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IS-ENES2 climated4impact.eu

» Dedicated to the climate impact community: based
on 21 use cases from e.g, Deltares, Alterra, UvA.

» Dissemination of model results from both global and
regional model experiments

» Extensive documentation for impact modelers:
guidelines, warnings, do’s and don’ts

» Facilitates interaction between climate modelers,
companies and climate services

» Search, visualize and compute: from Petabyte to
megabyte size reduction, drill down to the
information needed, downscaling and indices
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‘IHSH_“?nW.eMS V Exploring climate model data

IS-ENES climate4impact portal

Welcome to the IS-ENES cimate4impact portal, oriented towards cimate change impact modellers,
impact and adaptation consultants, as well as other experts using ciimate change data.

Click on one of these images to go to a specific climate change impact and adaptation theme.

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

IS-ENES | Contact | Sign in

m Data discovery Downscaling Documentation Help About us Sign in _

Builds on and contributes to ESGF global infrastructure:
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Earth System Grid Federation
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Major Functionalities

» Extensive documentation for impact modelers
— Guidelines, warnings, do’s and don’ts

» Access to CMIP5/CORDEX data
— 30 data nodes, ~3 Petabyte of data

» Search in a faceted way
- Through models, variables, experiments, frequency, dates

* Visualize and download any CMIP5/CORDEX dataset [ —  — —

— Visualize any gridded dataset offered via OPeNDAP

- Using climate4impact WMS/WCS . M

» Login with ESGF OpenlD Identifier WWW
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£ 1S-ENES — e-Impact Portal

@ climatedimpact.eu/imp

ile Edit View History Bookmarks Tools Help
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IS-ENES — e-Impact Portal - Mozilla Firefox
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FOR EARTH SYSTEM MODELLING
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Background & topics

Glossary

General concepts

Some background information on the glo

Scenarios

How scenarios are created and used, an|

Climate models

Information on global and regional climaf]

Climate model data

What comes out of a climate model and

Fle Edit View History Bookmarks Tools Help
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another to create cycles. For example, the hydrosphere is also the hydrological cycle
because water flows from one sphere to the other, and is indeed an integral part of all the
other spheres. Also, the carbon cycle is a key cycle in the global climate system because
of the central role of carbon dioxide (CO2) as a greenhouse gas.
As all spheres meet and interact at the surface of the Earth the surface energy balance is
a key determinant of the climate, from the very local scale to the global scale.
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Conceptual sketch of the climate system, it's spheres and some selected interactions.
Image source: IPCC AR4, WG1, FAQ 1.2 2007

Because of these cycles and web of interactions that hook into each other the global
climate system is a complex one and responds in a highly non-linear way to changes and
forcing factors. The response time or characteristic time-scale of the components of the




Applied Use Cases

Guidance & use cases Background & topics Glossary ‘ Publica

» » FEWS/NHI hydrological framework : Development of New IAM Continued Development and
Scenarios Application of IAM Scenarios

FEWS/NHI hydrological framework

1AM

Integration of CMC
Ensembles with cMC

Use of climate model data in FEWS/NHI hydrological framewo IAM NEW

Scenarios

E

Goal: In this use case, climate model data is selected and downloaded from thq

Delivery of climate model data from different runs to the FEWS/NHI system. D¢
originally Flood Early Warning System, is a operational forecasting system to m
data and models in a real time environment. Delft FEWS retrieves and prepare
hydrological and meteorological data for the models. FEWS is able to handle m|
protocols and data formats, like FTP, Grib and netCDF. Internally an XML mode Presently, four RCPs have been defined, named after the radiative forcing that eventually

for hydrographical data and netCDF for binary data will be reached: RCP2.6, RCP4.5, RCP6 and RCP8.5. They work both forwards towards
climate modelling and backwards to analyse what future world development is needed
to achieve a certain level of antrophogenic influence on the climate. This allows

development of mitigation scenarios. It is these names that you will come across mostly

IAV Research Based on AR4 Climate and
SRES IAM scenarios

One of the models running operationally under FEWS is the National Hydrolog
Instrument (NHI). The NHI is a model which provides insight into the actual ang when looking for future climate data.
forecasted states of the surface, ground and soil water in the Netherlands to s s History JRCPE
decision making during periods of droughts. NHI is driven by measured and fo —-‘ — i « The CM community wanted 4
precipitation and evaporation (ECMWF-DET and -EPS). The tool also gives insigl 1AM levels of RF that span the
actual and forecasted water demands. To predict future hydrology in the Nethd

