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What is the climatedimpact portal?

« Platform for researchers to explore climate data
and perform analysis

e Connects to ESGF web services
— ESGF search, THREDDS support, Security
— CMIP6, CMIP5, CORDEX, other MIPS

— )

* Visualization via ADAGUC

— Visualization system using Web Map Services o i T T T
. . ) B 5 s | contat | Account W B
— Web Coverage Services for data transformation

Is-enes “/ / Exploring climate model data

* Analysis using (Py)WPS to perform calculations
— ICCLIM climate indices calculation, data reduction
— Personal store for processing outcomes

* In production
— Deployed in the cloud and is used
— Will be one of the CMIP6 dissemination portals
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Splinter sessions, web seminars, classrooms

* Receive feedback from users
« Keep users in the loop, show them new features

Splinter sessions, User feedback
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Web based faceted search for any (climate) data via ESGF
» Drill down search results @ [& zer I

| |
I'ﬁﬁﬂ:ﬂ%ﬁ[;lﬂ%ﬁ “/ s/ Exploring climate model data

. | 1sENES | contact | Account & B

FOR EARTH SYSTEM HODELUING

» Tooltips for acronyms e

Home ‘ discovery ‘ Downscaling ‘ Documentation | Help ‘ About us ‘ Account ‘_

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

Filters

*  Quick select menus
> show all filters | clear all filters

J Quick select Parameter _ | A L
. .
« ES-DOC integration

[[] Temperature (tas) [] precip. (pr) [] specific Humidity (huss) [ wind (sfcwind)
[] Min. Temperature (tasmin) [] Conv. Precip. (pro) [] Rel. Humidity (hurs) [[] Max. wind (sfcwindmax)
[[] Max. Temperature (tasmax) [] Snow (prsn) [[] Max. Rel. Humidity
] Min. Rel. Humidity (rhsmin) [ E- Wind (uas)
[] Air Temperature (ta) [] Rel. Humidity (rhs) [] N. Wind (vas)

[[] spec. Humidity (hus)
[] Rel. Humidity (hur)

 Preview of data

[[] sW Radiation Dn (rsds) [] Pressure (ps) [[] Act. Evap. (evspshl)

[[] sw Radiation Up (rsus) [[] 5L Pressure (psl) [] Pot. Evap. (evspsblpat)
[] Lw Radiation Dn (rlds)

[] Lw Radiation Up (rlus) [] Pressure (pfull) [] soil Evap. (evspsblsoi)

[[] Diff. Radiation Dn (rsdsdiff) [] Canopy Evap. (evspsblveg)

« Export search list to CSV —

Selected filters

none

s 22 s e 7 s [ ) .z ]

’ I cmiPS.CSIRO-BOM.ACCESS1-0.historicalExt.mon.sealce.0Imon.r2i1 p1.vi es-doc
b it

’ @ cmiPS.CSIRO-BOM.ACCESS1-0.historicalExt.mon.ocean.Omon.r2i1pl.vi es-doc
b it

Dm0 20N ACGESS Lo ek men s e 2l es-doc

What is the climate4impact portal? - Search
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Web processing interface for your own data analysis

« Generated user interface
» Lightweight

» Links to preview

* Links to basket / cart

« Getinfo from input files

title identifier

e entifer

\

€ ) ) @ | hitps://climatedimpact.eu/impactportal/account/wpsuseprocessor jsplprocess ¢ ||Qzueken

O climatedimpact %\ Viewer x| +

=

|4+ & B @ 4 #-

. 1 15-EnES | Contact | Account ™ B

FOR EARTH STSTEN HODELLING

llmﬁu;l%“gw%[% ‘L/ /' Exploring climate model data

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

Account Basket (609) Processing Monitor jobs (5) ‘ Token API | Administration page
ng » Use a processor » clipc_extractnuts_execute

Processor CLIPC Create statistics per NUTS region Execute

CLIPC Create statistics per NUTS region Execute

Identifier clipc_extractnuts_execute

Abstract  The NUTS extractor calculates statistics for any NetCDF file by extracting geographical areas defined in a Geo)SON file. The statistics per

geographical area include minimum, maximum, mean and standard deviation. The statistics are presented in a C5V table and a NetCDF
file.

