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IS-enes
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INFRASTRUCTURE FOR THE EUROPEAN NETWORK
FOR EARTH SYSTEN MODELLING

ESGF Data Nodes 2019 IS-ENES CDI climate4impact

;  Tailored for end-users
« 31 worldwide -
worldwi S -
i tnetit i T —— : « Supports on-demand data
« 18 Europe (17 institutions
N ur INSTITUTION ﬁe:‘)”:z;f”’“"‘ Ul [ane | sacein |
. @ esaf-gavin-test < > — ro Ce SS I n
coordinated by IS-ENES e -
@ esofprod (Greenland) o
@ esqf-test @ . gy | D’::‘
@ esoftest {1 ) i (Finland) % A .
o I feland S v . =)
bl ok P {5 “m'g $ # () : 1IS-enes A/ Exploring climate model data
¥ K\nuled - =
£ 4
. e viosna x (2 Data Disc Feedback
"m-n» (Ukraine) * Monron Yac —
France. o {(Mongolis)
forth 2 North G (eng (nn) = oE Bgpaw G5 g Quickfiter | Extended property finder | Quick fiter customizer -
Is-enes & T gm Bage g
icean o antic T F'”'l(w'ﬂ'n,'") Korea) o
FOR EANTE STSTEM MODELLIN (Rigerie) () Esvp) «\L?::..n G i & Precipitation & Humidity
¥ 1 er sz sl Gtas. (var) pr (var) huss (var) sfcwind (var)
LA mhu:) i Saamin = va)  Churs e CxfcWadmax tvan)
7 | Nigeria - AYTRS X ‘tasmax (var) prsn (var) rhsmax (var) uas (var)
mtz'."f’f"’. G (Bhopa) ~ - ta (var) Thsmin (var) vas (var)
- Kenya. = i rhs (var)
I”!«l Brasil Tanzania indoncad) hus (var)
. (Penuyy Loz Angola 5 hur (var)
2. B Nemibia [adacasit Indian »
. N South South Botswane | (Madagas Ocean A2y
e-infrastructure Google Grelte ) [ @pessure |

Hosts List [Reference date 06-06-2014 13:37] £2 rsds (var) o5 (var) evsosbl tvar)

is-enes L/ Exploring climate model data

Host Name Alias City Node Type Software Version Software Release Fr—1—
esgf.nces.nasa.gov 169.154.146.154 Huntsville Compute Idp Index Data v0.0.0-devel Flatbush
esgf-node.ipsl.fr 134.157.176.115 Paris Compute Idp Index Data  v1.5.0-brower_park-release-2-gfad433c-master brower_park Home [LTTLISSWEME Feedback

. esg-datanode.jpl.nasa.gov  137.78.210.36 Sylmar Compute Idp Index Data  v1.6.0-3-939599da-devel brower_park
pamdi1t.linl.gov 198.128.245.161 Livermore Compute Idp Index Data  v1.6. 1-bushwick_myrtie-release-devel bushwick_myrtie tas_day_GFDL-CM4_historical_r1i1p1f1_gr1_19300101-19491231.nc + to Search

lI < pamdi9. inl.gov 198.128.245.159 Livermore Compute Idp Index Data  v1.5.0-brower_park-release-master brower_park - L bressdicn . N o aiLOrL 18300101 TDaRtEs!

esgdata.gfdl.noaa.gov 140.208.31.117 Princeton Compute Idp Index Data  v1.5.0-brower_park-release-3-g3a0c6de-master brower_park m
esafindex1.ceda.ac.uk Annleton. Comnute Tdn Index Data. v1.5.0-hrower_nark-release-3-n9a0chide-master hrower_nark

Climate Information Portal

B = B 4

| vepoymen

130.246.142.222

Dimensions
brds of length 2
lat oflength 180
on of length 268
time of length 7300

Variables

double nc_global ()
double lat (1)
double lat_bns (lat, bnds)
double lon (lon)
double lon_bnds (on, bnds)
float tas (time, lat, lon)
double time (time)

double time_bnds (time, bnds)

Selected attributes for nc_global
Variable: nc_global

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA
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What is the climatedimpact portal? =/

» Platform for researchers to explore climate data and perform analysis

» Connects to ESGF web services
» Search, Catalog Support, Security

i S -e ﬁES L/V Exploring climate model data

» Several projects and experiments PN ... Discovery Feedbeck
Welcome to the Climate4impact 2.0 portal
» Visualization via ADAGUC Software e e o Bt S e
support climate change impact modell impact and ad i as well anyone else wanting to use climate change data.
> V| S ual |Zat|0n Syste m u S| ng We b M a p Se rV| Ces The sections below are just placeholders and will guide you in the future to the specific domains.

