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1. Introduction

This document describes the steps necessary to make UERRA data available on ESGF (Earth Science Grid
Federation). The goal is that UERRA data is findable and accessible on ESGF and usable in third party portals.
To achieve this, a selected UERRA dataset is obtained from the ECMWF MARS system using the MARS API.
This data is converted from GRIB to NetCDF using the FIMEX tool. For metadata, the NetCDF files conforms
to both the Climate and Forecast conventions and the CLIPC Data Reference Syntax (DRS). The DRS makes
sure that data is correctly indexed and available in the ESGF faceted search engine.

An ESGF data node is setup for UERRA at KNMI. Data is then stored on the UERRA ESGF node, published to
the DKRZ index node and made findable/accessible through the whole federation. To demonstrate this,
UERRA data was searched, previewed and used in the EU/FP7 IS-ENES2 climate4impact portal.

As the data required for publication was not available in the MARS archive on time, the D4.4 deliverable
was delayed. Once the data was available the publication of the set was started.

The MARS work at ECMWF is going on very actively now and can be followed on the wiki UERRA pages (and
in the Mars Catalogue).

The work on the UERRA ESGF node has progressed well. A contiguous 15 year temperature data set for the
SMHI RRA has been extracted for every 6 hours and converted to NetCDF. The metadata follows the CLIPC

metadata standard. This document describes the procedure used to publish EURRA data on ESGF. Intended
readers are the UERRA data providers, wanting to publish data on ESGF.

2. What is ESGF?

The Earth System Grid Federation (ESGF) Peer-to-Peer (P2P) enterprise system is a collaboration that
develops, deploys and maintains software infrastructure for the management, dissemination, and analysis
of model output and observational data. ESGF's primary goal is to facilitate advancements in Earth System
Science. It is an interagency and international effort led by the Department of Energy (DOE), and co-funded
by National Aeronautics and Space Administration (NASA), National Oceanic and Atmospheric
Administration (NOAA), National Science Foundation (NSF), and international laboratories such as the Max
Planck Institute for Meteorology (MPI-M) German Climate Computing Centre (DKRZ), the Australian
National University (ANU) National Computational Infrastructure (NCI), Institut Pierre-Simon Laplace (IPSL),
and the British Atmospheric Data Center (BADC). European contributions are united and coordinated in
ENES (European Network for Earth System modelling). The ESGF mission is to:

e Support current CMIP5 activities, and prepare for future assessments

e Develop data and metadata facilities for inclusion of observations and reanalysis products for
CMIP5 use

e Enhance and improve current climate research infrastructure capabilities through involvement of
the software development community and through adherence to sound software principles

e Foster collaboration across agency and political boundaries

e Integrate and interoperate with other software designed to meet the objectives of ESGF: e.g.,
software developed by NASA, NOAA, ESIP, and the European IS-ENES community

e Create software infrastructure and tools that facilitate scientific advancements
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ESGF Architecture

ESGF P2P is a component architecture expressly designed to handle large-scale data management for
worldwide distribution. The team of computer scientists and climate scientists has developed an
operational system for serving climate data from multiple locations and sources. Model simulations,
satellite observations, and reanalysis products are all being served from the ESGF P2P distributed data
archive.

The ESGF federation aims to provide observation and climate data to a large number of users and
communities. KNMI / UERRA is a member of the ESGF federation, and contributes a data node and
technical support. ESGF Federation data can be used via external portals, including Climate4impact IS-ENES
portal. ESGF search APls and OpenDAP services give access to federation Data.

3. Installation of the UERRA ESGF node at KNMI

The UERRA ESGF node is installed and running at KNMI. The system is build up from a virtual machine with
8 Cpu’s, 128Gb of memory and is linked to a 1Gb network. Network bandwidth to other ESGF nodes is
monitored using PerfSonar. The data node can be reached via https://esgf.knmi.nl/thredds/, and is
searchable / visible from any ESGF index node in the federation. A secure and valid SSL certificate issued by
TERENA is installed, enabling the node to be available over secure and verified HTTPS connections.

The UERRA ESGF data node is a so called “data node only system”. A data node is designed to just host data
and publish its catalog to an ESGF index node. A data-node serves its data using the THREDDS data server,
which enables various ways of accessing the data, like OpenDAP and HTTP download. To make its content
and catalogs findable throughout the whole federation, its metadata catalog is published to the DKRZ index
node.

Initially 50Tb of storage is available to the machine, but this amount can be increased as the storage system
is capable of growing to larger volumes. KNMI will sustain this ESGF node in the future as KNMI will publish
its own CMIP6 datasets on this ESGF node as well. During this period UERRA datasets will remain published.

A new project named UERRA was added to the federation. Under this project datasets are published and
are findable in the faceted search system. The KNMI ESGF Data Node (K-DN) is active for a period of one
and a half years. The installation workflow has seen several iterations, including a major security upgrade
leading to a down-time of 8 months.

Visit the installation manual at: https://github.com/ESGF/esgf-installer/wiki/ESGF-Installation-From-scratch



https://esgf.knmi.nl/thredds/
https://github.com/ESGF/esgf-installer/wiki/ESGF-Installation-From-scratch
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4. Downloading data from the ECMWF MARS System

The UERRA datasets created by project partners are stored on the ECMWF Meteorological Archival and
Retrieval System (MARS). MARS is the main repository of meteorological data at ECMWF. It contains
petabytes of operational and research data, as well as data from Special Projects. Users can browse the
Archive catalogue (describing archive data that ECMWEF can distribute) or the complete MARS catalogue
(authorization required) from dedicated servers. MARS exposes a Web API, which has been used to
download the UERRA datasets.

Methods for access to data on the MARS archive are described on the ECMWF web site:
https://software.ecmwf.int/wiki/display/WEBAPI/Access+MARS .

UERRA data in the MARS archive can be browsed manually with a web browser, for example by pointing
your browser to http://apps.ecmwf.int/mars-catalogue/?class=ur. Data retrieval can also be scripted with
Python scripts; this can be useful for large or complex retrievals.

As an example we will use a browser to search temperature model data for the HAR/V1 model analysis by
SMHI for the period 2005-2010:

Select as version: prod for definitive data.
Select as origin: SMHI.
Select Atmospheric model from Deterministic forecasts.
Select Analysis from Assimilations.
Select the year 2005
Select the month January
Select the type of level Surface
Select all Dates, all Times and Parameter 2m temperature
. Select View the MARS request to view the input needed to do a MARS request for the selected
data. This information could be also used to help making a Python script for retrieving the same
data.
The MARS request for this data retrieval looks like:

©ONDUAWN R

retrieve,

class=ur,
date=2005-01-01/t0/2005-01-31,
expver=prod,

levtype=sfc,

origin=eswi,

param=167,

stream=oper,
time=00:00:00/06:00:00/12:00:00/18:00:00,
type=an,

target="output"”

Data can be extracted from the MARS Web API using a Python script. An example script for retrieving the
same data, but for the period 2005-2011 is:

#!/usr/bin/env python

from ecmwfapi import ECMWFService
from datetime import date,timedelta
import calendar



https://webmail.knmi.nl/owa/redir.aspx?C=7VLiV6NYXrKqxgxLWucy9YVfMC8EQXYB2JjNTWVejSpjDwiOdbnUCA..&URL=https%3A%2F%2Fsoftware.ecmwf.int%2Fwiki%2Fdisplay%2FWEBAPI%2FAccess%2BMARS
https://webmail.knmi.nl/owa/redir.aspx?C=s54ImK1_VM470_xUVK9utBDGeMCStGahWLlyYH4X87_011rRc7nUCA..&URL=http%3A%2F%2Fapps.ecmwf.int%2Fmars-catalogue%2F%3Fclass%3Dur
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server = ECMWFService ("mars")

years=[y for y in range (2005,2011)]
months=[m+1 for m in range(12)]

for yr in years:
for m in months:

t start=date(yr, m, 1)

dt _start=t start.strftime ("%Y%mzd")

weekday, monthlength=calendar.monthrange (yr, m)

t end=t start+timedelta (days=(monthlength-1))

dt end=t end.strftime ("%Y%m%d")

server.execute (

{
"class":"ur",
"date":"%s/to/%s"%(t_start.isoformat (), t end.isoformat()),
"expver":"prod",
"levtype":"sfc",
"origin":"egrr",
"param":"167",
"stream":"oper",
"time":"00:00:00/06:00:00/12:00:00/18:00:00",
"type":"an",

}l

"ta UKMO %s %s.grib"$%(dt_start, dt _end))

This python script will retrieve monthly GRIB files from the MARS-archive.