Location  https://climatedimpact.eu/impactportal/WPS?service=WP5&version=1.0.0&request=describeprocess&
identifier=clipc_extractnuts_execute

L procesingSermingwes request 22 datal50%) ]

Processing inputs

File A (input1) min0 / max: 1
application/netcdf

File A (input1)
application/netcdf

min:0 / max: 1

http:HopendaT.knmi.nIj’knmij’threddsfdcrdsCfCL]]-"Cfstcrr‘,rIine_urbanheatfgecrjsoanUTS_ZUlU_LU.geojson.nc

abstract Vvalue
What is the climate4impact portal? - Processing

basket preview delete
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Personal basket

« By defaultthe basket contains:
— “Remote data” for links
— “My data” for your own data

» Script based download allows to
select and download multiple files

» The basket allows for uploading
your own files

— Can be used in processing or
visualization

— NetCDF, CSV, GeoJSON, PNG

« Share your data located in your
basket with others

What is the climate4impact portal? - Personal basket

File Edit View History Bookmarks Tools Help

R © @ httpsy/cimatedimpacteu/mpactportal/accountbasketjsp  *++ ©& 77| [ Q search nHAg oo =

£ Climate impact portal | Fore; X [ied

. | 1s-enes | contact | Account | & | B

FOR EARTH SYSTEN NODELUN

!.;?m[;,éﬁﬂmw%% ‘/u Exploring climate model data

Home  Data discovery  Downscaling ~ Documentation Help  About us

Account iske Processing Jobs (20) Token APL

» Basket

Basket

Cowr | L i Jows

~ = Remote data
£) cmipS.output1.NCC. NorESM1-ME histaticalmonand Lmon.diled20120920¢ 8 5.02.28
a cmip5.output1.NOAA-GFDL. GFDL-EN NS {ae] AV S EL ETER VL a0
x_0.25deq_reg V17 0.nc aoudie _tme_pnas me, onas) - ume_onas e
tas_Amon_MIROC6_historical_ri1 double _lat bnds (lat bads) - lat bnds
) tasmax_Amon_MIROCS_istorcal double lon_bnds (lon, bnds) - lon_bnds
tasmax_day_GISS-E2-1-G_historici dodble s hewhlhelghiy
£ crig output MROC MROCS hi float tasmax (time, lat, lon) - Daily Maximum Near-Surface Air Temperat Add to viewer WMS WCS OpenDAP

@ tasmax_day_MIROC5_historical_r5|
[2) tasmax_day_ACCESS1-3_istoric
[2) tasmax_day_MIROCS_rcp26_rtitp!
@ tasmax_day_MIROC5_rcp26_r5i1p’
[2) tasmax_day MROCS_rcp26_ritpf
[2) 20101229120000ESACCIL4_GHR
tasmax_day_MIROC5_rcp85_r1i1p’
20101230120000-ESACCI-L4_GHR
~ = My data

D WPS_Settings

[ wps_scratch

[2) tas_adjust_RACMO-ECEARTH-M
@ cal_20170830p001_0000895.nc

@ testddz28992.nc 4 Download = Add to basket  Reload
@ AAIGRID_ ipitation_2018-11-1
@ 1200px-EUMETSAT _logo.svg.png true 936K 2018-10-19 11:01:582 I

You are logged in as hps:/cada 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
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Visualization of (any) THREDDS catalogs and OPeNDAP

You can connect to remote datasets, not only data from the ESGF

1S-ENES — Climate dimpact portal - Mozilla firefox
- 15-E1ES — Climatedl.. % | #

B €8 cmusaimpsct suirpetponaliaaci v c|[@ Q¢+ & wE e~ =

. /-, S-ENES | Contact | Sign in
IS-enes W Exploring climate model data

tedimpact portal - Mozilla Firefox

- 15-E1ES — Climatedl.. % | #

Home | Data d

Downscaling

spoucws | sanin

L =) B € @cmasampacteuinpaaponalins, t - v e|[@ Q + & BB 2 =

Search Processing S-EMES | Contact | Sign in

Browse your own catalogs or datasets

Hiere you can chaose to browse and view cUstom datasets, Currently THREDDS catalogs and OpenDAP ko<atons are supported, Viewer - Mozilla Firefox

