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Some key motivations of users in
requesting climate information

§ Obtaining general information about climate change —
major messages at various scales

§ Obtaining information tailored to user requirements
and adaptation decision-making

§ Communicating uncertainties in future projections

§ Ensuring comparability across assessments for co-
ordinating integrated responses

§ Reconciling projections with recent trends and with
planning/policy scenarios

. S Y K E



)

| &

/‘.\\ WCRP Workshop on Evaluating and Improving
D) ICSU : 2 Regional Climate Projections
: World Climate Research Programme

_Tou 11 -13 February, 2009

What has science been able to deliver?

§ Large numbers of new climate projections using
cutting edge models

§ Improved databases of climate observations and
projections

New approaches for downscaling projections from
global models

§ Preliminary attempts at representing uncertainties
within a probabilistic framework

Scientific assessments and some synthesis of the
above developments (e.g. by IPCC)
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What is still needed

Continued scientific analysis at all scales

Derived, low volume information and tools for
delivering the latest science to non-specialists

Contextual information for framing uncertainties

Guidance for users on applying scientific knowledge
within a consistent framework

Regionalisation of the delivery of new information

Evaluation of data and scenario delivery systems —
robustness, effectiveness, uptake, guidance

Evaluation of interpolated observational datasets
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Some interesting recent developments

§ Uptake of new high resolution gridded
observational climate datasets

§ National-level "official" climate scenarios and
data/scenario delivery systems/portals
§ Stakeholder consultation and user feedback

§ Provision of probabilistic climate projections
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High resolution gridded surface
land-based observed climate data
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Title: Representing twentieth-century space-time climate vanability. Part [l Development of 1901-36 monthly grids of terrestrial surface climate

Author(s): Mew M, Hulme M, Jones P

Source: JOURNAL OF CLIMATE “Yaolume: 13 |ssue: 13 Pages: 2217-2238 Fublished: JUL 1 2000
Times Cited: 669

(= Links |

Title: Representing twentieth-century space-time climate vanability. Part | Development of a 1961-90 mean monthly terrestrial climatology

Author(s): Mew i Hulme M, Jones P

Source: JOURNAL OF CLIMATE “alume: 12 |ssue 3 Pages: 829-856 Published: MAR 1999
Times Cited: 574

(Links

Title: Surface air temperature and its changes over the past 150 years

Authar(s): Janes PD, Mew b, Parker DE, et al.

Source: REVIEWS OF GEOPHYSICS “olume: 37 lssue: 2 Pages: 173-199 Published: MAY 1999
Times Cited: 472

(Links )

Title: A high-resolution data set of surface climate aver glabal land areas

Authar(sh: Mew M, Lister D, Hulme M, et al.

Source: CLIMATE RESEARCH ‘olume: 21 Issue: 1 Pages: 1-25% Published: MAY 23 2002
Times Cited: 216

(#Links |

Title: An improved method of constructing a database of monthly climate observations and associated high-resalution grids
Author(s): Mitchell TOD, Jones PD

Source: INTERNATIONAL JOURNAL OF CLIMATOLOGY ‘volume: 25 Issue:6 Pages: 693-712 Published: MAY 2005

Times Cited: 248

(=Links
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WORLDCLIM

Methods

For a complete description, see: Hijmans, R.J., S.E. Cameron, J.L. Parra, P.G. Jones and A, Jarvis, 2005, Yery high resolution interpolated climate surfaces for global land areas.
International Journal of Climatology 25: 1965-1878. (pdf)

The data layers were generated through interpolation of average monthly climate data from weather stations {see methods) on @
km®" resolution’, Yariables included are monthly total precipitation, and monthly mean, minimurn and masimum temperature, and 19 e

The WorldClim interpolated climate layers were made using:

* Major climate databases compiled by the Global Historical Climatology Network (GHCM), the FAD, the WMO, the International Center for Tropical Agriculture (CIAT), R-H¥dronet, and
a number of additional minor databases for Australia, Mew Zealand, the Nordic European Countries, Ecuador, Peru, Bolivia, among others,

