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What is climated4impact?

» Platform for researchers to explore climate
data and perform analysis

« Connects to ESGF web services
— Searches ESGF using search API
— Security arranged via certificates and OpenID -
— Uses THREDDS Catalogs and OpenDAP —— T

« Uses ADAGUC WMS/WCS ;‘T.“",.m_m,,.i""h e o S e EXTL]
— Web Map Services for visualization *_‘E"%@V
— Web Coverage Services for data transformation

Home ‘ Data dscovery | Downscaling | Documentation l Help | Aboutus | Accout |

Monitor jobs (5) ‘ Token APL ‘ Administration page ‘

PyWPS to perform calculations / process data

— |ICCLIM climate indices calculation, data
reduction

— Personal store for processing outcomes

« Backend for other portals (CLIPC)
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Improved search Ul for climate impact researchers

« Many iterations with users

« Tooltips with explanations

* Quick select menus

« ES-DOC integration

 Preview of data

 Exportto CSV

« Reusable & modular

 Never finished

searchjsp2 <] \ | Q Zoeken

I'ﬂﬁﬂ:ﬂ%ﬁ[;lﬁ[% “/ s/ Exploring climate model data

. | 15-EneES | Contact | Account ¥ B

FOR EARTH SYSTEH HODELLING

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

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

Parameter (1721) Experiment (177)
> show all filters | clear all filters

s tomaiy

[[] Temperature (tas) [] precip. (pr) [] specific Humidity (huss) [ wind (sfcwind)
[] Min. Temperature {tasmin) [] Conw. Precip. (prc) [] 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)

[[] sW Radiation Dn (rsds) [] Pressure (ps) [] Act. Evap. (evspshl)
[]sw Radiation Up (rsus) []sL Pressure (psl) [] Pot. Evap. (evspsblpot)
[ Lw Radiation Dn (rlds)
[[] Lw Radiation Up (rlus) [] Pressure (pfully [] soil Evap. (evspsblsoi)
[] Diff. Radiation Dn (rsdsdiff) [[] Canopy Evap. (evspsbiveg)
[ Clouds (clt)

Selected filters

none

Found 672402 datasets. Displaying page 1 of 26897.
[<preveus | Rll[2[3][«][s[e][7][s ][o ] ro][x1] - 25097 [nex-]

> I cmiPS.CSIRO-BOM.ACCESST-0.historicalExt.mon.sealce.0Imon.r2i1p1.v1 es-doc
o i Dot
b I cmiPS.CSIRO-BOM.ACCESST-0.historicalExt.mon.ocean.Omon.r2i1p1.v1 es-doc
horieuhentiond

e 0123 55130:B OV ACESS .0 isor gl e andlss Amens —
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Improved processing Ul for WPS services

A - - ==
& climatelimpact x ‘\ﬁewel x| +

«  WHPS DescribeCoverage - Ul L‘;..;i:.a T [y L ata O -

M. | is-enes | contact | Account & B

FOR EARTH SYSTEN HODELLING

l'ﬂﬁ(;ﬂ%ﬁm%{% ‘L/ /  Exploring climate model data

« Lightweight —
Home | Data discovery | Downscaling | Documentation | Help | Aboutus | Account

Account Basket (609) Processing Monitor jobs (5) ‘ Token APT | Administration page

* Links to preview

Processor CLIPC Create statistics per NUTS region Execute

 Links to basket / cart =

Identifier clipc_extractnuts_execute

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

Y R e u S ab I e & m O d u I ar Location  https://climatedimpact.eu/impactportal/WPS?service=WPS&version=1.0.0&request=describeprocess&

identifier=clipc_extractnuts_execute

L Procesing armingwes request 22 datals0% ]

title identifier Processing input

\/— — File A finput1) mine0 £ max: 1

application/netcdf |
)
File A (input1) min:0 / max: 1
application/netcdf

http://opendap.knmi.nl/knmifthredds/dodsC/CLIPC/storyline_urbanheat/geojson/MUTS_2010_L0.geojson.nc w B @

I
[ N

basket preview delete

abstract Vvalue
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Improved wizard for subsetting and regridding WPS

 Data reduction

ccount Basket (6) Processi Monitor jobs (11) | Administration page
» » Wizard convert and subset .
« Subsetting
Convert and subset 2 Help

