Project: 607193 - UERRA

Seventh Framework Programme

U

Theme 6

RA

Uncertainties in Ensembles
of Regional ReAnalyses

=

Project: 607193 UERRA

Full project title:

Uncertainties in Ensembles of Regional Re-Analyses

Deliverable D1.12
Gridding resolution enhancement

WP no: 1
WP leader: URV
Lead beneficiary for deliverable : KNMI

Name of author/contributors:

Richard Cornes and Phil Jones

Nature: Other
Dissemination level: PU
Deliverable month: 24

Submission date: May 6, 2016

Version nr: 1

UERRA-deliverableD1.12




Project: 607193 - UERRA

Report for Deliverable 1.12 (D1.12): Beta version of
enhanced gridding softwareavailable to project partners

By Richard Cornes " 2and Phil Jone$

! KNMI, Netherlands
2 Climatic Research Unit, School of Environmental Sciences, University of East Anglia, Norwich, UK

The original gridding software used for@S waswritten in Fortran. To allow for the developments

of the EOBS under the UERRA project (some of which are described in Deliverable D1.10) and to
improve the efficiency of the code, a new software package has been produced, written in the R
programming langage (R Development Core Team, 2008). In the first instance this software package
replicates the methods used in the original Fortran code, but the software also includes many
additional functions that achieve the objectives being conducted under UERRApm@iving and
developing the EDBS dataset. The use of this programming language allows easier dissemination of
the software to project partners and ultimately to the wider research community. The manual for the
package fAeobsod i s ifthisHdogudhentdand time sdftivaee, cAremie in rkstricted o
beta form and only for use by project partners, is available on request to Richard Cornes at KNMI
(cornes@knmi.nl

The software package is designed towlthe gridding procedures used irfOBS to make greater use

of parallel computing, which greatly reduces the time taken to complete a new run oOBE E
dataset. This allows more computationally intensive procedures to be incorporated into the gridding
procedures (such as the regression kriging technique described in deliverable D1.10) without
significantly lengthening the time taken to complete a gridding run.

The code used in the Aeobsd R pparfohknangeecompsiy cur r er
cluster (HPCF) at the European Centre for MedRamge Weather Forecasts (ECMWF). The

running of the scripts is largely automated through the use of the ECTRANS suite of programs. This
marks a significant development in the gridding of tR@HES datase in the first instance the runtime

for the gridding jobs is reduced from a few weeks to a few days, but the use of this cluster will allow

more intensive gridding procedures to be used in the future. The prime example of this is the
generation of an ens®le of realizations, which will be the subject of Deliverable D1.14.

Links

ECMWF HPCF:http://www.ecmwf.int/en/computing/otfacilities/supercomputer
ECTRANS:https://software.ecmwf.int/wiki/display/ECAC/Unattended+file+transfeetetrans

References
R Development Core Team (2008). R: A language and environmentafistisal computing. R

Foundation for Statistical Computing, Vienna, Austria. ISBR0805107-0, URL http://www.R-
project.org.
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Appendi X

Manu al for the Aeobso

Package ‘eobs’
May 6, 2016

Title Functions to grid station-based climate data

Version 0.1

Author ““Richard Cornes <cornes@knmi.nl> [aut, cre]"

Maintainer Richard Cornes <cornes@knmi.nl>

Description A collection of functions for the gridding of station data using
the approach used in the E-OBS dataset. The gridding is done using
thin-plate splines for monthly data, with the daily data being gridded

using kriging. The functions are optimized for use on a computing cluster,
principally by allowing the gridding to be split by months, i.e. each month
of data may be sent to a separate computing node for processing. However,

the functions will also run without such computing infrastructure.
Depends R (>=3.0.0), methods

Imports data.table (>=1.9.2), foreach, reshape, raster (>= 2.4-20),
gstat, fields (>= 8.2-1), LatticeKrig (>= 5.4-1), rgevpack (>=
0.1-4), lubridate (>=1.5.0), sp (>= 1.2-1), rts (>=1.0-10)

License file LICENSE

LazyData true

Suggests geosphere, Imomco, fitdistrplus, knitr, yaml, doParallel,
mgev (>= 1.8-4), snow (>=0.4-1)

NeedsCompilation yes
VignetteBuilder knitr
RoxygenNote 5.0.1

R topics documented:

eobs-package . . . .. ..
CIUSLEIAVEIage . . . . . o v o e e e e e e e
COMDbINE.VE . . . o o i e e e
Haglirll s o5 soms w5 2o v soms An e s BB DAEw BE FAEBG DA RRE B ¥
HagSiperio « o woms sn smms as sy o5 wenE A% GETE A5 WIS @SR @R ®
COLSCIASE: & s vovic 55 $0F S5 0% §p S00F 67 B0°% 60 SUEUE IO EUE B8 £ 9
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2 eobs-package
gamhybrid . ... 8
GO MEtEn v v sovn vn v s w8 SE S RE SRIY RS HWP MG RW NG BRIV S §8 8w 9
aridTPS . . 9
IKBIgE a5 6n 6 25 pons 3% HE6 #5 PERE A5 PEIE T6 DIE A8 BERCERE PBAME BE BB B
NLgriddatd s sms v vown ns sms vs sme 26 sms o5 smems amyms 86 v 12
NLIIFES .« . o v v o e e e e e e e e e e 12
NLRainfall . . . . .. o 13
INIESTAtTONS s govs sp 290 83 9% 65 §9°8 60 00°% 86 SOV 3 S FWE 05 §9 13
prep_data . ... e e 14
e BCARDAEI o wn cms as smu s vwn sm sk s sEws Gmems @8 %@ 16
TEBTI. sms v s e 62 65 68 5085 40 05 40 UBE Ui SRS USRS 48 28 16
regrid TOU . . . . . e e 17
CENCESE WAL w5 ns sms o5 ams o5 @8 F& GO K BT KW RS G EWE @R W 18
O moms o0 25 68 285 40 305 40 EBE 48 U903 U0 eRS I VDIEE 65 § 8 18
SemiVG . . L L L e e e 19
SEE AR v s s vs vers B SEEE RE BRI R RS EE G MG RW GG RALVAES §G 8w 21,
startBOBS . . . . e 22
statBOBSaml . o s v v sme sn e ww sae 56 B EmE DA e i ¥ 23
Station t886 s vou ap 20 p G5 §9% B3 F0°% BB IO0G HE SOVEUG EEWGE BB EW 24
TESL.SIIIS . . . L . o e e 24
POEIBEL « oo s o wmms sw soms os amy a5 Sen o6 (MK G5 WS T EWmE @n oW 26
PPES: wopous 55 #0a 65 F0F 6% FU% §5 P0G 85 B3 EA EWNEUE SR EUA BE B Y 26

Index 28

eobs-package Grid climate data using the E-OBS scheme
Description

eobs provides a suite of tools to allow gridding of station-based climate data using the techniques
used for the E-OBS dataset produced by the ECA&D group at KNMIL

Details

The original code used to produce E-OBS, and described by Haylock et al. (2008), was writen in
Fortran. To allow extensions to the code and to make the code more efficient this package was
written to reproduce the output of the Fortran code. Clearly there will be certain differences, but
testing has revealed that these are relatively minor. The functions in this package make extensive
use of the raster and sp packages, with the kriging functions being based on functions from the
gstat package.

The gridding functions operate on time slices of the data, which are referred to as "periods”. The
value of the period depends on the time frame from which the daily anomalies are calculated.
Typically the periods will be months, but they could be an time slice up to a year. This slicing
allows parallelization of the gridding by simultaneously gridding the years/periods.
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References

Haylock, M.R., N. Hofstra, A M.G. Klein Tank, E.J. Klok, P.D. Jones, M. New. 2008: A European
daily high-resolution gridded dataset of surface temperature and precipitation. J. Geophys. Res
(Atmospheres), 113, D20119, doi:10.1029/20081D10201

van den Besselaar, E.JJ.M., M.R. Haylock, G. van der Schrier and A.M.G. Klein Tank. 2011: A
European Daily High-resolution Observational Gridded Data set of Sea Level Pressure. J. Geophys.
Res., 116, D11110, doi:10.1029/2010]D015468

clusterAverage Average stations within a specified distance.

Description

This function uses the zerodist function to define clusters of stations, which are then averaged, i.e.
the distance variable is used as the zero variable in that function. As a result the unit of distance
depends on the coordinates specified in obj, which for longitude/latitude is KM. The default value
of 1 matches the range used in the original E-OBS gridding code.

Usage

clusterAverage(obj, distance = 1, cluster_only = FALSE)

Arguments
obj An object of class SpatialPointsDataFrame
distance The distance over which averaging should take place.

cluster_only  If TRUE only the cluster identifier is returned

Value

A SpatialPointsDataframe

Author(s)

Richard Cornes
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combine.v. Average daily semi-variograms
g 8 ¥ 8

Description

Average daily semi-variograms

Usage

combine.vg(ifiles)

Arguments

ifiles A list of .RDS files continaing the variograms

Details

This simple function averages each of the daily variograms produced by the function ’semi.VG’.
This is the method that was originally used in the E-OBS dataset (see Haylock et al., 2008).

Value

The averaged variogram of class data.table

Author(s)

Richard Cornes

dayGrid Grid Daily Anomalies using kriging

Description

This function uses the krige function from the gstat package to interpolate the daily anomalies
to a gridded format. The monthly gridded absolute values are then added back to the anomalies to
form the final daily values.

Usage
dayGrid(obj, ...)
## S4 method for signature 'eobs'

dayGrid(obj, MonGrid, vg.dat, verbose = TRUE, nbmax = 75,
maxdist = 500, cl = NULL)

## S4 method for signature 'eobs_rain'

dayGrid(obj, MonGrid, vg.dat, vg.prob, verbose = TRUE,
nbmax = 75, maxdist = 450, ind_prob = 9.4, thresh = 2.5, cl = NULL)
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