5. Making data ESGF publishable

To publish data in the ESGF, data needs to be in NetCDF and needs to conform to metadata standards.
Firstly the data needs to conform to the climate and forecast conventions, secondly the data needs to
conform to a Data Reference Syntax (DRS). The latter one is also about how the directory structure for
storing the files should look like and how the files should be named.

More in depth information can be read in: https://drclimate.wordpress.com/2015/09/04/managing-
your-data/.

Data reference syntax (DRS): Re-using CLIPC DRS

For UERRA we followed the existing CLIPC data reference syntax, as this DRS is suitable for both regional
climate model data and climate indicators. Both types of data will be made available during the UERRA
project.

Documentation on the CLIPC DRS for Climate Impact Indicators can be found at:
https://dev.knmi.nl/attachments/825/CLIPC_DRS_for_Climate_Impact_Indicators.pdf

Data conversion from Grib to NetCDF: FIMEX

The tool Fimex (http://fimex.met.no) is used to convert the grib files to NetCDF files. This tool can also be
used to add metadata required for publishing files in the ESGF node at the same time as the NetCDF file is
created.

Calling Fimex from command line:


https://drclimate.wordpress.com/2015/09/04/managing-your-data/
https://drclimate.wordpress.com/2015/09/04/managing-your-data/
https://webmail.knmi.nl/owa/redir.aspx?C=wfk8uhkvSg6PKNTfdLgtCNk3RBhczEpMwQtQdB5PVTb011rRc7nUCA..&URL=http%3A%2F%2Ffimex.met.no
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fimex --input.file="glob:ta_2006*" --input.type=grib --input.config=cdmGribReaderConfig.xml --
output.file=ta_2006_SMHI.nc

This Fimex call uses an XML configuration file, which specifies the conversion from GRIB to NetCDF.

An example of a Fimex configuration file used for conversion can be found in Appendix A:

Testing DRS compliancy: CLIPC DRS Checker
In the CLIPC project all published files needed to adhere to the CLIPC DRS standard. As data was provided

by many partners, a tool was needed to check the quality of the metadata. All metadata needed to be filled
out correctly. The tool is available via: https://dev.knmi.nl/projects/drschecker/wiki

The DRS checker was applied on the UERRA datasets published in the ESGF node as well.

6. Publishing the datasets on ESGF

The created datasets need to be published on the KNMI/UERRA data node. A detailed manual about this
procedure can be found on the ESGF Confluence Wiki with filename ESGF-
GuidetoESGFPublishingandBestPractices-260617-0038.pdf

For publishing files the following commands can be used:

1. from root on the node go to: 'su esgpub’
2. place data in /data/esgf/uerra/
3. myproxy-logon -T -s esgf-data.dkrz.de -p 7512 - ESGFKNMI -0 ~/.globus/certificate-file -b

3b. generate metadata at /usr/people/mihajlov/python/uerra
drs dir: UERRA.observations.EOBS.EUR-25.KNMI.day.tg.0.25deg.v14.0
drs name: tg EOBS_KNMI_0.25deg_1950-2016.nc

4. esgprep mapfile --dataset UERRA.observations. EOBS.EUR-25.KNMI.day.tg.0.25deg.v14.0 --
project uerra /data/esgf/uerra/

5. esgpublish --service fileservice --map UERRA.observations.EOBS.EUR-
25.KNMI.day.tg.0.25deg.v14.0.map --project uerra --p

UERRA datasets in the MARS archive are offered by the KNMI Data Node and indexed by the
DKRZ index node. The relevant metadata and drs are delivered for publication of the datasets.
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The UERRA project is available on ESGF via:
https://esqf-data.dkrz.de/projects/uerra/

SIEEIES
() UERRA - Home | ESGF-C. X

&« & <0 | & https://esgf-data.dkrz.de/projects/uerra/ *‘ -]

T <2 O i enes ""ESGF&é%6

‘Welcome, Guest. | Login | Create Account

" Uncertainties in Ensembles

of Regional ReAnalyses

e ENT

rou are at the ESGF-DATA.DKRZ.DE node

Tocmctsopon
[EIT Uncertainties in Ensembles of Regional ReAnalyses Browse Projects

Home ) N ) ) ) i \ This ANl My Tags
UERRA is a European FPT7 reanalysis project of meteorological observations. It includes recovery of historical (last century) data,
Visitors estimating uncertainties in the reanalyses and user friendly data services. It aims to prepare for and contribute to a future Copernicus Parent projects (0)
List All New: climate change service.

Qs s Last Update: Now 3, 2016, 7:21 a.m. by ESGFINMI KNM! Peer projects (0)

QL List All Files Child projects (0)

QUi E5GF Data Groups g —=

Reset Go

Start typing, or use the ‘Deiste’ key to
show ail availabie tags.
UERRA Tags: None

ESGF sponsors and partners CoG version 3.7.0 Earth System CoG sponsors and partners

DoE Office of Science | IS-ENES | NASA | NOAA | NCI | NSF ESGF P2P Version ¥2.3.8-master-release NOAA | NASA | NSF | DoE Office of Science | IS-ENES

The THREDDS catalog is accessible via https://esgf.knmi.nl/thredds/

[1 Catalog /thredds/cataloc X W4

< C 0O |A b#%://esgf.knmi.nl/thredds/catalog/catalog.html;jsessionid =4BB745A4EOF433CAFABCFEI3FECF1E3T ﬁ‘ B :

Catalog /thredds/catalog/catalog.xml

Dataset Size Last Modified

Dl Earth System Root catalog
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7. Using the UERRA datasets in the climate4impact portal

To demonstrate that the UERRA datasets published on ESGF are accessible and findable, the
climatedimpact portal will be used. With climatedimpact it is possible to search the complete ESGF
federation, including UERRA datasets. A preview and some simple analysis will be performed in the
climatedimpact portal.

Creating an ESGF account and become member of UERRA
An account is needed to access the ESGF. It can be created at

https://services.ceda.ac.uk/cedasite/register/info/

Make sure that you are registered to the UERRA group:
https://esgf-data.dkrz.de/projects/uerra/

Sign in at Climate4Impact
Go to https://climate4dimpact.eu/impactportal/account/login.jsp and sign in. Once signed in you will
see the following page:

M. | 1SENES | Contact | Account | & | B

INFRASTRUCTURE FOR THE EUROPEAN NETWORK
FOR EARTH SYSTEM MODELLING

IS-ernes ‘/u Exploring climate model data

Home Data discovery Downscaling Documentation Help About us

Basket (830) Processing Jobs (96) Token API  Administration page

» Account

You are signed in

Your ESGF Openld identifier is:
https://ceda.ac.uk/openid/Maarten.Plieger

Your email is:
plieger@knmi.nl

Your climatedimpact ID:
ceda.ac.uk.openid.Maarten.Plieger

Installed credential info:

Using oauth2, credential retrieved via remote SLCS.

Valid till Thu Jun 29 12:04:17 UTC 2017.