» Web Coverage Services for data transformation

» Analysis using (Py)WPS to perform calculations
» icclim open-source software for on-demand climate indices calculation
» Data sub-selection
» Personal store for processing results

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824084

» |n production
» Deployed in the cloud
» |s one of the official CMIP6 dissemination portals
BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 3
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Web based faceted search

LN Data Discovery WTll-n1o4

Quick filter

_tas
~tasmin
_tasmax
“ta

Results (207,228) - displaying page 1 of 8290 <

Extended property finder

(var)
(var)
(var)
(var)

_pr

prc
~prsn

Quick filter customizer

(var)
(var)
(var)
(var)
(var)
(var)

: < / Exploring climate model data

& precipitation & Humidity 53 Wind
(var) [ huss (var) [ sfcWind (var)
(var) “hurs (var) ~sfcWindmax (var)
(var) ~rhsmax (var) “uas (var)
“rhsmin (var) [ vas (var)
“rhs (var)
“hus (var)
“hur (var)
_ps (var) _evspsbl (var)
“psl (var) “levspsblpot (var)
~pfull (var) ~evspsblsoi (var)
“evspsblveg (var)
1

v cordex.output.AFR-44.DMI.ECMWF-ERAINT.evaluation.r1ilp1.HIRHAMS.v2.day.uas

v cordex.output.AFR-44.DMI.ECMWF-ERAINT.evaluation.r1ilp1.HIRHAMS.v2.day.va200

- This project has received funding from the European Union's Horizon 2020 research and it

under grant

)Dn” dOWn Search results is—eqes@ Exploring climate model data

;L0 0N Data Discovery WTT-TT-3

» Tooltips for acronyms

Quick filter Extended property finder Quick filter customizer

Facet  Special Facets  Presets Properties

» Quick select menus, = | — | —
configurable

abs550aer

cMIPe

tas

variable id

» ES-DOC integration -

variant label
) aclwdnt

» Preview of data

" admeluse

» Save Search Parameters

(- - - - - - - - - -

“DARE

INFRASTRUCTURE FOR THE EUROPEAN NETWORK
FOR EARTH SYSTEM MODELLING

Selected Properties

Results (12,689) - displaying page 1 of 508 <

¥ CMIP6.CMIP.IPSL.IPSL-CMBA-LR.1pctCO2.r1i1p1f1.Emon.treeFracBdIEvg.gr

» Export search list to CSV

¥ CMIP6.CMIP.IPSL.IPSL-CMBA-LR.1pctCO2.r1i1p1f1.Amon.ps.gr

¥ CMIP6.CMIP.IPSL.IPSL-CMBA-LR.1pctC02.r1i1p1f1.0mon.fsitherm.gn

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824084

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA
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Personal User Space = O

» By default the basket contains: S L .
>“Rem0te data” for Iinks iS-EﬂeS O Exploring climate model data
[11 ” S u
»“My data” for your own data |

3. | 1s-ENES | Contact | Account | & | B

FOR EARTH SYSTEN MODEL

Home Data discovery Downscaling Documentation Help About us

Account Processing Jobs (20) Token API  Administration page

» Script based download allows to select and

Basket

download multiple files s

£ ) cmip5.output1.NCC.NorESM1-ME h
£ cmips.output1.NOAA-GFDL GFDL.
Gouoie  ume_onas

» The basket allows for uploading your own e ”

[2) tasmax_Amon_MIROCE_historical_ Lol )= e et

. [ tasmax_day_GISS-E2-1-G._historic double _ height 0 - height
£ cmips.outputt. MIROC. MIROCS his

fl I e S [2) tasmax_day_MIROCS_historical_r

[2) tasmax_day_ACCESS1-3_historic:

[2) tasmax_day_MIROC5_rcp26_rifp

H H H I H H [2) tasmax_day_MIROCS_rcp26_rsitp

» Can be used in processing or visualization 1 o s

[ 20101229120000-ESACCH-L4_GHR

tasmax_day_MIROCS_rcp85_r1i1p!