5 < & 15-ENES — Climated!... View

Documentation

——— B (€ ®amesimpaa

Search Explore your awn catalogs or fies | Processing
*  hitp:Aopendap knminbknmifthredds/ts ENES.aml

o Asddmn S Veotoe o Opora
OpenDAP datasat

s er o
File information e b
PR & - [— « b scptuin smrs reacen)
Jarpege.t._p_annualac - _ ) _ b st comurs
_Whknmi_14idtaity_grids ‘sme - (1508601)
Copy and paste ane of the URL's abave the are JNTER_CFER_R__FD_REF_L3_19810101T0B0000_20110101T00000D_DOL4.ne 4

@ i
1998.06-27T08.00.002

: § BEb0C® e
Browse a catalog: e tprecton- o denensionsi
e dmanaion ofnom 10957,
[ masstiens)
) mesTans)
Browse an OpenDAP file:

onmiscanariosraaate 3 _L47daly_grésNTER_OPER_A_Po_FEr_L3_198i0101TD SiaTogmen T
= p—

The IS-ENES project Union's Seventh Fr e
resaarch, tachnological devlopment and demonstration.
Disdiamer

Go to “Data discovery” > G

“Explore your own catalogs —

or files” Metadata with variables to
be visualized is displayed

@ wtions - 55

isaeannsa0sTasy )
PR ]

ADAGUC
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Visualization — using ADAGUC web mapping tools

CMIPS - global climate models CORDEX - regional climate models
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Example use case: Calculating summer days (SU) - step 1

« Calculate number of days where maximum temperature is above 25

degrees per European country, based on experiment RCP 2.6 and model

MIROC5

« Goto C4l and sign in

« Goto Search and select:

Model: CMIP5
Parameter: tasmax
Time frequency: daily
Experiment: rcp26
Model: MIROCS,
Ensemble:rlilpl
Selectthe latest version

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

N O wDhE

(1/3) Use case Summer Days

Downscaling Documentation Help About us Account

Filters ? Help

l Project (1) “ Parameter (30) H Frequency (1) H Experiment (1) l l Model (1) ] E
show all filters | clear all filter:

Quick select Parameter

files

Catalogs

Explore your own catalogs or Map & Plot Processini

All Parameter properties (30)

DTmp rature (tas) E\P cip. (pr) DSp cifi idity (huss) E\w d (sfcwind)
[[] Min. Temperature (tasmin)  [_] Conv. Precip. (prc) [] Max. Wind (sfcwindmaxy
/] Max. Temperature [] Snow (prsn) DM . Rel. Humidity
[ Min. Rel. Humidity (rhsmin) [ E-Wind (uas)
[[] Air Temperature (ta) [] N. wind (vas)

us)
[] Rel. Hut mldty(h r)

ion

F\swnad i

[] sW Radiati DSLP ssure (psl)
[] Lw Radiati s

[[] LW Radiation Up (rlus) O meesserziniul

Dois ) i
[] Clouds (clt)

Selected filters
l [/] Project : CMIPS “ [/] Parameter : tasmax H [/ Frequency : day “ [/ Experiment : rcp26 H (/] Madel : MIROCS H [/ Ensemble ;s

[/ Version : 20161012

Found 1 datasets. Displaying page 1 of 1.