—— literature.
NHI can be used in combination with climate model data. The NHI model can r| &E‘
of daily gridded data. = o
’E Z23s oyl - 8.5 Wm-2 (RCP 8.5,
read more on FEWS/NHI on the Deltares site 2 1350ppm CO,-e)
v
£ 6 - 6.0 Wm2 (RCP 6.0, 850ppm
2 -
% . CO,-e)
o - 4.5 Wm-2 (RCP 4.5, 650ppm
2 COZ-E)
- 2.6 Wm-2 (RCP 2.6, 450ppm
0 CO,-€)

1800 1900 2000 2100
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Glossary & FAQ

enes /V, ENES Portal Interface for

EUROPEAN NETWORK

FOR EARTH SYSTEH NODELUNG the Climate Impact Communities

Home Data discovery ‘ Map & Plot ‘ Documentation ‘ Help ‘ About us

Guidance & use cases Background & topics Glossary ‘ Publications

Glossary

Vocabolary for climatedimpact site

Click one of the letters above to advance the page to terms beginning with that letter.

A

ADAGUC

ADAGUC - Atmospheric data access for the geospatial user community. Read more on
th GUC Website.

AOGCM
Coupled Atmosphere-Ocean GCMs

CMIPS
Coupled Model Intercomparison Project - Phase 5

E-obs
E-OBS is a daily gridded observational dataset for precipitation, temperature and sea
level pressure in Europe based on ECA&D information. The full dataset covers the period
1950-01-01 until 2011-12-31. It has originally been developed as part of the
ENSEMBLESproject (EU-FP6) and is now maintained and elaborated as part of
theEURO4Mproject (EU-FP7).

Earth System Models
The scientific knowledge has now progressed to the level where global climate models
are being replaced by Earth System Models signifying that the models now embrace
more components and processes than the physical atmosphere-ocean components

=Sml=t= /g/, ENES Portal Interface for

FOR EANTH SYTEH WODELUNG the Climate Impact Communities

Home Data discovery ‘ Map & Plot ‘ Documentation ‘ Help ’ About us

HowTo FAQ ‘ Contact the Expert ‘

FAQ

The Frequently asked questions (FAQ's) are distinguished into different categories:

Climate Change

What is Climate? (WMO)

What is the Climate System? (WMO)

What is Climate Variability? (WMO)

What is Climate Change? (WMO)

Climate Change General Issues provided by the IPCC (pdf, 7.2 MB)

e o o 0 0

Climate Impact Science

® Whyis climate change important?

® Are extreme events like heat waves, droughts or foolds expected to change as the
Earth's climate change?

e Since when is there concern for climate change and to what extent?
® What are the current problems in modeling climate change?

« Internal Variability

e C(Climate variations and internal variability - why is it important?
® What is the difference between Climate Variability and Climate Change? (WMO)

Scenarios

Which SRES scenario to use?
Why use ensembles?
I am only interested in the period up to 2020/2030, what to do?

e o o 0

What is the difference between the words scenario, projection, prediction and
(weather) forecast?

IS-ENES | Contact | Login

FOR EANTE SYSTEN MOBELLIN
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Comprehensive Search Interface

IS-ENES — e-Impact Portal - Mozilla Firefox

File Edit View History Bookmarks Tools Help
£ 1S-ENES — e-Impact Portal | |
& 2 [ | @ climatedimpact.eu/imp v @| |Bv Google Q & oy * v
Search Advanced Search Catalogs | Add catalogs Transformations
Search
Variable " Pressure P Temperature " Precipitation " Evaporation Twind ' Humidity +
Time frequency '3 hourly "6 hourly " daily "' monthly +
Time frame +
Experiment " piControl Pamip "rcp26 "rcpas "rcp60 "rcp8s +
Project C Found 2 project(s) for variable=tas, experiment=amip,
No. Name Description
1 ‘7‘CM|P5 CMIP5S
2 M EucLIPSE EUCLIPSE
Models C Found 30 model(s) for variable=tas, experiment=amip, +
Search datasets
C Found 611 datasets. (see esgf query)
No. Name Size catalog OPENDAP HTTP h
1 (& cmip5.outputl. NCAR.CCSM4.amip.3hr.atmos. 3hr.r1ilpl.v20120607 250G browse . . >
2 (& cmip5.outputl. NCAR.CCSM4.amip.3hr.atmos. 3hr.r2i1p1.v20120611 250G browse = = =
3 (& cmip5.outputl. NCAR.CCSM4.amip.3hr.atmos. 3hr.r3ilp1.v20120611 250G be“ﬂe . . S
4 ‘“lepS outputl. NCAR.CCSM4.amip.3hr.atmos.3hr.r4ilp1.v20120612 250G browse 5 5 =
5 (& cmipS.output1. NCAR.CCSM4.amip.3hr.atmos. 3hr.r5ilp1.v 20120612 250G browse
6 (@ cmins outoit] NGAR CCSM4 amin.dav atmos. dav.r1iln1 v20130703 168G browse =
climatedimpact.eu/impactportal/data/catalogbrowser.jsp?catalog=http://t...120611.xml#cmip5.outputl.NCAR.CCSM4.amip. 3hr atmos. 3hr r3ilpl.v20120611
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File Edit View History Bookmarks Tools Help

