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(@ Climate Models

« Numerical models are fundamental tools in
climate research:

- They range from very detailed models of a
particular process, through complex global and
regional climate or earth system models, to more
idealized climate system models.

- They are used in a wide variety of applications
including studies of processes, data assimilation
and analysis, attribution, historical and paleo-



(ICTP) Climate Model Resolution




[CTP Data Volumes
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(@ Data Analysis Workflow

» Data Collection (STAGING)

« Data Pre-Processing (ADAPTATION)
« Scientific work (PROCESSING)
« Result check * (VERIFICATION)

« Publication and peer review process



[CTP Timings

An Assessment of Data Transfer Performance for Large--Scale
Climate Data Analysis and Recommendations for the Data
Infrastructure for CMIP6 - Dart, Weh
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(CTP CORDEX-CORE

CORDEX Coordinated Qutput for Regional Evaluations (CORE)

A simulation framework in support of IPCC AR6
CORDEX Scientific Advisory Team

This document presents the simulation framework for the CORDEX-CORE program.
As discussed at the ICRC-CORDEX 2016 conference and in subsequent meetings, the
main goal of the CORDEX-CORE framework is to provide a core set of
comprehensive and homogeneous projections across all, or most, CORDEX domains.
The immediate intent is to provide output that can support IPCC AR6 assessments.
For this reason, the core framework is intended to be ambitious but sufficiently
cost-effective to attract participation and produce timely output for the AR6. This
program also stems from the results of a questionnaire send out to the CORDEX
community through the CORDEX POCs in the fall of 2016, with feedback received in
late 2016.

CORE has a specific focus on the IPCC AR6. It is not intended by itself to be the next

phase of CORDEX. However, CORE simulations can provide a foundation in each
region for further downscaling activities.

http://www.cordex.org/experiment-guidelines/cordex-core/




(@ CORDEX-CORE

« The primary target is grid spacing in the range of 12.5 -25 km
« The minimum simulation period is 1970-2100
« The GCMs to be downscaled should:
o include both the RCP8.5 and RCP2.6 scenarios,
« cover the range of GCM climate model sensitivity (essentially low,
medium, high sensitivity),
« have reasonably good quality of historical climate simulations in the
regions for which they supply boundary conditions data
« have good quality of historical climate simulations for important
large-scale features such as ENSO, NAO
« The format of output data should follow the standard CORDEX
protocol.

Coordinated Regional Climate Downscaling Experiment
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filename is the filename of
the NetCDF file without the
*.nc” file extension.

1

dimensionl is
the least
changing
dimension.
Examples
would be
lonagitude,
latitude,
altitude.,

jé/

type isthe
data type. This
is usually
“float” (floating
point nurnber).

netcdf filename {

dimensions:

The data
section holds
the actual
values for each
dimension and
the variables.

7

3

dimensionZ

variables:

type dimensionl (dimensionl) ;
dinensionl: attributel
dimensionl: attributeZ

type dimensionZ (dimensionZ) ;
dinensionZ: attributel
dimensionZ: attributeZ

/ dimensionl

variablel:attributeZ
variablel:attribute3

/f global attributes:

cgloball = "some text"
cglobalZ = "some text"
cglobal3 = 45.72f ;

cglobal4 = "some text"

data:
o dimensionl = 2.34, 2.35, 2.36 ;

dimensiong

1.0, 2.5, 7.0, 8.0, 9.7

variablel =

}

UNLIMITED ; // (5 currently)

A

dimensionZ iIs the second
dimension. The final dimension
{often the time dimension) can be
defined as the total nurmber of points
or even as “UNLIMITED” as in this

"some text"
10000.0f ;

"some text" i

Z.et0Z0f ;

type variablel (dimensionl, dimensionZ) ;
varisblel:attributel = 4.et020f ;?I

"some text"

"some text"

global
attributes
are defined
in this

section,

34.5, 31.2, 23.7, 19.6, 35.8, 29.2, 24.4, 18.6,
15.2, 13.1, 19.5, 13.4, 14.7, 7.1, 10.8 ;

case.,

_4 e e

dimensionZ is defined second.

wvarisblel is defined with the
dimensions that it changes with in
parentheses,

Attributes are defined as either a
nurnber (such as a float, e.g. 23.6f)
or as a string within inverted
commas (e.q. “u-wind speed”).