+ The SRTM elevation database {aggregeated to 30 arc-seconds, "1 km")

# The ANUSPLIM software. ANUSPLIM is a program for interpolating noisy multi-variate data using thin plate smoothing splines. We used latitude, longitude, and elevation as
independent wariables,

Far stations for which we had records for multiple years, we calculated averages for the 1960-90 period, We only used records for which there were at least 10 years of data, In some
cases we extended the time period to the 1950-2000 period to include records from areas for which we had few recent records available {e.g., DR Congo) or predominantly recent records
{e.g., Amazonia), We started with the data provided by GHCHN, because of the high quality of that database. We then added additional stations from other database. Many of these
additional databases had mean monthly values, without a specification of the time period. We added these records anyway, to obtain the best possible spatial representation, reasoning
that in most cases these records will represent the 1950-2000 time period, and that insufficient capture of spatial variation is likely to be a larger source of error than in high resolution
surfaces than than effects climatic change during the past 50 years. After removing stations with errors, our database consisted of precipitation records from 47,5584 locations, mean
temperature from 24,542 locations, and minimum and mazimum temperature for 14,835 locations (see maps below),

& set of Bioclmatic variables! were derived from the manthly data,

The maps below show the spatial distribution the climate stations for which we had data.
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Title: Very high resolution interpolated climate surfaces for global land areas
Author(s): Hijmans RJ, Cameron SE, Parra JL, et al.

Source: INTERNATIONAL JOURNAL OF CLIMATOLOGY Volume: 25 Issue:
15 Pages: 1965-1978 Published: DEC 2005

Times Cited: 188
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™ 30.

™ 31

O 32.

I 33.

I~ 34.

Authnr{s} Christenh b prfien TH

Source: BIOLOGICAL INVASIONS ‘volume: 10 |ssue:® Pages: 1215-1228 Fuhlished: DEC 2008
Times Clted a
-*Lmks )

Title: Modelling the partially unknown distribution of wall lizards (Fodarcis)(n Marth Africa: Jecological affinities, potential areas of ocourrence, and
methodalogical constraints

Author(s): Kaliontzopoulou A, Brito JC, Carretero WA, et al.
Source: CANADIAN JOURNAL OF ZOOLOGY-REVUE CANADIENNE DE ZOOLOGIE “olume: 86 |ssue:® Pages 9921001 Fuhblished: SEP 2008
Times Cited; 0

= Links

Title: Temperature as a key driver of ecological sarting among invasive pest species in th€ tropical Andes
Author(s): Dangles ©, Carpin C, Barragan AR, et al.

Source: ECOLOGICAL APPLICATIONS “olume: 18 Issue: 7 Fages: 17951809 FPublished: OCT 2008
Ti_r_rjespited:i]

Title: Phylogenetic analysis of the endemiQE Eew Caledanian cn@uraesilpha. Testing campeting hypotheses of diversification
Author(s): Murienne J, Pellens R, Budinoff BB,

Source: CLADISTICS Volume: 24 [ssue: b FPages: 802-812 Fublished: OCT 2008
Times Cited; O
Links )

Title: Spatial prediction of Plasmodium falciparum prevalen
Author(s): Moor AM, Clements ACA, Gething PY, et al.
Source: MALARIA JOURNAL “olume: 7 Aricle Mumber: 159 Published: AUG 21 2008

Times Cited:0
(=pLinks ) __Full Text ]
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Title: %ariability in 20th century climate change reconstructions and its consequences for predicting geographic response€ of California rgammalsl
Autharis): Parra JL, Monahan YWH

Source: GLOBAL CHANGE BIOLOGY “olume: 14 |ssue: 10 Pages: 2215-2231 Fublished: OCT 2008
Times Cited: 0
Links |

Title: Changes of reanalysis-derive dorthern Hemisphere gmmer warm extremne indices during 1943-2006 and links with climate variability

Autharis): Fang X0, Wang AY, Fong Sk, et ar

Source: GLOBAL AND PLANETARY CHANGE ‘“olume: 63 Issue:1 Pages: 67-78 Fublished: AUG 2008
Times Cited: 0

Links |

Title (s Uk biofuel supply Pom Miscanthus water-limited?
Author SrFsktab=m1The A8, Dailey AG, et al.