’ 6 cmip5.output1.MIROC.MIROCS.rcp26.day.atmos.day.riiip1.v20161012

1

3
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Calculate Summer days — step 2

» (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”

* Inspect the output

(2/3) Use case Summer Days
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Calculate region statistics — step 3

« Go to Processing and select Polygon overlay

* For “Input File B - Gridded data”, choose the latest result with SU from your
basket. This is the most recent folder under WPS_Scratch

« As variable select “SU”, as time range select “*”
« Click “Start processing”

s -
[ st trmssanes graon for locaton (134,749
~ wls
Processor Polygon overlay 2 “1i
premerepe— g
(1/7) Average of Summes days {mumber of days where detym Y. < >
Basket (=Y %] Mol
flee DA HITP [Flesiae JDate | e
= remote cata 8 ¥ -
£ cmips output1 NCC NOTESM1-WE historical mon and. Lmon.r111p1 v2 0 2018-11-00 1502287 B EITIE s e -
! £ ) cmips outputt NOAA-GFDL GFDL-ESM2G. piControl day atmos day.r 0 2018-11-09 15:06:00Z :’; - S Torwom e wom v
1 tx_0.25deg_reg_v17.0.nc true 46326 2018-12-05 11:03:23Z T oeC® Osaty: ® - Soae
| tas_Amon_MIROCE_historical_r1i1pifi_gn_195001-201412 nc true - 2019-03-20 0916102
| [2) tasmax_Amon_mIROCS _nistorical_rii1p1r1_gn_195001-201412.nc  true true 56.81M 2019-03-20 0018232
: tasmax_day_GISS-E2-1-G_historical_r1i1p1f1_gn_19500101-20141  true - 2019-03-20 00°23 372
ﬁ cmip5 output1 MIROC MIROCS historical day.atmos day r5i1p1.v201 0 2019-03-20 13:52:25Z
1 [2) tasmax_day_mIROCS_historical_r5i1p1_20000101-20081231 ¢ true true 478.5M 2019-03-20 1362 462
! [% tasmax_day_ACCESS1-3_historical_r3i1p1_18500101-18741231.nc true true 1017G 2019-04-01 08:57:12Z
m ! [2) tasmax_day_MIROCS_rcp26_rii1p1_20060101-20001231.nc true true 191.4M 2019-04-04 12:33:282 I
n B My data
r’ + [ wes_settings 2019-04-04T12:34:227
3 L B WPS_Scratch 2019-04-04T12:34:227
lﬁ [ wPs _clipc_simpleindicator_execute_20100404T1234227 2019-04-04T12:34:24Z
b [% out_icclimnc true true 572.5K 2019-04-04 12:36:27Z
In + [ wes_clipe_simpleindicator_execute_20190401T090210Z 2019-04-01T09:02:10Z
Gl + [ wes_is_enes_wps_polygonoveriay_20190320T1409227 2019-03-20T14:00:33Z [ & 300
l; + [ wps_is_enes_wps_polygonoveriay_20190320T1406212 2019-03-20T14:06:26Z v o
; I T O N e I T I
Output CSV filename (csvnutsstatfilename) 0] mas: 1 ‘”"
Name of the comma separated value (CSV) output file. Will contain statistics in table form. Can be opened in a spreadsheet program. 20X O ¢ N

Result: Summer days per European country for MIROCS5 / RCP26 !
(3/3) Use case Summer Days
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What can be improved? — Next steps in IS-ENES3
« 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
=>» Especiallyimportant for CMIP6, C4l will become one of the data distribution endpoints for CMIP6

« 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
= E.g. DKRZ's BirdHouse WPS framework, ESGF CWT and results from H2020 DARE
=» Adaguc-services framework allows execution of remote WPS services

« Currently the frontend uses old technologies (JSP, Jquery, Ext]S)
X Difficultto maintain, and it is difficultto re-use results from other work
=>» Migrate to ReactJS (Based on work done in C3S-Magic)
= Good momentto re-designthe user interface in collaboration with users.

« Currently the viewer is running in a separate tab
— By using React]S, it is easierto make use of an embedded viewer (adaguc-webmapjs)

« Currently provenance tracking is limited to a few processes
— Enhance usage of W3C PROV-DMstandard and WPS_PROV toolkit

W e are looking for users who are willing to help to improve the platform!