Figure 1.
MNetCDF file.

The structure and syntax of a CDL {(ASCII) equivalent to a




(@ CORDEX DRS

. tas AFR-22 MPI-M-MPI-ESM-MR rcp26 rlilpl ICTP-
RegCM4-7 v0 day 20320801-20320901.nc
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Modelling group

Checkpoint D2/M2

v PID tracking_ID syntax

v Correct
citation information
v Complete
errata / annotation
available

ESGF publication

PID

Registration .
citation information

Confirmation

Y

file publication
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registration

A\ 4

STATUS
flags

oK




[CTP Output variables

NMANDAIURY variapies

Ve ib ame Ladicd [u'I,‘.-ly] ag
tas K 8 i
tasmax K 1 i
tasmin K 1 i
pr kg m-2 s-1 24 a
pPs Pa 8 i
hurs % 8 i
sfcWind m s-1 8 i
rsds W m-2 8 a

frq: frequency [samples per day]
ag: aggregation
a: averaged over output interval (in model)
i: instantaneous
c: cumulative over sampling period
number: minimum samples per day if not averaged o
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Hignly Kecommendaded variapies

outp:tavn?;iable units [1;drgy] ag
sfcWindmax m s-1 1 i
rids W m-2 8 a
hfls W m-2 8 a
hfss W m-2 8 a
rsus W m-2 8 a
rlus W m-2 8 a
evspsbl kg m-2 s-1 8 a
mrro kg m-2 s-1 1 a
mrso kg m-2 4 i
snw kg m-2 4 i
prc kg m-2 s-1 1 a
ua100m m s-1 8 i
val00m m s-1 8 i




(@ RegCM 4.7-CORDEX

« ICTP Regional Climate Model

- Physical downscaling tool
« Multiple GCM input
« Hydrostatic 25 km atmosphere
« CLM 4.5 surface Land Model
« Multiple physical parametrizations




(@ Boundary Conditions

. 3 GCM
- NorESM2
- HadGEM2
- MPI-ESM-MR

o 2 Scenario
- RCP2.6
- RCP8.5




«@ ICTP in CORDEX CORE

« CINECA Marconi TierQ

« Runs:
- AFR-22 (scenario)
- AUS-22 (OK)
- CAM-22 (OK)
- EUR-11 (OK)
- SAM-22 (OK)




«@ External to ICTP

« LLNL
- WAS-22 (OK)
« HK
- SEA-22 (scenario)
. China
- EAS-22 (RegCM 4.6)

« NCAR




«@ Data @ ICTP

CORDEX phase 1 (50-25 km, previous dataset)

e /home/netapp-clima/users?2/ggiulian/CORDEX/output

CORDEX-CORE (25-11 km, orginal RegCM data
format, monthly means, some daily)

e /home/clima-archive4/CORDEX2/monthly original




«@ Data @ ESGF

. As soon as QA/QC is passed E.SSGGF p
. Cineca ESGF data node

« ESG will index the data which will be available
for

« download through the standard ESGF interface:

- https://esg-dn1.nsc.liu.se/search/cordex/
- https://XXXXXXXXXXXX/search/cordex




(@ Data Availability Policy

« Embargo on derived articles until first article is
published with defined author list (ask Erika)
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(CTP Access to Marconi data

« Each of the CORDEX domain runs has one
reference person

- Ask Fabio or Adriano




(@ Future of data

. 'In the future, datasets and software with
provenance information will be first-class
entities of scientific publication, alongside the
traditional peer-reviewed article [...] Data
analytics at large scale is increasingly moving
toward machine learning and other directly
data-driven methods of analysis, which will also
be dependent on data with provenance

tracking”



(CTP Questions ?
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