* GIS formats
« Reprojection
* Regridding

Resource

http://aims3.Inl.gov/thredds/dodsC/cmip5_css01_dat: [ 'y |[ @ |

Variable

pr v

Projection

EPSG:4326

Bounding box

North:|64.6536175441
West:-147.96748263¢ East:F115.77963541(

Southi34.5485133775

Resolution

Horizontal: 1.125
Vertical: 1.121276975 height: 27

Start date: |2006—01-16T12:00:00

Stop date: 2006-12-16T12:00:00

Time resolution: P1D

Start processing
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GeoJSON support for polygons via WMS/WCS

« ADAGUC WMS and WCS supports GeoJSON
 GeoJSON can be rasterized to grids using the Web Coverage Service
« The Web Coverage Service is used in Web Processing Services

O dimatetimpat x| O cimatetimpact x| Viewer « & o o

& (D8 nitpsy//climatedimpact.eu/impactportal/adagucy yer(/impactportal/adagucserver’source= https%3A%2F%2F climatedimpact.eu%2Fimpactportal %22FDAP %2F ceda.ac.uk.openid.! C || Q Zoeken 3 A B 9 d4 - =

[ astrrs.. 03
[@[*]c

2|0 |®| O

Layer features

(1/5) Feature index (features)
(1/9) Stretched

Dimensions

T+ & C® Opacity:
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WPS for statistics per region

» Calculates statistics per region

« Mean, min, max, etc ... -
" esimum per région

275.0

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




. / '
INFRASTRUCTURE FOR THE EUROPEAN NETWORK
FOR EARTH SYSTEM MODELLING

CLIPC Portal uses Climatedimpact web services

« CLIPC is aimed at boundary workers, C4l is aimed at climate impact researchers
« CLIPC is directly connected to climatedimpact (WMS, CSW, WPS, basket api)

» Uses access tokens for authentication (UUID’s, 10 hours valid)

. Instruction movies: http://www.clipc.eu/getting-started/documentation-and-videos

Data discovery ‘ Downscaling ‘ Documentation

Account Basket (8) Processing

~[£= Remote data
) dpds-land_HadISDH_HadOBS _v2-1-0-2015p_19730101-20151
[ vps_HadISDH_HadOBS_v2.0-1-2014p_15730101-20141231 nc;

) tasmax_EUR-05_SMHI-HIRLAM_RegRean_v1d1-1d2_SMHI

) tasmax_EUR-05_SMHIHIRLAM_RegRean_v1d1-1d2_SMHI

(2 tesmax_EUR-05_SMHI-HIRLAM_RegRean_v1d1-1d2_SMHI

clipc. RegRean EUR-05.SMHISMHI-HIRLAM.v1d1-y1d2. SMHI
= My data

User basket at
Climatedimpact portal

Help ‘ About us

. MyCLIPC

nccours | M

active user Wim Som de
Corft
Token API Lot

[ IS-ENES + CLIPC Processing scripts J

(_iccum | [ cripcombine | (. [ . [ . J[ .|
!

[ MyProxy J [ PYWPS (WPS) J { Impact data node

X509 THREDDS OpenDAP
Impactportal TSTTE:
Java, Servlets, JSP
FTP N
Upload Basket, Tokenapi, -
OpenlD, OAuth2, -

OpenDap, Front-end Drupal CMS o

1 1

ADAGUC ADAGUC CSW
Server (WMS) Viewer (WMS) Geonetworks

postgre | lis-enes pY
SQL - - ‘ g saL

Climatedimpactinfrastructure

WMS
wWCeCs
WPS
csw
QOpenDAP
Storage API
(basket)
W3C PROV

SLIPC: Consipusiineg HugogarReubiz i
> Clal2Caelge)

Access
token

Ciipc

Climate Information Portal

Discovery
Catalogue
Openlayers3
Visualization

Europe's climate dafa and

S e R

e e

e e e

mam  ENE &

User basket at
CLIPC portal
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Monitoring and Exploration of WPS workflows via Provenance

Combine WPS, five steps involved

Provenance module: WPS_PROV
Provenance metadata is stored in NetCDF
W3C PROV-DM standard

norm norm |

1 2 i

Combine E

WPS :

! |

1 1

! weigh weigh !

: Lomld

! l

' comb !

: E

! 1

1 1

1 1

! I

N ks e L L P P P P A

\\ \ 1 Il
SRV !