» NetCDF, CSV, GeoJSON, PNG

] ] ) = =My data

+ [ wrs_settings
+ [ wps_scratch

» Share your data located in your basket with B e

[2) testadz28992.nc + Download  w Addtobasket & Reload

2 aaiGrID _2018-11-1
I l -
Ot e rS 1200px-EUMETSAT_logo.svg.png true 93.6K 2018-10-19 11:01:58Z

e | sower | —vew | oovmoos | scrotaounis

You are logged in as htps://ceda.ac.uk/openid/Maarten. Plieger

The IS-ENES project has received funding from the European Union's Seventh Framework
Programme for research, technological development and demonstration.
Disclaimer

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 5
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Web pro cessSli ng mte rface for data analys IS mmmmwwC//

(= [ -
& climatedimpact %\ Viewer x| +

(7-' D @ | https://climatedimpact.eu/impactportal/account/wpsuseprocessor.jsp?process ¢ || Q zoeken ¥ A B O d #|- 3
» Generated user interface is-enes /O S

e ‘ // Exploring climate model data
FOR EARTH SYSTEM MODELLING

Home Data discovery ‘ Downscaling ’ Documentation Help ‘ Aboutus | Account ‘

» Lightweight 1
i i LAEERInE Basket (609 Processing ‘ Monitor jobs (5. ‘ Token API | Administration page
»Links to preview : — o

» Use a processor » clipc_extractnuts_execute
> Li n kS tO baS ket / Ca rt Processor CLIPC Create statistics per NUTS region Execute
» Get info from input files

Identifier ~ clipc_extractnuts_execute

Abstract  The NUTS extractor calculates statistics for any NetCDF 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.

Location  https://climatedimpact.eu/impactportal/WPS?service=WPS&version=1.0.0&request=describeprocessa&
identifier=clipc_extractnuts_execute

[ Processing: [Starting/ WCS request 2/2: data](50%)

title identifier

_ — Processing inputs

File A (input1) ———
v e
File A (input1)
application/netcdf

min:0 / max: 1

w8 v

abstract value / | \

basket preview delete

http://opendaT.knmi.nI/knmi/thredds/dodsC/CLIPC/storyIine_urbanheat/geojson/NUTS_ZO10_L0.geojson.nc

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 6
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Temperature indices | «— . Humidity indices
Heat indices — ECA&D indices
— | Compound indices
Cold indices —
rd 1 N
Rain indices Drought indices Snow indices
Examples

- Intra-period extreme temperature range [° C] - ETR
- Warm days (days with mean temperature > 90th percentile of daily mean temperature) - TG90p
- Summer days (days with max temperature > 25° C) - SU

« Python code developed at CERFACS, started in September 2013
- Generic and modular approach, can be reused in other environments
- C functions called for optimization
« I/O interface is structured for optimal performance, with wrapper functions

« Some percentile-based indices (TG10p, TX10p, TN9O0p, etc) using bootstrap method

icclim source code and documentation is available via https://github.com/cerfacs-globc/icclim

An xarray/dask fork has been done and is now at an alpha stage.
BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 7
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Example: Calculating summer days (SU) 1/3 ==L/

Downscaling Documentation Help About us Account _ ‘

Map & Plot

|
» Calculate number of days where maximum hm -
temperature is above 25 degrees per European
country, based on experiment RCP 2.6 and climate ““'
model MIROC5 csmrarere: | Y

Explore your own catalogs or files Processing

? Help

E] Temperature (tas) [] precip. (pr) E] Specific Humidity (huss) |:] Wind (sfcwind)
[[] Min. Temperature (tasmin) [] Conv. Precip. (prc) [ Rel-Humidity (hurs) [[] Max. Wind (sfcwindmax)
[/] Max. Temperature [] Snow (prsn) [] Max. Rel. Humidity
[] Min. Rel. Humidity (thsmin) [ E- Wind (uas)
[[] Air Temperature (ta) [[] Rel. Humidity (rhs) [[J N. Wind (vas)

[] spec. Humidity (hus)

> S ig n i n [] Rel. Humidity (hur)

& Eporton

ﬂ SW Radiation Dn (rsds)