- CN=https://ceda.ac.uk/openid/Maarten.Plieger, O=STFC RAL, DC="uk/DC=ac/DC=ceda"

Actions:
* To register for groups: HowTo: Create an ESGF account.
e Signout



https://services.ceda.ac.uk/cedasite/register/info/
https://esgf-data.dkrz.de/projects/uerra/
https://climate4impact.eu/impactportal/account/login.jsp
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Search data under project UERRA

1) Now go to Search: https://climate4dimpact.eu/impactportal/data/esgfsearch.jsp
2) Click on the facet project

3) Click on the tab named “All project properties” and select

“verra” :

. /’ M. 1 1sENES | Contact | Account | W | B
1IS-enes /u/ i i
W TRSCTRE 10 TR €OROPAY ETWORR u Exploring climate model data
100 EANT STVTEN MOSELUNG
Home | Data discovery = Downscaling  Documentation  Help  Aboutus  Account

Search Catalogs Explore your own catalogs or files Map & Plot Processing

Project (1) m > show all filters | clear all filters
All Project properties (24)
- -

19) [] PMIP3 (361)

Paleoclimate Modelling Intercomparison Project Phase il

20) [] specs (446693) Seasonal-to-decadal climate Prediction for the improvement of European Climate Services

21) [] TAMIP (1344) T

S ic Model Project
22) [] TEST (3) dummy project fpor testing purposes only
23) [/ uerra (2)
24) [Jwind (1)

Filter:

Selected filters

[] Project : uerra

Found 2 datasets. Displaying page 1 of 1

«previous |l Next »

[ Export to CSV
’ B UERRA.observations.EOBS.EUR-25.KNMI.day.tg.0.25deg.v14.0.v1
’ a UERRA reanal. HARM.EUR-11 SMHI.HARM-REANALYSIS 6hr.tas v20170626.v1
« Previous n Next » | Export to CSV

4) Itis now possible to choose any search facet in any order, like parameter, access, etc..:

FOR EANTH STSTEN NODILUNG

. ﬂ B | 15-ENES | Contact | Account | W | B
yl‘ﬁ“'nﬁmmerﬁ “/ / Exploring climate model data

Downscaling Documentation Help About us  Account _

Catalogs Explore your own catalogs or files Map & Plot Processing

Project (1) || Parameter (4) > show all filters | clear all filters

Quick select Parameter
M'rempemure (tas) D Brecp-pry |:| iyt ety hss) D Wind-{sfewind)
pebrer P t O PP [ Ret-Hurmidity-thurs) [ Mex-Wind-sfewindmax)
(mEL P \ O {prsn [] Mesx—Ret-Humidity-
[ Min-Ret-Humiditytrhsmim | [] E-Winduas)
[ AirFemperaturetie) [ Ret-Humidityths) [ w-ermebteas
[ specHumidity-thus)
[ et
D R
O ot

tpsh
Dkw—ﬂaﬁm«eﬂﬁﬁfﬂésﬁ

[0 ew-Rediation-tp-trius) [ Pressure{pfuty % Sott-Evap{evspsbisef)
[] biff-Rediation-Drrrsdsdifh €anopy Evap-tevspsbiveg)

[ etovdsteity

Selected filters

[ [/] Project : uerra ” [/] Parameter : tas]

Found 1 datasets. Displaying page 1 of 1.

10
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5) Now select the dataset “UERRA.reanal. HARM.EUR-11.SMHI.HARM-
REANALYSIS.6hr.tas.v20170626.v1” and click on the triangle to expand the filelist:

Selected filters

Found 1 datasets. Displaying page 1 of 1.

«previous [fl] Next» Export to CSV

W@ UERRAreanal HARM.EUR-11.5MHI HARM-REANALYSIS 6hr tas.v20170626.1
Catalog url: huup:/fesgf knmi.nbthredds/catalog/esgcet/1 /UERRA,reanal HARM.EUR-1 1. SMHLHARM-REANALYSIS. 6hr.tas.v201 70626 v1 xm

Text filter:
[ Do e i openin oo ok
1 UERRA.reanal. HARM.EUR-11.SMHI.HARM-REANALYS|S 6hr.tas.v20170626 W
2 tas_HARM_SMHI_HARM-REANALYSIS_6hr_20020101-20030101.n¢ 1.869G  view download "
3 tas_HARM_SMHI_HARM-REANALYSIS_6hr_20030101-20040101.nc 1.869G view download ‘
4 tas_HARM_SMHI_HARM-REANALYSIS_Shr_20040101-20050101.nc 1.874G  view download "
5 tas_HARM_SMHI_HARM-REANALYSIS_6hr_20050101-20060101.nc 1.869G view download ]
6 tas_HARM_SMHI_HARM-REANALYSIS_6hr_20060101-20070101.n¢ 1.869G  view download w
7 tas_HARM_SMHI_HARM-REANALYSIS_6hr_20070101-20080101.nc 1.869G  view download ‘

6) Click on the basket icon to add the file to your basket. You can click view to preview the file:

< c

@ Secure https://clit i d ct=ue! =tas&

File metadata and variables I

http://esgf.kn:

double
[
float
float
int
double
double

float

mi.nl/thredds/dodsC/uerra/uerra/tas_ HARM_SMHI_HARM-REANALYSIS 6hr_20020101-20030101.nc

nc_global - File metadata

time - time dimension time of length 1460
height - height

X - x-coordinate in Cartesian system

y - y-coordinate in Cartesian system

projection_Jambert () - projection_lambert

longitude (y, X) - longitude

latitude (y, ¥) - latitude

a5 (ume, y, ) - Temperature of air

4 Download ' Addtobasket & Reload

A0 ear LIADMA CAALIL LIADAA DEARAIVEIE hr AN1AATAT IN11AINT nr 10R0F  wimnr - -

7) Youcanclick “Add to Viewer” to display the complete file in the ADAGUC viewer:

a2 misonE

[ ———

Koot
P e——
PR e————

mersin Sme i SOOL. (14603460)

w2 smmon

et ) P,
TseC® o 264CH s
OX% o Xt
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Analysis using OGC Web Processing Services in climate4impact
Climate4impact supports all kinds of processing options. To demonstrate this we will calculate the
temperature averaged over an area specified by the area of a country. Polygon overlay is a function to
calculate statistics for a gridded file by extracting geographical areas defined in a GeoJSON file. The
statistics per geographical area include minimum, maximum, mean and standard deviation. The statistics are
presented in a CSV table and a NetCDF file. Statistics can be calculated for several dates at once.

Go to Processing -> Polygon Overlay at
https://climate4dimpact.eu/impactportal/account/wpsuseprocessor.jsp?processor=is_enes wps_polygonoverla
y

Processing inputs

Input File A - Polygon features (wpsnetcdfinput features) min:0 / max: 1
The input geojson, for example a NUTS GeoJSON file.

http: knmi i /CLIPC/storyline_urbanheat/geojson/NUTS_2010_L0.geojson.nc - [: ] - .
Input File B - Gridded data (wpsnetcdfinput_data) min:0 / max: 1
Gridded input data on which the statistics per area are calculated.
http:/fopendap.knmi.nl/knmi/thredds/dodsC/IS-ENES/TESTSETS/tasmax_day_EC-EARTH_rcp26_r8i1p1_20060101-20251231.nc = B8 - +
Qutput CSV filename (csvautsstatfilename) min:0 / max: 1

Name of the comma separated value (CSV) output file. Will contain statistics in table form. Can be opened in a spreadsheet program.

out_statistics.csv

- +
Variable name to process from file B (wpsvariable_varName-wpsnetcdfinput_data) min:0 / max: 1
Variable name to process as specified in input File B.

tasmax - +

Show options based on wpsnetedfinput_data

Time range from file B (wpstimerange_timeRange~wpsnetcdfinput_data) min:0 / max: 1
Time range, e.g. 2010-01-01T12:00:002/2010-02-01T12:00:00Z. If * is given as input, all dates in the file will be processed.

2010-02-22T12:00:00Z = +

Show options based on wpsnetcdfinput_data

For Input File B, select the UERRA dataset which was previousely added to your basket. For variable
select tas instead of tasmax. Adjust the timerange accordingly. Once processed the result is stored in
your basket and can be viewed in the viewer. In the viewer it is possible to make timeseries graphs like:

< C @ https://cli i pactportal/adagucviewer ( Ifad: ver? PS%3A%2F%2Fcli eU%2F! tal%2FDAP%2Fceda... % | ©

App b3
timeseries graph for location [10.57,51.83]

mean in K

T
200201-01

W tas_mean
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https://climate4impact.eu/impactportal/account/wpsuseprocessor.jsp?processor=is_enes_wps_polygonoverlay
https://climate4impact.eu/impactportal/account/wpsuseprocessor.jsp?processor=is_enes_wps_polygonoverlay
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Summary

The UERRA ESGF data node was successfully installed and set-up at KNMI. A demonstrator dataset was
retrieved from MARS, converted from GRIB to NETCDF and published on the data node. Corresponding
metadata based on the CLIPC Data reference syntax was added to the files. The UERRA data node is linked
to the ESGF federation through the DKRZ index node. Using the climate4impact portal it was demonstrated
that UERRA data is indeed findable and usable in the ESGF federation.