Enurce:QOILUSEANbMANAGEMEHT Yolume: 24 Issue: 3 Pages: 235-245 Puhlished: SEP 2008
Times Cited: 0
= Links |

Title: Step-less models for regional environmental variati
Authoris): Bakkestuen V', Erikstad L, Halvorsen R

Source: JOURNAL OF BIOGEOGRAPHY “olume: 35 Issue: 10 Pages: 1906-1922 Fublished: OCT 2008
Times Cited: 0
= Links |

Title: Mew evidence for a postglacial homoaploid hybrid arigin of the widesprea¥Central European dcabiosa columbaria L. 5. str. (Dipsacaceae)

Autharis): von Hagen KB, Seidler G, Welk E
Source: PLANT SYSTEMATICS AND EVOLUTION “olume: 274 |ssue: 3-4 Pages 179191 Puhblished: SEP 2008
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| | WORLDCLIM - Current climate

WORLDCLIM

Data download

Choose the generic or the ESRI format

| &

Current conditions (~1950-2000)

Generic grids
These grids can be imported into most GIS applications

30 arc-seconds {~1 km) download by tile

Min. Temperature Max., Temperature  Precipitation Bioclim 1-9 10-18

2.5 arc-minutes

Min. Termperature Max. Temperature  Precipitation  Bioclim

Altitude

5 arc-minutes

Min. Temperature Max. Temperature  Precipitation  Bioclim

Altitude

10 arc-minutes

Min., Temperature Max., Temperature  Precipitation  Bioclim

Altitude

Altitude

ESRI grids

These grids can be used in ArcMap and arcinfo (with the GRID module) and Arcview (with the Spatial Analyst extension).

30 arc-seconds (~1 km)

Iin. Temperature Max., Temperature  Precipitation  Bioclim  Altitude

2.5 arc-minutes

Min. Temperature Max. Temperature  Precipitation  Bioclim  Altitude

5 arc-minutes

Min. Temperature Max., Temperature  Precipitation  Bioclim  aAltitude

10 arc-minutes

Min. Temperature Max. Temperature  Precipitation  Bioclim  Altitude

Future conditions

Coming soon...
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|_| WORLDCLIM - Future climate grids | =
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WORLDCLIM

Future climate data download

IPPC 3rd Assessment data. Future climate projections, calibrated and statistically downscaled using the WorldClim data for 'current' conditions.

Download projected future climate by climate model {e.g. CCCMA), emission scenario (e.g. a2a), year {e.g. 2050) and spatial resolution {e.g. 10 arc-minutes). More info. All data are in

generic grid format format

CCCMA

aza b2a
30 arc-seconds (~1 km)

2020: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2050: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2080: fmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2.5 arc-minutes

2020: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2050: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2080: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
5 arc-minutes

2020: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2050: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2080: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
10 arc-minutes

2020: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2050: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2080: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9

10-18
10-18
10-18

10-18
10-18
10-18

10-18
10-18
10-18

10-18
10-18
10-18

HADCM3

aza b2a
30 arc-seconds (~1 km)

2020: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2050: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2080: fmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2.5 arc-minutes

2020: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2050: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2080: fmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
5 arc-minutes

2020: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2050: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9
2080: tmin tmax prec bio 1-9 10-18 tmin tmax prec bio 1-9

10-18
10-18
10-18

10-18
10-18
10-18

10-18
10-18
10-18
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Examples of international climate data
and scenario web portals
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¥ welcome to the IPCC Data Distribution Centre - Mozilla Firefox = Iﬁl Iil
File Edit Wiew Go Eookmarks  Tools  Help i