>Go to Search and select: =] i

[] LW Radiation Up (rlus) [ eressure (pfull) [ Seil-Evap{evspsblsoi)

[] Diff-Radiation-Dn-{rsdsdiff) [ Canopy Evap. evspsbiveg)
Project: CMIP5 [ clouds ety
Parameter: tasmax
; ;
Time frequency: daily

l [/ Project : CMIPS ” [/] Parameter : tasmax ” [] Frequency : day “ [/] Experiment : rcp26 “ [] Model : MIROCS “ [/] Ensemble : r1i1p1 l

[/ version : 20161012
Found 1 datasets. Displaying page 1 of 1.

« Previous n Next» Export to CSV

’ B cmip5.output1.MIROC.MIROCS.rcp26.day.atmos.day.riilp1.v20161012

Experiment: rcp26
Model: MIROCS5,
Ensemble: r1i1p1
Select the latest version

» Select a file from the dataset and add it to your
basket

Nooakowdh -~

<previous | il Nerts

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 8
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| I
» Go to Processing and select:

icclim simple indicator calculations

» Select SU, Summer days. Leave
the threshold to 25 degrees
Celsius

» Select the file from your basket
and click “Start processing”

»Visualize the output

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 9
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IS-enes o

Processor Polygon overlay

» (o to Processing and select Polygon -

m e EeEeE

£ Remote cara -
) cmps utput NGC NorESH1.ME nistorical o and Lman 1191 v2 o 20161100 1502282
£) cmips output1 NOAA-GFDL GFDL-ESN2G piControl day atmos day r 0 2018-11-00 15:06:00Z
x.025029_re9 V17 0 e 4626 20161208 1105207
) tas_Amon_MROCE_nistoical_r1itp1r1_gn_105001-201412nc e - 2019.03.29 09:16:10
[2) tasmax_Amon_MROC_historical ritptfi_gn_195001-201412nc  true  tue  S681M  2010.03200018237
tasmax_day_GISS-E2-1-G_Nistorical_rii1pifi_gn 1950010120141 true - 20190320 0023:372
£ cmi uiput1 MROG MIROGS histoncalday mos day 1191 v201 o 20100529 1352252
() tasmax_say MROCS istorcal Siip1_2000010120001201ne e e 478SM  2019.0320 1952467
[2) tasmax_day_AcCESS1-3_historcal_raitp1_18500101-16741231nc  true  tue 10176 20100401 0857122

B | owcoi i ooz e we o wosoivsaz )

For “Inlet File B - Gridded data”, choose = s

G £ wps_is_enes_ups_polygonoveriay_20100329T1400227
[ WPs_is_enes_wps._polygonoveriay_20100320T1406212

~ (= WPs_clipe_simpleindicator_execute_20100404T1234227 2010-04-04T12:34:24Z
B out_ccimne fue  tue 5725k 2019-04041236272
In + (3 wPs_clipc_smpleindicator_execute_2019040170902102 2019-04-01709.02:102

2019-03-20T14:00:332
2019-03-20T14:06:262 v

[ e sow ] vew ] oownens | itsomiens |_vpna | o ] s | e

Output CSV filename (csvnutsstatfilename) ST

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

the latest result with SU from your basket.

This is the most recent folder under Results: Summer days per European country
for MIROC5 / RCP26 !

WPS Scratch . e

47 e oS o e of s sy, <

s sveioes v ‘

[EER.

Drmssen e ket (64

ToeC® L

As variable select "SU", as time range
select **”

Click “Start processing” 28 o

LOXE S @ b

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 10
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W h at Ca n b e I m p rove d ? I i L/

» Currently C4l handles ESGF data on file level
» X Fragmentation of files is a barrier for many users and hurts user experience
» =>» Hide file structure, work with datasets and search patterns
» =>» Especially important, because now C4l is one of the official data distribution endpoints

» Currently the Processing services are on the same machine as the portal
» X Currently not scalable and processing load effects the portal
» =» Make use of distributed Web Processing Services using delegation

» Currently the frontend uses old technologies (JSP, Jquery, ExtJS)
» X Difficult to maintain, and it is difficult to re-use results from other work
» =>» Migrate to ReactJS (Based on work done in the project C3S-Magic)
» =» Good moment to re-design the user interface in collaboration with users.