\\
Y

Provenance DB

Visual analytics techniques on provenance

* Highlighting data-reuse, even for cached data
« User interactions
* Exploitation of resources

Data Dependency Graph

®

knmi_adv Iwmi_wos

/ @\
m_ @
NetCDF dependencies

variable_time_bounds: time_bnds

contact_email_2: milka.radojevic@cerfacs.fr S e a rc h a b I e
contact_email_1: christian.page@cerfacs.fr meta d Qe

variable_vDTR_in_var2: daily 2 m minimum temperature in Kelvin
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Visualisation of W3C PROV Output from NetCDF

£ climateaimpact % | hitp:/jpcl...=texthtml X | http:/jpcl...=text/html % | (0] Mihajlovski, Andr... % | (e KNMICLIPC Catal... X  { Google Photos - .. % | [ KNMIWPSwithP.. X G netcdfprovenanc... ® | () Provenance - ver.. | hitpsi/fpr..114579.5vg X | %

'f\(-‘;"’l © @ | https:/fprovenance.ecs.soton.ac.uk/store/documents/114579.svg e | Q, netedf provenance history > 9B +$ & O Z 0w

EKNMIv i GoDataDrivenBlog [@INFOv  [EJSOFTY  [@lpapersv ([@MetaDatav  [@pythonv ([@esgfv @Ewsv [Elclipcvy [EJssaasv @MLv [l CO-CREATION-06-2.. [@webv [Ellfogvisv

v e . g o e o v 1 b o o S e o ol e om0 ks S
- -
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Accessible in Climatedimpact portal and CLIPC portal

« Displays SVG graphic created from provenance variable in NetCDF

/ ( CLPC-Home x\+

www.clip.ew/indicator_toolkit/combine.php e |[Q Zoeken

0.00
combined

20060101-20991231
2015-01-01T00:00:00Z - 2099-07-01T00:00:00Z Operation:

hwdi induce-1-0-0 ECJRC MARS-AGRICAST yr 19750101-20151201 1975-2015 & fd cdo-1-6-3 GERICS ens-multiModel rcp85 mixed ens-multiModel v EUR-11 yr

Documentation Account

Processing Monitor jobs (3) Token API Administration page ‘

daily 2 m maximum tempearature in Kelvin

54) - knmi_provenance Add to viewer WMS WCS OpenDAP [

u

multiply Select NUTS view

H Provenance

(Click to enlarge)

£ Check CLIPC DRS 4 Download v Add to basket & Reload
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Usage statistics in short:

Climatedimpact has currently ~750 registered users

L h‘ .| ' L||‘t| .| I‘ Illl__

jan. febr. mrt. aprl mei juni juli aug. sept. okt. nov. dec.
2016 2016 2016 2016 2016 2016 2016 2016 2016 2016 2016 2016

Unieke Aantal _
N TN

=

Jjan. 2016 1556 3063 193052 319625 4.21 GB
febr. 2016 1547 3113 106549 231020 3.55 GB
mrt. 2016 1652 3044 490162 763530 20.60 GB
april 2016 1633 2959 299685 453191 22.00 GB
mei 2016 1462 2670 192229 334389 6.88 GB
juni 2016 1488 2594 192661 368976 4.84 GB
juli 2016 1332 2427 4516235 4650347 43.40 GB
aug. 2016 1509 2848 373426 576147 33.43 GB
sept. 2016 1592 2852 257662 481896 71.68 GB
okt. 2016 1861 3395 258896 417680 198.58 GB
nov. 2016 2042 3680 254387 422926 34.77 GB
dec. 2016 173 221 31456 51129 277 GB

Totaal 17847 32866 7166400 9070856 446.71 GB

Access to C4|

m Access tokens

B Browser session

m Certificates
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Thanks for listening!!!

Langjarig gemiddelde jaarmeerslag
voor 1981-2010 (ref. KNMI'14)

e S 2
B 29)4ar ZAApr ANYin Wig AOep BNV 2010

knemi.nl

Bn 2024ar ZAAPr ARYn Widg W1Hep LDIGV 2010
M sic

X Ganorn,
Tontar (3494
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WP3

Provenance in CLIPC WPS combine service

« Combines two maps into a new one: New climate indicators can be made

* Provenance module for WPS: WPS_PROV:

— Uses W3C PROV-DM standard for reporting in XML
Provenance is stored in NetCDF: Standardises attributes and variable as
storage containers of provenance

4

User interface !