Next steps
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Thank you for your attention!
The climatedimpact team

* Check out our ADAGUC poster on Friday 8:30-10:15, location X1.62
* For questions, suggestions, feedback and help, please contact

— maarten.plieger@knmi.nl

— wim.som.de.cerff@knmi.nl

— christian.page@cerfacs.fr

—— — — == — —— =
& chmetedimpact x4 &= = & cdmetetimpact x| ewer x|+

Welcome to IS-ENES Climatedimpact Processing I Monitot jobs (5) Token API | Administration page ‘

The aim of Climatedimpact 5 t enhance the
SENES, ISENES2 and CLIPC. Cimacetmpact & connec

been developed witnin she Europesn projects
Grid Feceration (ESGF] infrastructuee, uti
cerufcate based authencication, ESGF search, agenid, opendap and dyedds cxslogs. The portal 3ms to suppors clemate change

Basket

ocartaces for seacching, vsuakzing analyziog, processing and downsoading datasess.

- E
Climate data usng Ouca dicovery. Need same help st the tocl €= Remots 2

(B wer_orer r__A

(D) tasmax_day ECEAR
(B tas_ELR-11_crmm
(D omR_sep_meLi g
) 0GEX_CONUS_12k]
[D) swe_tmiassmiationd
| (D 123 _Amon_noesms;
) ) 104 Reaster 252 PR
9 1a5_day_ECE2RTH §
D wicamazs xran
[D v iccim4-23 K
[B) cwo_ser_mPrinig
B9 1as_ELR 05 _Stiig
) stow_orF 201107}
) wettang_arcqis-104-0] KSR
B vxccsmaz3 xra
(D cr_cay_ECEARTH

[B) sn0_c05_gheno_srd

€ Ca climetedimpacteuimpactpcrial germeal/de g O c Qe + M NE D 4 - = € a (chmetetimpact eu/impactportal o atket rp c | Q zor 3 A NE D 4 - =
‘ : ) D1 65| Coreot | Accours W v | : ~y B 1 16nes | Contact | Accouns W B
1S-enes ;\./ / Exploring climate model data ‘ 1IsS-enes V Exploring climate model data
| 8 b by~ —isan

=)

) i ccima23 o

£ heck CLIPCORS || + Downiosd | w Add to basket. || & Reload
) su_cdo-16.3_GERCS

T — ) oy CSROAK: 6 TRV L T
(5 oy CSROMIS50_ s, 191 2261010128012 n we  wme  SBAM 2060021302
@ pe_day_CSIRO-MK3-6-0_rcp@5_21p1_22410101-22601231 nc. true true 538 40 2016-11-02 14.38.062

=10
- [ viPs _Setings 2016 120371925452
S
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Next steps ...

« ADAGUC-Services is a framework to build backend for portals
— Java Spring based, offers open standards
— Per user environment — including certificates
— Sign in via OAuth2, in combination with CEDA's certificate service
— Connects to ESGF — (ESGF search, ESGF catalogs, ESGF data)

— Implements the “User basket” where personal files can be stored.
» Share data, supports sharing of data,

» Supports OpenDAP, Supports visualization via ADAGUC WMS

* Files can be uploaded and used for own analysis.

— Connects with remote WPS services, results are copied to local basket
» Use of remote processing services like DKRZ's Birdhouse WPS framework

Birdhouse WPS

Birdhouse WPS

»
P

Climatedlmpact

H2020 DARE

A 4

Adaguc-Services

Adaguc-server

PyWPS

\ 4

Frontend (React)S)

Adaguc-webmapijs

ESGF

User basket

User management

Recharts

ESGF Search

_J
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Gperﬁicus ‘/ﬁ\ Climate Change

Europe’s eyes on Earth SeerCe

Home Tailored Products Metrics & Diagnostics Calculate Explore Data Help

Hydrology - catchment selector
Impact models often require extraction of gridded data for irregular regions, typically defined by a shapefile. This is a tool for extracting gridded data for a user defined shapefile, here exemplified by three river catchments in Europe. The tool identifies
grid points within the shapefile, or a representative point when no grid points are included, and outputs timeseries for selected variables. Here, a typical selection of daily temperature and precipitation time series are extracted as area averages for the

shapefile. Outputs are available for download as either NetCDF or Excel format. Please check the shapefile selection metric to calculate.