» Currently the viewer is running in a separate tab
» By using ReactJS, it is easier to make use of an embedded viewer (adaguc-webmapjs)

» Currently provenance tracking is limited to a few processes
» Enhance usage of W3C PROV-DM standard and WPS_PROV toolkit

» We are looking for users who are willing to help to improve the platform!

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 1"



= CERFACS “DARE

European Landscape & Components .- C
EUDAT & EOSC

European Open Science Cloud (EOSC)

L
EUDAT CDI B2 Service Suite

» Integrated B2 Services

» B2ACCESS: Common AAI

» B2DROP: Secure Data Exchange

>

Interface between EUDAT B2 Services and

» Marketplace of Services
» Compute
» Storage
» Sharing, etc.

Communities infrastructures, such as Climate EURDPEAN PEN

L About Governance Services & Resources Policy EOSCinPractice Media For providers Q
“39  SCIENCE cLOUD

! Data |
| =) Metadata EDZMHE,QZEQEF Identification, Integrity, Authenticity “
| mmp AAI ‘
T T 1 1 The European Open
. B2SAFE B2STAGE B2FIND Science Cloud (EOSC)
j Policy-based data Dynamic replication Aggregated metadata L
e (ETERCI: for processing inventory Offers 1.7 million European researchers and 70 million :
f f professionals in 2cience ar‘lid tech;tology avirtual - * B, Y
- p—) environment with open and seamless services for storage,
)- \“ \ -/ @ mana, gementt, a:lal)ﬁis and re-use of research 5{1!{1, at‘rﬁss "
\_i_ ‘\“ \ ~a = borders and scientific disciplines.
\‘6 :-' More about EOSC
- f
B2DROP B2SHARE ~a
Secure data Store and publish - B \Il
exchange et a T ACCESS EOSC SERVICES & RESOURCES
1 1 ‘1*—-‘!" -
r— C D o
B2ACCESS = @ — 'gé:} =
Identity & Authorisation Network Of trUSt - d 1\/ @ ;! g E|—_ <"\_r‘}] g g Q
BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 12
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Processing Delegation: Prototype Version

ENES - DARE
Use Case

2nd Prototype

Services
—_—

Execution
Environments

== __.

Resource

DARE IS-ENES

Metadata
Searches

Mapping
::#>>

Future

—

Climate4lmpact

~ |Processing
Request

L& from Ul

Response

URL URL

Data Discovery

1 Response

ESGF Climate Research
Infrastructure

Computing

Data Node Node

dispeld4py execution
ESGF Data
dispel4py

A ... Post processing
A PROV Analysis

N Access and
workflow = Reduction
>
v INETCDF

1
} ! T
A ! ! Resulting
and Visualisation : : HaDROP Data with l H
: : PID/URL Provenance I
: : e
o “
| . I
IS-ENES C4l | : I
________________________ p L e U
_______________________________________ \7
1 s v
1
: EUDAT CDI
! EOSC Cloud
: Other B2DROP Resources
: B2Services
1
1
1
1

EUDAT CDI

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA

I kubernetes container

DARE Platform:

JARE

is-enes

INFRASTRUCTURE FOR THE EUROPEAN NETWORK
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S IS-ENES /
u m m a ry H/“HHJUUR[ FOR THE lLR/U"[LM NETWORK
FOR EARTH SYSTEM MODELLING

» (4l can provide Climate change impact researchers a better access to
climate data
» Handle very large datasets
» Remote Data Processing with Provenance Information
» Guidance and Help

» C4l is an official access point for new (CMIP6) climate scenarios

» A new C4l 2.0 is in active development

» Hiding e-infrastructures heterogeneity accelerate C4l developments
» EUDAT and EOSC will provide needed services in the backend
» The DARE Platform and its APl will ease the use of different e-

infrastructure and cloud services

BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 14
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Questions & Comments! © s:enes O

https://climatedimpact.eu

For questions, suggestions, feedback

and help, please contact
maarten.plieger@knmi.nl
wim.som.de.cerff@knmi.nl
christian.page@cerfacs.fr

christian.page@cerfacs.fr
On Behalf of the climatedimpact Team

Gateways Poster 6A this evening for further discussions

on this topic!
BC2DC'2019, 24 Sep 2019 San Diego, CA, USA 15