The publication of a MARS catalog retrieved dataset is delivered to the ESGF Node.

Acronyms

ADAGUC
API

CF-Conventions
CLIMATE4IMPACT

CLIPC
CLIPC DRS
DKRZ
ECMWEF
ESGF
FIMEX
GRIB
IS-ENES
MARS
NETCDF
0GC
OPENDAP
PERFSONAR
THREDDS
UERRA
WCS
WMS
WPS

Atmospheric Data Access for the Geospatial User Community
Application Programming Interface

Climate and Forecast conventions

EU FP7 IS-ENES portal for the climate impact research community
Climate Information Portal for Copernicus

Data Reference Syntax as defined in the EU project CLIPC
Deutsche Klimarechenzentrum, Germany, Hamburg

European Center for Meteorological Weather Forecasting

Earth System Grid Federation

File Interpolation, Manipulation and EXtraction library

GRIdded Binary or General Regularly-distributed Information in Binary form
Infrastructure for the European Network of Earth System Modelling
ECMWF Meteorological Archival and Retrieval System

Network Common Data Format

Open Geospatial Consortium

Open-source Project for a Network Data Access Protocol

Network Performance and Troubleshooting (perfSONAR)
Thematic Real-time Environmental Distributed Data Services
Uncertainties in Ensembles of Regional Re-Analyses

Web Coverage Services

Web Mapping Services

Web Processing Services
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Reference Documents

Climate4impact portal: https://climate4impact.eu/

CLIPC DRS document:
http://www.clipc.eu/media/clipc/org/documents/other/metadata standards for climate impact indicato
rs_v1.4.pdf

CLIPC DRS Metadata checker: https://dev.knmi.nl/projects/drschecker/wiki

ESGF Atlassian wiki: https://acme-climate.atlassian.net/wiki/display/ESGF/Manual

ESGF Installation Manual: https://github.com/ESGF/esgf-installer/wiki/ESGF-Installation-From-scratch

ESGF White Paper: https://esgf.linl.gov/media/pdf/2017-ESGF-Brochure.pdf

Managing your data with DRS: https://drclimate.wordpress.com/2015/09/04/managing-your-data/

UERRA ESGF Project page: https://esgf-data.dkrz.de/projects/uerra/

UERRA ESGF Thredds data server: https://esgf.knmi.nl/thredds/
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https://esgf.llnl.gov/media/pdf/2017-ESGF-Brochure.pdf
https://drclimate.wordpress.com/2015/09/04/managing-your-data/
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Appendices

Appendix A - Fimex configuration file for adding DRS Metadata to
NetCDF files

<?xml version="1.0" encodin UTF-8"2>
<cdmGribReaderConfig xmlns="http://www.met.no/schema/fimex/cdmGribReaderConfig"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

>catior H e

w.met.no/s

mGribReaderConfic.xsd"> —-><processOptions>

<!-- parameters to s 11,
<option name="selectParameters" valu

</processOptions>
<overrule>
! v

</overrule>

<global_attributes>
<attribute "Conventions" value=" 1.6" type="string" />
<attribute Activity" value="uerra" type="string" />

<attribute name="title" value="unknown" type="string" />
<attribute min_time" value: MIN_DATETIME ($Y-%m-%d %H:%M:%SZ)%" type="string" />
<attribute name="max_time" value="$MAX DATETIME (3Y-%m-3%d)%" type="string" />
<attribute time_coverage start" value="$MIN_DATETIME ($Y%m%d)3%" type="string" />
<attribute name="time_coverage_end" value="$MAX DATETIME (%$Y%m%d)3%" type="string" />
<attribute
<attribute name="references" value="unknown"
. "ovalue="" ty
"none" type
institution" value="SMHI" type="string" />
e="institution_url" value="http://www.smhi.se" type="string" />
contact" value="per.unden@smhi.se" type="string" />

I-= ribute name="hi
<attribute name="comment" value
<attribute nam
<attribute nam
<attribute nam

<attribute name="contributor name" value="" type="string" />
<attribute name="contributor role" value="" type="string" />
</global_attributes>
<axes>

<time id="time" nan
<attribute nam

"time" type="double">
long_name" value="time" type="string" />
standard name" value="time" type="string" />
nit as r
t e="unit e
<attribute name="units" value="seconds sinc
</time>
<spatial_axis typeOfGrid="lambert" id="x" name="x" type="float">
<attribute nam long_name" value="x-coordinate in Cartesian system" type="string" />
<attribute name="standard_name" value="projection_x_coordinate" type="string" />
<attribute name="units" value="m" type="string" />
</spatial_axis>
<spatial axis typeOfGrid="lambert" id="y" name="y" type="float">
<attribute name="long name" value="y-coordinate in Cartesian system" type="string" />
standard_name" value="projection_ y coordinate" type="string" />
units" value="m" type="string" />

2007- 60
1970-01-01

100 +00:00" t

00:00:00 +00:00" type="string" />

</spatial_axis>

<spatial_axis typeOfGrid="mercator" id="x" name="x" type="float">

"long_name" value="x-coordinate in Cartesian system" type="string" />

standard_name" value="projection x_coordinate" type="string" />
<attribute name="units" value="m" type="string" />

</spatial_axis>

<spatial_axis typeOfGrid="mercator" id="y" name="y" typ float™>
<attribute name="long_name" value="y-coordinate in Cartesian system" type="string" />
<attribute name="standard_name" value="projection_y_coordinate" type="string" />
<attribute name="units" value="m" type="string" />

</spatial_axis>

<spatial axis typeOfGrid="polar stereographic" id="x" name="x" type="float">
<attribute name="long_name" value="x-coordinate in Cartesian system" type="string" />
<attribute name="standard_name" value="projection_x_coordinate" type="string" />
<attribute name="units" value="m" type="string" />

</spatial_axis>

<spatial axis typeOfGrid="polar_stereographic" id="y" name="y" type="float">
<attribute name="long_name" value="y-coordinate in Cartesian system" type="string" />
<attribute name="standard_name" value="projection_y_coordinate" type="string" />
<attribute name="units" value="m" type="string" />

</spatial_axis>

<spatial axis typeOfGrid="regular 11" id="x" name="longitude" type="float">
<attribute name="long_name" value="longitude" type="string" />
<attribute name="units" value="degrees_east" type="string" />

</spatial_axis>

<spatial_axis typeOfGrid="regular 11" id " name="latitude" type="float">
<attribute name="long name" value="latitude" type="string" />
<attribute name="units" value="degrees north" type="string" />

</spatial_axis>

<spatial axis typeOfGrid="rotated 11" id="x" name="rlon" type="float">
<attribute name="long name" value="rotated longitude" type="string" />
<attribute name="standard_name" value="grid_longitude" type="string" />
<attribute name="units" value="degrees" type="string" />

</spatial_axis>

<spatial axis typeOfGrid="rotated 11" id="y" name="rlat" type="float">
<attribute name="long name" value="rotated latitude" type="string" />

standard_name" value="grid_latitude" type="string" />

units" value="degrees" type="string" />

</spatial_axis>
<spatial_axis id="longitude" name="longitude">

<attribute valid_max" value="180." type="float" />
<attribute valid min" value="-180." type="float" />
<attribute "long name" value="longitude" type="string" />
<attribute standard_name" value="longitude" type="string" />

<attribute name="units" value="degree east" type="string" />
</spatial_axis>
<spatial_axis id="latitude" name="latitude">
<attribute name="valid max" value="90." type="float" />
<attribute name="valid _min" value="-90." type="float" />
<attribute long_name" value="latitude" type="string" />
<attribute name="standard name" value="latitude" type="string" />
<attribute name="units" value="degree north" type="string" />
</spatial_axis>

"surface" grib2 i gribl_id=
<attribute _FillValue" value="-32767" type="short" />
<attribute description" value="ground or water surface" type="string" />
<attribute name="long name" value="surface" type="string" />