d data for Elbe

1991-11-16 00:00:00 1994-03-16 12:00:00 1996-07-16 12:00:00 1999-12-16 12:00:00

Precipitation in mm/h

277

M/\ /W Aw ﬂ«\w \. \VA\/ ’\

18

| LT | '
1991-11-16 00:00:00 1994-03-16 12:00:00 1996-07-16 12:00:00 1999-12-16 12:00:00

Temperature in degrees Celsius

React components and NPM packages

Copernicus C35-Magic
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Use your own vector data defined in GeoJSON

« ADAGUC-Server supports GeoJSON via WMS and WCS
« (GeoJSON can be rasterized to any grid using the Web Coverage Service

Allows for various operations like statistics per polygon, area extraction,
etc..

O cimattimpact x| C climastimpact

0 v & n
& (D8  https//climatedimpact.eu/impactportal/ada r/#addlayer(//im al/adagucserver’source= https%3A%2F %2F climatedimpact.eu%2Fimpactportal %2FDAP %2F ceda.ac.uk.openid.! C || Q Zoeken 4 A B 9O a4 | -
[ assires.. §53- A &
EAESE
| ot 1
Layer features
(1/5) Feature index (features)
(1/9) Stretched
Dimensions
Layers
Service info
T+ L FfC® Opadity:

What is the climate4impact portal?
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To summarize:

LonLat(16357,172.08)

Daily Maximum temperature

008020022032 FIHITEOTEDOD EISHEDOGTMOIZAPIIAIS 12:00
M tasmax

LonLat (15755,173.03)

Summerdays (T > 25)

App
timese
108] &

ries graph for location [-6.72,41.08]

e
X
N
N

010000 20070701 00:00 200807010000 20000701
msu

Maximum summer days per country

Photography
encouraged

Aop
bimeseries graph for location [-2.51,41.06]

w]§

§
£
F
5

00607010000 200707010000 200807010000
W SU_maximum

s20
20

10

days

20000701
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WPS for statistics per region

» Calculates statistics per region
« Mean, min, max, etc ...

275.0

* Outputs CSV table and NetCDF files
« Based on NUTS regions in GeoJSON

263.3
251.7

240.0

What is the climate4impact portal?
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Wizards for subsetting and regridding climate data

Account

Resource

Variable

Projection
EPSG4326 ~

Bounding box

Resolution

Horizontal:

Vertical:

Start date:
Stop date:

Time resolution:

Wesc|:147.967482635

Basket (6)

» Wizard convert and subset

Processing

Convert and subset

http://aims3.lnl.gov/thredds/dodsC/cmip5_css01_dat:

3=}
4

North:|64.6536175441

Southi34.5485133775

1.125
1.121276975

|2006~01-16T1 2:00:00

2006-12-16T12:00:00

P1D

East:F115.77963541(

Monitor jobs (11)

Administration page

? Help

(w]o] §

width: 29

height: 27

Start processing

Photography
encouraged

Data reduction
Subsetting
GIS formats
Reprojection
Regridding

What is the climate4impact portal?
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ADAGUC Services framework as backend

* Underlying technology (deployed at AWS and SurfSara HPC)

« ADAGUC-Services is a framework which wraps Adaguc-Server and PyWPS
— Connects to ESGF — ( ESGF search, ESGF catalogs, ESGF data )

— Implements the “User basket” where personal files can be stored.
» Supports visualization via ADAGUC WMS
Share data, supports sharing of data,
« Supports OpenDAP.
» Files can be uploaded.
— Connects with remote WPS services, results are copied to local basket
» Use of remote processing services like DKRZ'’s Birdhouse WPS framework

ADAGUC-Server (C++) ADAGUC-Services
WPS Job List User
interface
User Basket (web
based)

I
OpenDAP PYWPS (Python) AA Module

Use of adaguc-services backend framework
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Workflows, Provenance, Tracability and Reproducability
Combine WPS, five steps involved Visual analytics techniques on provenance
* Provenance module: WPS_PROV « Highlighting data-reuse, even for cached data
« Provenance metadata is stored in NetCDF « Userinteractions
« W3CPROV-DMstandard « Exploitation of resources
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