Browse File_s .a_n_d_ Ex lore MetaData

€ IS-ENES — e-Impact Portal X |/ IS-ENES - Viewer % | 4|

ﬁw 0@ . @ climatedimpact.eu/impactportal/data/datasetviewer.jsp?dataset=http%3A%: V@j V Google Q @ @ ® v

IS-ENES | Contact | Login
enes /L/’ ENES Portal Interface for

TN EINTRSAIET RO the Climate Impact Communities

Home Data discovery ’ Map & Plot Documentation Help About us Log in

Search Advanced Search Catalogs Add catalogs Transformations

NetCDF metadata viewer

Dataset http://tds.ucar.edu/thredds/dodsC/datazone/cmip5_data/cmipS/outputl/NCAR/CCSM4/amip/day/atmos/day/r2i1p1/v20120710
Itas/tas_day_CCSM4_amip_r2ilpl_19790101-20101231.nc#fromhttpurl

NetCDF header metadata
lobal - Global attributes - s
@nc.g obal atributes - 0 Dataset Viewer
@ time - ime - (time) dimension of length 11680.
@ lat - Jatitude - (lat) dimension of length 192. The datasetviewer displays metadata from
@ lon - longitude - (lon) dimension of length 288. remote OpenDAP resources. Variables can
@ height - height - () be visualised by clicking on the "view data”
@ tas - Near-Surface Air Temperature - (time, lat, lon) - visualize Iz
edit
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Fast Maps Viewer

IS-ENES - Viewer - Mozilla Firefox

File Edit View History Bookmarks Tools Help
£ 1S-ENES — e-Impact Portal % | IS-ENES - Viewer b4 A + |

D 2 m climatedimpact.eu jucviev {d v @| |Bv Google Q JVL o ® v

g Adddata &3 Maptype g* Options ~

WMS of CCSM4 model output prepared fo...

»

Near-Surface Air Temperature (tas)

&

auto/nearest

time - (ISO8601)

o<
2010-12-23T12:00:00Z

R 4 & nide O - |

LonLat (176.77,155.74) 226.5
0 25 50

i I «
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Also with Time Series using WPS/WMS

Easily integrate any existing dataset (OpenDAP, CF-convention)

=l x|

@E} A4 Ié, http:,I',I'climate4impact.eu,l'impactpu:xrtal,l'-adaguc'-.-'ier.f-.'er,l'#-addla‘;.fer'(',l'irnpal:tpu:ur'taIlI'Irnpau:t':'uE:rL‘ ‘ I~ ‘ “1‘ ‘ X ‘ Iai Live Search

2]

J <7 Favorites J w3 @] web Slice Gallery +

@ 15-ENES - Viewer J Xy v B - 0 = v Page~ Safety~ Tooks~ @~
| g Adddata &3 Map type g” Options ~ - r j-‘ ' o3 e 4 2913
g ot 287.9
WHMS of Downscaling data from Cerfacs 2 2 -
= A e 284S
Temperature at 2m (tas) =l O
auto/nearest ﬂ 3 g 2
time - (IS08601) ) g (o 277.6
A Ul ' ol 27
2097-01-01T12:00:00Z S ’
x @ 3 hlde '5 40“' <T‘ 6 . ’I,J‘- = 270.7
< v
From: 1000-01-01T00:00:00Till: 3000-01-01T00:00:00 Setdate X
- tas (K)
287.0
2865 e e e e T Tt TN
286.0 LT EEEEEEEEEU DL EEE LD e lalalt ALY TR AL NG
oy S A O o vand ' Vi b Al i
285.0 LT EEEEEEEEE R EEEEEEEE L EEEEEEVEEEEEELLLEEETEE LT LLNNT N TYEEELEWLLEEEEE
2845 LT EE TR EEEERTT LT VEE L CL Pt LT T LT
284.0 HULLETTEEETT T atal TR Lal (] U L] IR LA A NN TN
2835 WALLIALLITUGATIATLT L SR (RN VN LTI TSP LT
2830 LWRIAUAZY YN NN N e TP
Pr P I A n__nnnmnnntnnmmin
282.0 1 2 2 2 2 2 2TP2
Dates: 1956-01-01T12:00:00Z till 2099-01-01T12:00:00Z