<vertical_ axis id="surface" name= type="short">
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<attribute name="positive" value="up" type="string" />
<attribute name="units" value="m" type="string" />
</vertical_axis>
<vertical_axis id="isotherm 0C_level" name="isotherm 0C_level" gribl_id="4" grib2_id="4" type="short">
<attribute name=" FillValue" value="-32767" type="short" />
<attribute name="description" value="level of OdegreeC isotherm" type="string" />
<attribute name="long_name" value="isotherm 0C" type="string" />
<attribute name="positive" value="up" type="string" />
</vertical_axis>
<vertical_ axis id="maximum wind_level" name="maximum wind_level" gribl id="6" grib2 id="6" type="short">
<attribute nam _Fillvalue" value="-32767" type="short" />
<attribute name="long name" value="max wind level" type="string" />
<attribute name="positive" value="up" type="string" />
</vertical_axis>
<vertical_axis id="tropopause" name="tropopause" gribl id="7" grib2 i
<attribute name="_FillValue" value="-32767" type="short" />
<attribute name="long_name" value="Tropopause" type="string" />
<attribute name="positive" value="up" type="string" />
</vertical_axis>
<vertical_axis id="top of atmosphere" name="top of atmosphere" grib2 id="8" gribl id="8" type="short">
<attribute name="_ Fillvalue" valu -32767" type="short" />
<attribute name="long_name" value="nominal top of atmosphere" type="string" />
<attribute name="positive" value="up" type="string" />
</vertical_axis>
<vertical_ axis id="isotherm percK level" name="isotherm percK level" gribl id="20" type="short">

type="short">

<attribute _Fillvalue" value="-32767" type="short" />
<attribute description” value="level of 1/100K isotherm" type="string" />
<attribute long_name" value="isotherm $K" type="string" />

<attribute name="units" value="1/100 K" type="string" />
<attribute name="positive" value="up" type="string" />
</vertical_axis>
<vertical_axis id="mean_sea_level" name="mean_sea_level" grib2_id="101" gribl_id="102" type="short">
<attribute name="_FillValue" value="-32767" type="short" />
<attribute description" value="mean sea level" type="string" />
<attribute name="long name" value="mean_sea_level" type="string" />
<attribute positive" valu type="string" />
<attribute name="units" value="m" type="string" />
</vertical_axis>
<vertical_axis id="pressure" name="pressure" grib2_ id="100" gribl_id="100" type="float">

description" value="pressure" type="string" />
<attribute "long name" value="pressure" type="string" />
<attribute nam standard_name" value="air_pressure" type="string" />
<attribute name="positive" value="down" type="string" />

< ba
<attribute

"units" value="hPa" type="string" />

<attribute name="units" value="Pa" type="string" />
</grib2>
</vertical_axis>
<vertical_axis id="height_above msl" name="height_above _msl" grib2_ id="102" gribl_id="103" type="float">
<attribute description" value="height above MSL, altitude" type="string" />
<attribute name="long_name" value="height" type="string" />
<attribute positive" value="up" type="string" />
<attribute units" value="m" type="string" />
</vertical_axis>
<vertical axis id="layer between_altitudes" name="layer between altitudes" gribl id="104" type="float">
<attribute description" value="layer between two altitudes" type="string" />
<attribute long_name" value="layer between two altitudes" type="string" />
<attribute "positive" value="up" type="string" />
<attribute units" value="100m" type="string" />
</vertical_axis>
<vertical_axis id="height" name="height" grib2 id="103" gribl_id="105" type="float">
<attribute name="description" value="height above ground" type="string" />
<attribute long_name" value="height" type="string" />
<attribute positive" valu p" type="string" />
<attribute name="units" value="m" type="string" />
</vertical_axis>
<vertical_axis id="sigma" name="sigma" grib2_ id="104" gribl id="107" type="float">
<attribute name="description" value="atmosphere sigma coordinate" type="string" />
<attribute name="long_name" value="atmosphere_sigma_coordinate" type="string" />
<attribute name="standard_name" value="atmosphere_sigma_coordinate" type="string" />
<attribute name="positive" value="down" type="string" />
</vertical_axis>
<vertical_axis id="hybrid" name="k" grib2 id="105" gribl id="109" type="double">
<attribute name="standard name" value="atmosphere hybrid sigma_pressure coordinate" type="string" />

<attribute formula" value="p(n,k,3,1) = ap(k) + b(k)*ps(n,j,i)" type="string" />
<attribute formula_terms" value="ap: ap$EXT% b: LSEXT% ps: ps pO: pOSEXT%" type="string" />
<attribute long_name" value="atmosphere_hybrid_sigma_pressure_coordinate" type="string" />

<attribute positive" value="down" type="string" />
<values mode="hybridSigmaCalc (ap,b,p0)" />
- s, will other

ona alue

0 0. 4 7 716 0.981
<additional_axis_variable name="p0" type="double" axis="">
<attribute name="units" value="Pa" type="string" />

<values>101325</values>
</additional_axis_variable>
<additional_axis_variable name="ap" type="double" axis="k">
<attribute name="units" value="Pa" type="string" />
<values mode="extraHalvLevell" actor="1" />

es be

N

1728.1 885 1265.08

onal_axis_variable>

<additional_axis_variable name="b" type="double" axis="k">
<attribute name="units" value="1" 'string" />
<values mode="extraHalvLevel2" scale_factor="1" />

1 val i11

~
N

510 B 1843 74
</additional_axis_variable>
</vertical_axis>
<vertical_axis id="depth" name="depth" grib2 id="106" type="short">
<attribute description" value="depth below land surface" type="string" />
<attribute long_name" value="depth" type="string" />
<attribute positive" value type="string" />
<attribute standard_name" value="depth" type="string" />
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<gribl>
<attribute name="units" value="cm" type="string" />
</gribl>
<grib2>
<attribute name="units" value="m" type="string" />
</grib2>
</vertical_axis>
<vertical axis id="specified pressure_difference" name="specified pressure difference" grib2 id="108" typ
<attribute —"description" value="Level at specified pressure difference from ground to level" typ
<attribute name="long name" value="specified pressure difference from ground" type="string" />

"float">
string" />

<attribute standard_name" value="air pressure" type="string" />
<attribute positive" value="up" type="string" />
<grib2>
<attribute name="units" value="Pa" type="string" />
</grib2>

</vertical_axis>
<vertical_axis id="potential vorticity surface" name="potential vorticity surface" grib2_ id="109" type="float">

<attribute name="description" value="Potential vorticity surface" type="string" />

<attribute name="long name" value="potential vorticity surface" type="string" />

<attribute nam standard_name" value="ertel potential vorticity" type="string" />

<attribute name="positive" value string" />

<grib2>

<attribute name="units" value="K m"2 kg"-1 s*-1" type="string" />

</grib2>
</vertical_axis>
<vertical axis i

e="depth_between_layers"
1y al

gribl_id="112" type="short">
functi to extract t 2

from

<attribute description" value="depth between layers below land surface" type="string" />
<attribute long_name" valu depth between layes" type="string" />

<attribute positive" value="down" type="string" />

<attribute standard_name" value="depth" type="string" />

<attribute name="units" value="cm" type="string" />
</vertical_axis>
<vertical axis id="theta" name="theta" grib2 id="107" gribl id="113" type="float">
description" value="isentropic layer" type="string" />
units" value="K" type="string" />

</vertical_axis>
<vertical_axis id="depth_below_sea" name="depth below_sea" grib2_ id="160" gribl_id="160" type="short">

<attribute description" value="depth below sea surface" type="string" />
<attribute long_name" value="depth_below_sea" type="string" />
<attribute "positive" value="down" type="string" />

<attribute standard_name" value="depth" type="string" />

<attribute name="units" value="m" type="string" />
</vertical_axis>

<vertical_axis id="harmoniUnknownll7" name="harmoniUnknownll7" gribl_ id="117" type="short">
<attribute name="_FillValue" value="-32767" type="short" />
<attribute name="positive" value: p" type="string" />

</vertical_axis>

<vertical_axis id="adiabatic_condensation_level" name="adiabatic_condensation_level" gribl_id="5" type="short">
<attribute name="_Fillvalue" value="-32767" type="short" />
<attribute name="long_name" value="adiabatic condensation level (parcel lifted from surface)
<attribute name="positive" value="up" type="string" />

</vertical_axis>

type="string" />

<vertical axis id="harmoniUnknownlO" name="harmoniUnknownlO" gribl id="10" type="short">
_FillValue" value="-32767" type="short" />
positive" value="up" type="string" />

