Derived from distance
weighted averages

Maps of @ and b compiled and
applied to ET,



Modelled ETo (mm)
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Reference Evapotranspiration (ET,) Daily Scatter Plots

WRF

COSMO

MERA
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ETo Calculated From Observations
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ET, Yearly sums and Monthly average sums
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Average Annual Reference Evapotranspiration (ETo) sum for a) COSMO, b) WRF, c) MERA rental Prtection Agency
a) COSMO 1 - * |b)WRF | 7 |c)MERA R
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Reference Evapotranspiration (mm)
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Reference Evapotransplratlon (ETO) —Monthly Average sums 1981 -2016/17 9‘2‘;"?9”“?55’;‘359551°”ng5“€”
January - February~ # IMarch e “TApril “TJune _*
COSMO -
WRF -
MERA >
|

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Reference Evapotranspiration (mm)

o | feb [ Mar | Aer | Mav | hun o[ den | Feb | Mar | Aer | Mav |
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| 2644 | 2720 | 25 | a272 | 5733 | 5956 || 022 | 0232 | 0320 | 065 | 005 | 07

2895 | 2797 | 2.446 | 3795 | a2 | ssos || 0217 | 0218 | 0277 | 0402 | 0550 [o0es2
2458 | 2397 | 2437 | 2617 | 3.020 | 4016 ] ] 0107 | 0202 | 0265 | 0338 | 0.433 | 0.a50
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Reference Evapotranspiration (ET,) Monthly Average sums 1981-2016/17 Eneronmenta Protection Agency
July - ¥ TAugust September October .4 . © [November _ # TDecember _*]

0 5 10 15 20 25 3 3 40 45 50 55 60 65 70 75 80 8 90

Reference Evapotranspiration (mm)
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Actual Evapotranspiration (ET,) Daily Scatter Plots at Valentia
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ET, Calculated Through HSMD Model
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ET, Yearly sums and Monthly average sums (Well Drained) s
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Average Annual Actual Evapotranspiration (ET ;) sum (Well Drained Soils) for Qm;nentﬂmefmtfn;\gfncy
a) COSMO, b) WRF, c¢) MERA
a) COSMO ‘ & [wrF c) MERA
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Actual Evapotranspiration (mm)
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Actual Evapotranspiration (ET,) — Well Drained Monthly Average sums 1981-2016 Enronmentat rtecton Agency
January . . # TFebruary . . _®FTjune . &

= o | April May

COSMO ->

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Actual Evapotranspiration (mm)
 fan | Feb [ Mar] Apr | May | dum | f tan | Feb | Mar | Aer | May | dum

| 2666 | 2617 | 268 | 3672 | a116 | asm
2677_| 2255 | 3149 | as15 | aoss
5453 | 2281 | 2001 | 205 | 2783 | 3004

| o215 | o213 | 0266 | 0367 | o478 | 0523
0195 | 0198 | 0255 | 0307 | 0368 | 002
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Actual Evapotranspiration (ET,) — Well Drained Mon

ms 1981-2016

thly Average su

December, . #

65 70 75

Actual Evapotranspiration (mm)

a0ss | 3700 | 253 | 213 | 2354 | 235

| 3741 | 376 282 | 2.085 | 2677 | 3.066
2050 | 2850 | 2051 | 1018 | 2263 | 2579

M
o
N
T
H
L
Y

| Environmental Protection Agency
n Ghniomhaireacht um Chaomhnd Comhshaoil

An Ghniomhaireacht
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0385 | 0350 | 0277 | 0210 | 0195 | 0.107




Modelled SMD (mm)

Soil Moisture Deficits (SMD)
WRF
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Daily Scatter Plots (Well Drained)
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a) Mullingar

| Calculated from HSMD Model — Modelled SMD|
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i
www.ichec.ie



Soil Moisture Deficit avg (mm)

ICHEC

Wish Cartre for Migh End
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Soil Moisture Deficits (Well Drained)

SMD Average Monthly Means 1981-2016 for MERA, WRF and

COSMO models (Well Drained)
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Soil Moisture Deficit (SMD) — Well Drained Mean Monthly Averages 1981-2016 egplpwy
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August * October _g “ November; December _#
COSMO -
WRF -
MERA >

-10.0 -7.5 -5.0 2.5 0.0 25 5.0 75 10.0 125 15.0 175 20.0 225 250 275 30.0

| 577 | see | sas | e | oses [lom

Soil Moisture Deficit (mm)

2.912 2.875 2.457 1.166 0.389 0.377
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Soil Moisture Deficits (SMD) Daily Scatter Plots (Poorly Drained)
e

Modelled SMD (mm)
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ICHEC Geological Survey
Data Hosting
* |CHEC will host data via Earth System Grid (ESGF)
* Software written to reprocess netcdf files to compliant format
* Other downscaling available provided by ICHEC and Maynooth University

* ESGF will make the data publicly available, indexed globally

* Notifications of availability will be made through project page on
www.ichec.ie and Twitter @ichec
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Additi | Work -

Agroclimatic Atlas for Ireland Standarized Precipitation Index (SPI)
* Discussed parameters to be * International best practice for
included in Atlas drought indicator
 Updates to precipitation, * Uses alsoin looking at flood risk
temperature maps modelling
 Updates to essential climate * Work in progress for all three
variables models over 1,2,3...48 month

time windows
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Summary

* |CHEC will be hosting High Resolution Gridded Datasets of Hydroclimatic Variables via Earth
System Grid (esgf.ichec.ie)

* Variables will include;
ET,
. ET, (x 5 drainage classes)
. SMD (x 5 drainage classes)
. Standardized Precipitation Index (SPI) (in progress)

* ET,, ET,, and SMD calculated over daily, monthly, seasonal, and yearly timesteps
* SPI calculated over 1,2,3...48 month timesteps

« Datasets derived using MERA considered as best datasets, with ICHEC’s WRF as worthy
alternative

* Datasets will help to facilitate update to the Agroclimatic Atlas for Ireland

* Updates on availability will be made on project page www.ichec.ie and Twitter @ichec
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