Done

[_ I_ I_ [_ I_,_ [@ Internet

[va v | R100% ~ 4
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On-demand Calculations

Climate indices calculation in climated4impact: icclim

—» | Humidity indices

— | Compound indices

Temperature indices <«
— ECA&D and
Heat indices o ETCCDI Indices
Cold indices A
l N
Rain indices Drought indices

Snow indices

- 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 since September 2013 (Natalia Tatarinova)
- Generic and modular approach, can be reused in other environments
- C functions called for optimization
/0 interface is structured for optimal performance, with wrapper functions

« Automatic dynamic chunking for large requests
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User Interface

http://climatedimpact.eu/impactportal/WPS?
service=sWPS&version=1.0.0&request=describeprocess&identifier= mdlce ICCLIM_SU

IS-ENES — Climatedimpact portal - Mozilla Firefox

£ IS-ENES — Climatedl... x | <

. € @ climatedimpact.eu/impactportal//account/wpsusepro

ssov & | |Bv G

Q ¥ A& wB «&v

INFRASTRUCTURE FOR THE EUROPEAN NETWORK
FOR EARTH STSTEN MODELLING

1S-enes EV / Exploring climate model data

Home Help ‘ About us

Data discovery | Downscaling ‘ Documentation

Account

Basket (12) ‘ Processing ‘ Monitor jobs (18) ‘
» Use a processor » indice_ICCLIM_SU

Use a processor

Processing details and options

Threshold, can be a comma separated list, e.g. 20,21,22,23,24,25.

25

Maximum temperature variable

tasmax
Slice mode (temporal grouping to apply for calculations)

year v

Input file(s)

Please selecta file from the basket

Output file name

SU.nc

= CERFACS

IS-ENES | Contact | Account

Start processing

Title: Calculate number of summer days

Identifier: indice_ICCLIM_SU

Abstract: Number of summer days based on tasmax. The number of summer days is where daily maximum temperature is above 25 degrees Celsius.
Location: fimpactportal/WPS?service=WPS&version=1.0.0&request=describeprocess&identifier=indice_ICCLIM_SU

Options

0 © % p




Processing Jobs (asynchronous)

IS-ENES | Contact | Login

enes /‘/, ENES Portal Interface for

Fot EANTH SYTEN HOBELLING the Climate Impact Communities

Home Data discovery ‘ Map & Plot Documentation Help ‘ About us ‘

Account Basket (9) Jobs (7

Processing jobs

Jobs for: https://pcmdi9.linl.gov/esgf-idp /openid/maartenplieger

Started on: WPS Identifier Unique Id Progress VYiew X
2013-08-08 10:29:00Z2  timeseries_avg2D pywps-137595774038 .xml ready view X
2013-08-09 08:25:52Z2  timeseries_avg2D pywps-137603675248 .xml ready view X
2013-08-09 08:26:26Z2  timeseries_avgzD pywps-137603678625.xml ready view *®
2013-08-09 08:27:162  timeseries_avg2D pywps-137603683692.xml ready view x
2013-08-09 11:35:50Z2  timeseries_avgzD pywps-137604815013.xml ready view ®
2013-08-09 11:39:17Z2  ensemble_dtdp pywps-137604835705.xml ready view X
2013-08-09 12:14:13Z2  timeseries_avg2D pywps-137605045340.xml 48 % view x
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Time for questions & comments!

https://verc.enes.orq/ISENES2
http://climate4impact.eu/

http://icclim.readthedocs.org/
https://github.com/tatarinova/icclim
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Thanks Merci Danke Grazie
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icclim Further Infrastructure integration

Deeper integration into the data infrastructure

* Some data intensive calculations will be performed near data
storage

* Perform data processing near the data storage: ESGF Compute
Working Team (CWT)

« Compute Nodes along Data Nodes

« Future ESGF API for federated data processing execution, probably implemented
using WPS

« Supports for many processing libraries and package
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