</vertical_axis>

<vertical_axis id="total atmosphere" name="total atmosphere" gribl_ id="200" type="short">
<attribute name="_FillValue" value="-32767" type="short" />
<attribute nam long_name" valu total atmosphere as single layer" type="string" />
<attribute name="positive" p" type="string" />

</vertical_axis>

<vertical_axis id="local vertical level 200" name="local vertical level 200" grib2 id="200" type="float">
<attribute name="description" value="vertical level 200, defined locally, ask center" type="string" />
<attribute name="long name" value="unknown vertical level 200" type="string" />
<attribute name="positive" value="up" type="string" />

</vertical_axis>

<vertical_axis id="entire_ ocean" name="entire_ocean" grib2_id="201" gribl_id="201" type="float">
<attribute name="long name" entire ocean as single layer" type="string" />
<attribute name="positive" p" type="string" />

</vertical_axis>

<vertical_axis id="local vertical level 204" name="local vertical level 204" grib2_id="204" type="float">
<attribute name="description" value="vertical level 204, defined locally, ask center" type="string" />

long_name" value="unknown vertical level 204" type="string" />

positive" p" type="string" />

</vertical_axis>
<vertical axis id="local vertical_ level 211" name="local vertical level 211" grib2_id="211" type="float">
i "description" value="vertical level 211, defined locally, ask center" type="string" />

long_name" unknown vertical level 211" type="string" />
<attribute name="positive" "string" />

</vertical_axis>

<vertical axis id="local vertical_ level 212" name="local vertical_ level 212" grib2_id="212" type="float">
<attribute name="description" value="vertical level 212, defined locally, ask center" type="string" />
<attribute name="long_name" value="unknown vertical level 212" type="string" />
<attribute name="positive" value="up" type="string" />

</vertical_axis>

<vertical axis id="local vertical_ level 213" name="local vertical level 213" grib2_id="213" type="float">
<attribute name="description" value="vertical level 213, defined locally, ask center" type="string" />

long_name" value="unknown vertical level 213" type="string" />

positive" up" type="string" />

</vertical_axis>
<vertical axis id="local vertical_ level 214" name="local vertical level 214" grib2_id="214" type="float">
i description" value="vertical level 214, defined locally, ask center" type="string" />

long_name" value="unknown vertical level 214" type="string" />
<attribute name="positive" value="up" type="string" />

</vertical_axis>

<vertical axis id="local vertical_level 222" name="local vertical_ level 222" grib2_id="222" type="float">
<attribute name="description" value="vertical level 222, defined locally, ask center" type="string" />
<attribute name="long_name" value="unknown vertical level 222" type="string" />
<attribute name="positive" p" type="string" />

</vertical_axis>

<vertical axis id="local vertical_level 223" name="local vertical_ level 223" grib2_id="223" type="float">
<attribute name="description" value="vertical level 223, defined locally, ask center" type="string" />
<attribute name="long_name" value="unknown vertical level 223" type="string" />
<attribute name="positive" value="up" type="string" />

</vertical_axis>

<vertical axis id="local vertical_level 224" name="local vertical_ level 224" grib2_id="224" type="float">
<attribute name="description" value="vertical level 224, defined locally, ask center" type="string" />
<attribute name="long_name" value="unknown vertical level 224" type="string" />
<attribute name="positive" value="up" type="string" />

</vertical_axis>

<vertical axis id="local vertical_level 232" name="local vertical level 232" grib2_id="232" type="float">
<attribute name="description" value="vertical level 232, defined locally, ask center" type="string" />
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<attribute name="long name" value="unknown vertical level 232" type="string" />

<attribute name="positive" value="up" type="string" />
</vertical_axis>
<vertical_axis id="local_vertical_level 233" name="local vertical level 233" grib2_id="233" type="float">
description" value="vertical level 233, defined locally, ask center" type="string" />
long_name" "unknown vertical level 233" type="string" />
positive" p" type="string" />

</vertical_axis>

<vertical_axis id="local_vertical_level 234" name="local vertical level 234" grib2_id="234" type="float">
<attribute name="description" value="vertical level 234, defined locally, ask center" type="string" />
<attribute name="long name" value="unknown vertical level 234" type="string" />
<attribute name="positive" value="up" type="string" />

</vertical_axis>

<vertical_axis id="local_vertical_level 242" name="local vertical_level 242" grib2_id="242" type="float">
<attribute nam description" value="vertical level 242, defined locally, ask center" type="string" />
<attribute name="long name" unknown vertical level 242" type="string" />
<attribute name="positive" " type="string" />

</vertical_axis>

<vertical_axis id="local_vertical_level 243" name="local vertical_level 243" grib2_id="243" type="float">
<attribute name="description" value="vertical level 243, defined locally, ask center" type="string" />
<attribute name="long_name" value="unknown vertical level 243" type="string" />
<attribute name="positive" value="up" type="string" />

</vertical_axis>

<vertical_axis id="local_vertical_level 244" name="local vertical_level 244" grib2_id="244" type="float">
<attribute name="description" value="vertical level 244, defined locally, ask center" type="string" />
<attribute name="long name" unknown vertical level 244" type="string" />
<attribute name="positive" p" type="string" />

</vertical_axis>

</axes>

<variables>
<!-- P re ()
<parameter name="air pressure_at sea level" type="float">
<gribl indicatorOfParameter="151" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" typeOflevel=
<grib2 discipline="0" parameterCategory="3" parameterNumber="1" typeOfLevel="1"/>
<attribute name="long name" value="Mean Sea Level Pressure (MSLP)" type="string"/>
<attribute name="standard_name" value="air_ pressure_at_sea_level" type="string"/>
<attribute name="units" value="Pa" type="string"/>
</parameter>

1" levelNo="0"/>

<parameter name="surface air pressure" type="float">
<gribl indicatorOfParameter="134" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" typeOflLevel="
<grib2 discipline:"o" parameterCategory="3" parameterNumber="0" typeOfLevel="1"/>
<attribute name="long name" value="Surface air pressure" type="string"/>
<attribute name="standard_name" value="surface air_pressure" type="string"/>
<attribute name
</parameter>

" levelNo="0"/>

units" value="Pa" type="string"/>

"surface_air_ pressure" type:"float">
<grib2 discipline="0" parameterCategory="3" parameterNumber="25" typeOfLevel="105"/>
<attribute name="long name" value="Logarithmic surface air pressure (lnsp)" type="string"/>
<attribute name="standard_name" value="surface_air_pressure" type="string"/>
<attribute name="units" value="1 ln(re 1lPa)" type="string"/>

</parameter>

<parameter name="geopotential height pl" type="float">
< for gribl and grib2 -->
<gribl indicatorOfParameter="156" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" timeRangelIndicator="0"/>

<gribl indicatorOfParameter="7" gribTablesVersionNo="1"/>
<gribl indicatorOfParameter="7" gribTablesVersionNo="2"/>
<gribl indicatorOfParameter="7" gribTablesVersionNo="3"/>
<grib2 discipline="0" parameterCategory="3" parameterNumber="5" typeOfLevel="100"/>

<attribute "_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute "long_name" value="geopotential_height" type="string" />
<attribute "standard_name" value="geopotential_height" type="string" />
<attribute "units" value="m" type="string" />

</parameter>
<parameter name="geopotential pl" type="float">
<gribl indicatorOfParameter="156" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" typeOfLevel="100"/>
<grib2 discipline="0" parameterCategory="3" parameterNumber="4" typeOfLevel="105"/>
<attribute name="long name" value="Geopotential pressure levels" type="string"/>
<attribute name="standard_name" value="geopotential type="string"/>
<attribute name="units" value="m"2/s"2" type="string"/>
</parameter>
<parameter name="geopotential ml" type="float">
<gribl indicatorOfParameter="129" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" typeOfLevel="109"/>
<grib2 discipline="0" parameterCategory="3" parameterNumber="4" typeOfLevel="100"/>
"long_name" value="Geopotential model levels" type="string" />
"standard_name" value="geopotential" type="string" />
"units" value="m"2/s"2" type="string" />