WP4

WP8

.

Calc. components

(specified in this document)

Processing framework (WPS)

Scripts Scripts Scripts

WPS for identification
WPS for execution
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Monitoring and Exploration of WPS workflows via Provenance

Results | iRods
Run activity monitor - RDOWD_knmi_advanced_combine-e76e1a81-7ab2-47... «  Data Dependency Graph 2|
Open Run  Refresh View  View Inputs  Get W3C-PROV  iDrop  Radial
0 Date Messages
1 knmi_advanced_combine... 2016-08-22 08:25:46.84...
2 knmi_combine-write-108...  2016-08-22 08:25:46.56... knmi_wel
3 komi_weight-write-4f28d...  2016-08-22 08:25:46.22... / lnmi_wel
4 knmi_weight-write-8457f..  2016-08-22 08:25:45.92... \
5 knmi_weight-write-35845... 2016-08-22 08:25:45.61... -
6 knmi_weight-write-b983c.. 2016-08-22 08:25:45.25... \ _
7 knmi_wes-write-adbOebe...  2016-08-22 08:25:44,95...
inmi_wel
8  knmi_wcs-write-8bedc70..  2016-08-22 08:25:44.23...
knmi_wel
WPS Runtime .
T NetCDF dependencies
Monitoring
Data products ¥
Search Filter Current  Produce Download Script
Output Metadata:
variable_time_bounds: time_bnds
contact_email_2: milka.radojevic@cerfacs.fr
Searchable
contact_email_1: christian.page@cerfacs.fr
metadata
variable_vDTR_in_var2: daily 2 m minimum temperature in Kelvin

Visual analytics techniques on provenance data,
highliting data-reuse, users interactions,
exploitation of resources..
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Combine WPS: Five steps involved

 metadata change
knmi_provenance

variable
— bundle json
norm norm . .
1 2 — lineage json

Opendap Service
Inputs

Weighing Processes
Combination
Piping modules

e e ceccecccecceccenef e e r e rr e rcc e e -

4

weigh weigh

Nl

a bk b e

Visualisation Tools

— prov-dm w3c (xml)
Combine WPS . WCS Processes
! . Normalisation Processes

~ L’ -
Provenance DB
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CLIPC Portal connected to climate4impact

Climate4impact backend services

IS-ENES + CLIPC Processing scripts

[ ICCLIM ][ ClipCombine

) (-

(o))

MyProxy
[ X509 J [ PyWPS (WPS) J

Impact data node
_ THREDDS OpenDAP

v

\ e
Impactportal ———
FTP Java, Servlets, JSF’ L
Upload Basket, Tokenapi,
OpenID, OAuth2, (
OpenDap, Front-end Drupal CMS
T \
ADAGUC ADAGUC CSW
Server (WMS) Viewer (WMS) Geonetworks
Postgre is-enes /L/’ My
sQL o1 Eat ST DG u SQL

Climatedimpact infrastructure

WMS
WCS
WPS
CSW
OpenDAP
Storage API
(basket)
W3C PROV

* %%

* % %

* 4 *

CLIPC frontend

Access
token

liOC

Climate Information Portal

-

Discovery
Catalogue

Openlayers3
Visualization
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Combine architecture: File A + File B = Result

" User interface ‘Ma‘lpA | Mép B S "

"

! = e e |

i _ I

! ; !

o ] ~ i

Qo \ A 1
i - .

; I PGy 4 E

1 e 1

I ¢ 3 t

| ;-

| I

‘\> J

Serwce backénd | WMS

Input A& B

1
1
1
\N—M'«@—'ﬂ"w—w‘ﬂmm.m—rhmﬁ—w~1—~'\—'Mv-f~:—v\r-ﬂ
|
A\ 4

WPS for identification
WPS for execution
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WMS /impactportal/adagucserver/<accesstoken>/?source=<opendapurl>&service=WMS&request=GetCapabilities
WCS /impactportal/adagucserver/<accesstoken>/?source=<opendapurl>&service=WCS&request=GetCapabilities
WPS Jimpactportal/WPS/<accesstoken>/?service=WMS&request=GetCapabilities

OpenDAP /impactportal/DAP/<accesstoken>/<userid>/<file>

HTTP download /impactportal/DAP/<accesstoken>/<userid>/<file>