<attribute nam
</parameter>
<parameter name="surface geopotential" type="float" constantTime="true">
<gribl indicatorOfParameter="129" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" typeOfLevel="1"/>
<grib2 discipline="0" parameterCategory="3" parameterNumber="4" typeOfLevel="103"/>
<attribute name="long name" value="Surface geopotential (fis)" type="string" />
<attribute name="standard_name" value="surface_geopotential" type="string" />
<attribute name="units" value="m"2/s"2" type="string" />
</parameter>
<parameter name="surface altitude" type="float">
<grib2 discipline="0" parameterCategory="3" parameterNumber="5" typeOflLevel="1"/>
<gribl indicatorOfParameter="7" gribTablesVersionNo="253" identificationOfOriginatingGeneratingCentre="233" typeOfLevel="105" levelNo="0"/>
<attribute nam value="Orography (ZS)" type="string" />
<attribute name="standard_name" value="surface_altitude" type="string" />
<attribute name="units" value="m" type="string" />
</parameter>

<parameter name*"cloud cover" type="float">
1 or gribl and grib2

m

<!-- high U -=>
<gr:|.b1 indicatorOfParameter="188" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
edium clouds

tlngGeneratlngCentre "o />
nh

<gr:|.h1 1nd1cator0tParameter:"lBG" gribTablesVersionNo="128" />

="248" 1dent1f1catlon0 OrlglnatlngGeneratlnquntre:"98"/)
ib2 ¢ bE g I
<attr1buta nam 'longiname value:"cloud coverage
<attribute name="units" value="%" type="string" />
</parameter>
<parameter name="total precipitation" type="float">
<gribl indicatorOfParameter="61" gribTablesVersionNo="3"/>
<attribute name="long name" value="total_precipitation" type="string" />
<attribute name="units" value="kg m"-2" type="string" />
</parameter>

<gr1b1 1nd1catorOfParameter

type "string" />
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<parameter name="x wind 10m" type="float">
<gribl indicatorOfParameter="33" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard name" value="x_wind" type="string" />
<attribute name="units" value="m s"-1" type="string" />

</parameter>

<parameter nam y_wind 10m" type="float">
<gribl indicatorOfParameter="34" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard name" value="y wind" type="string" />
<attribute name="units" value="m s"-1" type="string" />

</parameter>

<parameter name="x wind 10m" type="float">
<gribl indicatorOfParameter="33" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="100"/>
<grib2 discipline="0" parameterCategory="2" parameterNumber="2" typeOfLevel="103" level="10"/>
<attribute name="standard_name" value="x_wind" type="string" />
<attribute name="units" value="m s"-1" type="string" />

</parameter>

<parameter name="x wind pl" type="float">
<grib2 discipline=" parameterCategory="2" parameterNumber="2" typeOfLevel="100"/>
<1-- <gribl ir " : H="2 >
<attribute nam

Parameter grib rs 0 3" identificationO
"long_name" value="Zonal wind model levels" type="string" />
<attribute name="standard_name" value="x_wind" type="string" />
<attribute name="units" value="m/s" type="string" />
<spatial_vector direction="x,longitude" counterpart="y wind ml" />
</parameter>
<parameter name="x wind ml" type="float">
<grib2 discipline="0" parameterCategory="2" parameterNumber="2" typeOfLevel="105"/>
cat ter="33" grib No="253" tificationOfOriginatir
<attribute name="long name" value="Zonal wind model levels" type="string" />
<attribute name="standard_name" value="x_wind" type="string" />
<attribute name="units" value="m/s" type="string" />
<spatial_vector direction="x,longitude" counterpart="y wind ml" />
</parameter>

DfParam

<parameter nam y_wind 10m" type="float">
<grib2 discipline="0" parameterCategory="2" parameterNumber="3" typeOfLevel="103" level="10"/>
<gribl indicatorOfParameter="34" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="100"/>
<attribute name="standard_name" value="y wind" type="string" />
<attribute name="units" value="m s"-1" type="string" />
</parameter>
<parameter name="y wind pl" type="float">
<grib2 discipline="0" parameterCategory="2" parameterNumber="3" typeOfLevel="100"/>
<gribl indicatorOfParameter="132" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" typeOfLevel="100"/>
<attribute name="long name" value="Meridional wind pressure levels" type="string"/>
<attribute name="standard_name" value="y wind" type="string"/>
<attribute name="units" value="m/s" type="string"/>
<spatial_vector direction="y,latitude" counterpart="x wind pl"/>
</parameter>
<parameter name="y wind ml" type="float">
i 0" parameterCategory="2" parameterNumber="3" typeOfLevel="105"/>
OfParameter="34" gribTab sionNo="253" identificationOfOriginatingG
"long_name" value="Meridional wind model levels" type="string" />
<attribute name="standard_name" value="y wind" type="string" />
<attribute name="units" value="m/s" type="string" />
<spatial vector direction="y,latitude" counterpart="x_wind ml" />
</parameter>
<!-- skin temperature -->
<parameter name="surface temperature" type="float">
<grib2 discipline="0" parameterCategory="0" parameterNumber="0" typeOfLevel="1" level="0"/>
<gribl indicatorOfParameter="235" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" typeOfLevel="1" levelNo="0"/>
<attribute name="long name" value="Surface (skin) temperature (SKT)" type="string"/>
<attribute name="standard_name" value="surface temperature" type="string"/>
<attribute name="units" value="K" type="string"/>
</parameter>
<parameter name="air temperature 2m" type="float">
<grib2 discipline="0" parameterCategory="0" parameterNumber="0" typeOfLevel="103" level="2"/>
<gribl indicatorOfParameter="11" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105" levelNo="2"/>
<attribute name="standard_name" value="air_temperature" type="string" />
<attribute name="units" value="K" type="string" />
</parameter>
<parameter name="air temperature pl" type="float">
<grib2 discipline="0" parameterCategory="0" parameterNumber="0" typeOfLevel="100"/>
<attribute name="standard_name" value="air temperature" type="string" />
<attribute name="units" value="K" type="string" />
</parameter>
<parameter name="tk" type="float">
<gribl indicatorOfParameter="11" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="100"/>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="standard_name" value="air temperature" type="string" />
<attribute name="units" value="K" type="string" />
</parameter>

<1-- 2m

oint tem ature -->
<parameter name="dew_point_temperature 2m" type="float">
<gribl indicatorOfParameter="168" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98" typeOfLevel="1" levelNo="0"/>
<grib2 discipline="0" parameterCategory="0" parameterNumber="6" typeOfLevel="103" level="2"/>
<attribute name="standard_name" value="dew_point_temperature" type="string"/>
<attribute name="units" value="K" type="string"/>
</parameter>

<parameter name="fi" type="float" constantTime="true">
<gribl indicatorOfParameter="6" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="100"/>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="standard_name" value="geopotential_height" type="string" />
<attribute name="units" value="m" type="string" />
</parameter>
<parameter name="fis" type="float">
<gribl indicatorOfParameter="6" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard_name" value="geopotential height" type="string" />
<attribute name="units" value="m" type="string" />
</parameter>
<parameter name="g" type="float">
<gribl indicatorOfParameter="51" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="100"/>
<attribute name="standard name" value="specific_humidity" type="string" />
<attribute name="units" value="1" type="string" />
</parameter>
<parameter name="omega ml" type="float">
<gribl indicatorOfParameter="40" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="100"/>
i "_Fillvalue" valu 9.9692099683868690e+36f" type="float" />
'standname_name" value="omega" type="string" />
<attribute name="units" value="Pa/s" type="string" />
</parameter>
<parameter name="relative humidity 2m" type="float">
<grib2 discipline="0" parameterCategory="1" parameterNumber="1" typeOfLevel="103" level="2"/>
<gribl indicatorOfParameter="52" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard name" value="relative humidity" type="string" />
<attribute name="units" value="1" type="string" />
</parameter>
<parameter name="relative humidity pl" type="float">
<grib2 discipline="0" parameterCategory="1" parameterNumber="1" typeOfLevel="100"/>
<gribl indicatorOfParameter="52" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="100"/>
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<attribute name="standard name" value="relative humidity" type="string" />
<attribute name="units" value="1" type="string" />
</parameter>
<parameter name="visibility in air" type="float">
<grib2 discipline="0" parameterCategory="19" parameterNumber="
<attribute name="standard name" value="relative humidity" typ:
<attribute name="units" value="1" type="string" />
</parameter>
<parameter name="tcc" type="float">
<gribl indicatorOfParameter="71" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard name" value="cloud area_fraction" type="string" />
<attribute name="units" value="%" type="string" />
</parameter>
<parameter name="lcc" type="float">
<gribl indicatorOfParameter="73" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard _name" value="low_type_cloud_area_fraction" type="string" />
<attribute name="units" value="%" type="string" />
</parameter>
<parameter name="mcc" type="float">
<gribl indicatorOfParameter="74" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="standard _name" value="medium_type_cloud_area_fraction" type="string" />
<attribute name="units" value="%" type="string" />
</parameter>
<parameter name="hcc" type="float">
<gribl indicatorOfParameter="75" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard_name" value="high_type cloud_area fraction" type="string" />
<attribute name="units" value="%" type="string" />
</parameter>
<parameter name="lwe thickness_of stratiform precipitation_amount™ type="float">
<gribl indicatorOfParameter="62" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard_name" value="lwe_thickness_of_stratiform precipitation_amount" type="string" />
<attribute name="units" value="m" type="string" />
</parameter>
<parameter name="lwe thickness_of convective precipitation_amount" type="float">
<gribl indicatorOfParameter="63" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard_name" value="lwe_thickness_of_convective_precipitation_amount" type="string" />
<attribute name="units" value="m" type="string" />
</parameter>
<parameter name="air pressure_at sea level" type="float">
<gribl indicatorOfParameter="1" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="103"/>
"standard_name" value="air pressure_at_sea level" type="string" />
"units" value="Pa" type="string" />

typeOfLevel="1"/>
string" />

</parameter>

<parameter name="surface air pressure" type="float">
<gribl indicatorOfParameter="1" gribTablesVersionNo="1" identificationOfOriginatingGeneratingCentre="96" typeOfLevel="105"/>
<attribute name="standard_name" value="surface_air_pressure" type="string" />
<attribute name="units" value="Pa" type="string" />

</parameter>

- ensen es (ec) -->
<parameter name="geopotential" type="float" constantTime="true">
<gribl indicatorOfParameter="129" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
<attribute _Fillvalue" value="9.9692099683868690e+36f" type="float" />
<attribute "long_name" value="geopotential" type="string" />
<attribute e="standard_name" value="geopotential" type="string" />
<attribute name="units" value="m2/s2" type="string" />
</parameter>
<parameter name="lwe thickness of percipitation amount" type="float">
<gribl indicatorOfParameter="228" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
"_FillValue" value="9.9692099683868690e+36f" type="float" />
o="standard_name" value="lwe thickness_of percipitation_amount" type="string" />
<attribute name="units" value="kg/m2" type="string" />
</parameter>
<parameter name="lwe thickness of snowfall amount" type="float">
<gribl indicatorOfParameter="144" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
<attribute name="_Fillvalue" valu 9.9692099683868690e+36f" type="float" />
<attribute name="standard_name" value="lwe_ thickness_of snowfall amount" type="string" />
<attribute name="units" value="kg/m2" type="string" />
</parameter>
<parameter name="cloud area_fraction" type="short">
<gribl indicatorOfParameter="164" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
<attribute name="_FillValue" value="-32767" type="short" />
<attribute name="scale_factor" value="0.0001" type="float" />
<attribute name="standard_name" value="cloud area_fraction" type="string" />
<attribute name="units" value="1" type="string" />
</parameter>
<parameter name="air temperature" type="float">
<gribl indicatorOfParameter="130" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
_Fillvalue" value="9.9692099683868690e+36f" type="float" />
"standard_name" value="air_ temperature" type="string" />
<attribute name="units" value="K" type="string" />
</parameter>
<parameter name="dewpoint 2m" type="float">
<gribl indicatorOfParameter="168" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
<attribute name="_Fillvalue" valu 9.9692099683868690e+36f" type="float" />
<attribute name="units" value="K" type="string" />
</parameter>
<parameter name="air temperature 2m" type="float">
<gribl indicatorOfParameter="167" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="standard_name" value="air_temperature" type="string" />
<attribute name="units" value="K" type="string" />
</parameter>
<parameter name="max_air temperature 2m" type="float">
<gribl indicatorOfParameter="121" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
<attribute nam _Fillvalue" value="9.9692099683868690e+36f" type="float" />
<attribute name="standard_name" value="air temperature" type="string" />
<attribute name="units" value="K" type="string" />
</parameter>
<parameter name="min air temperature 2m" type="float">
<gribl indicatorOfParameter="122" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="standard_name" value="air_temperature" type="string" />
<attribute name="units" value="K" type="string" />
</parameter>
<parameter name="x wind_10m" type="float">
<gribl indicatorOfParameter="165" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98">
<extraKey name="localDefinitionNumber" value="1" /> <!-- just >
</gribl>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute "standard_name" value="x_wind" type="string" />
<attribute name="units" value="m/s" type="string" />
</parameter>
<parameter name="y wind 10m" type="float">
<gribl indicatorOfParameter="166" gribTablesVersionNo="128" identification
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="standard_name" value="y wind" type="string" />
<attribute name="units" value="m/s" type="string" />

riginatingGeneratingCentre="98"/>
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</parameter>

max_wind_speed_of_gust_10m" type="float">
<gribl indicatorOfParameter="123" gribTablesVersionNo="128" identificationOfOriginatingGeneratingCentre="98"/>
"_Fillvalue" valu 9.9692099683868690e+36f" type="float" />

"standard_name" value="max_wind_speed_of gust" type="string" />

"units" value="m/s" type="string" />

</parameter>

<parameter name="significant wave_height" type="float">
<gribl indicatorOfParameter="229" gribTablesVersionNo="140" />
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
"units" value="m" type="string"/>
<attribute name="standard name" value="sea_surface wave significant_height" type="string"/>
</parameter>
<parameter name="wave_ direction" type="float">
<gribl indicatorOfParameter="230" gribTablesVersionNo="140"/>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="units" value="degree" type="string"/>
<attribute name="standard name" value="sea_ surface wave_to_direction" type="string"/>
</parameter>
<parameter name="peak wave period" type="float">
<gribl indicatorOfParameter="231" gribTablesVersionNo="140"/>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="long name" value="sea_surface wave_peak period" type="string"/>
<attribute name="units" value="s" type="string"/>
</parameter>
<parameter name="mean wave period" type="float">
<gribl indicatorOfParameter="232" gribTablesVersionNo="140"/>
<attribute name="_FillValue" value="9.9692099683868690e+36f" type="float" />
<attribute name="units" value="s" type="string"/>
<attribute name="standard _name" value="sea_surface_wave_mean_period_from_variance_spectral density_first_frequency moment" type="string"/>
<attribute name="long name" value="sea surface wave_significant_period" type="string"/>
</parameter>
<parameter name="cdww" type="float">
<gribl indicatorOfParameter="233" gribTablesVersionNo="140"/>
<attribute name="units" value="" type="string"/>
<attribute name="long_name" value="sea_surface wave_drag coefficient" type="string"/>
</parameter>
<parameter name="wind speed 10m" type="float">
<gribl indicatorOfParameter="245" gribTablesVersionNo="140"/>
_Fillvalue" value="9.9692099683868690e+36f" type="float" />
"units" value="m/s" typ: g"/>
<attribute name="standard name" value="w ed" type="string"/>
</parameter>
<parameter name="137Cesium_concentration" type="float">
<gribl indicatorOfParameter="200" gribTablesVersionNo="133" identificationOfOriginatingGeneratingCentre="54">
<extraKey name="isotopeldentificationNumber" value="169"/>
</gribl>

value

nam
Bq*h/m3" type

<attribute name="units" valu
</parameter>
<parameter name="133Xenon concentration" type="float">
<gribl indicatorOfParameter="200" gribTablesVersionNo="133" identificationOfOriginatingGeneratingCentre=
<extraKey name="isotopeldentificationNumber" value="158"/>
</gribl>

54>

string" />

ne

Bg*h/m3" type

nar
"units" value

<attribute nam
</parameter>

</variables>
</cdmGribReaderConfig>
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