@ - @ - @]‘ ||__] http: v, ipcc-data. org/f j @ - Ia—

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE
The IPCC Data Distribution Centre

Fcc & A N W O e |

0D Horme Page IPCC WG W52 WE3 TGICA Site Map Help Contact

About the DOC
| | Latest News

Eliraata ahaarvatens Welcome to the IPCC Data Distribution Centre

Ohzerved Climate
Change Impacts A
Welcome to the Data Distribution Centre (DDC) of the Intergovernmental Fanel on Climate Change (JFCC). The DDC provides climate, socio-economic and environmental data, both from the Flatabase of observed
past and also in scenarios projected inta the future. Technical guidelines an the selection and use of differant types of data and scenarios in research and assessment are also provided. impacts fram AR4

Climate models Location: DDC Home

Socio-economic data

(02/02/2008)
Environmental data and
Heanaras: The DOC is designed primarily for climate change researchers, but materials contained on the site may also be of interest to educators, governmental and non-governmental organisations, and | poe prochure &
the general public. summar of DO
= 3 ; : = 4 : : : = e ; ; sefvices
The identification, selection, and application of baseline and scenario data are crucial steps in the assessments of the potential impacts of future climate change. The need to pravide a (18/00/2008)

Supporti terial ; ; ! e : : : .
Eias S congistent collection of data covering a great diversity of different scenario elements can pose substantial challenges to researchers. The IPCC DDC seeks to provide access to such a

collection of data and scenarios and to offer guidance on their application.

The DDC is overseen by the IPCC Task Group on Data and Scenario Support for Impact and Climate Analysis (TGICA) and jointly managed by the British Atrmospheric Data Centre (BADC) in the United Kingdorm, the
CEU Warld Data Center Clirmate (WDCC) in Germany, and the Center for International Earth Science Information Metwork (CIESIN) at Columbia University, MNew York, USA. The data are provided by co-operating

Data “isualisation modelling and analysis centres.

Order data on DVD

Publications
Location: DDC Home FPage lazt wodified: 05 Febaran 2009

IPCC ARY
IPCC TAR © A (Excelient Cg Cg Op O £ very poon Rate this page | Futther fesdback

IPCC SRES
AllIPCC Reports

Feedback frarm users is welcaome and can be made by completing the feedback form.

British Atmospheric
Data Centre

MATIONAL CENTRE FOR ATMOSPHERIC SCIENCE
MATURAL ENVIRONMENT RESEARCH EOUNCIL




¥ Home of Ensembles-eu.org - Mozilla Firefox

@ http: e, ensembles-eu, orgf

Institute/’
Contact

Scenario

Driving
GCM

* *
* *ENSEMBLES ™ *

Resolution

Acronym

DODS/OpenDAP
access

download

c4l

Ray Me¢Grath

ECHAMS

C4IRCAS

Dnline

Dnline

CNRM

Michel Déqué

ARPEGE

Aladin

CHEM-ENh4 .5

Online

Online

KNMI

Erik van Meijgaard

ECHAMS

KNMI-RACKMO2

Dnline

Dnline

QURANOS

Dominigue Paguin

CGCM3

DURANOSMRCCA 2.1

Dnline

Dnline

SMHI

Markku
Rummukainen

ECHAMS

SMHIRCA,

Dnline

Dnline

BCM

SMHIRCA,

Dnline

Dnline

MPI

DanielaJacob

ECHAMS

MPI-M-REMO

Dnline

Dnline

METNO

Jan Erik Haugen

HIFHAM

METHOHIRHAM

Dnline

Online

c4l

Ray McGrath

HadCh3-21

CAIRCAS

Online

Online

UCLM

Manuel de Castro

HadCm3-e1

FPROMES

UCLM-FEOMES

Dnline

Dnline

ETHZ

Christoph Schar

HadCM3Q0

CLM

ETHZ-CLM

Online

online

HadCm30

HadRmM3I20

METO-HC HadRmM3Q0

Dnline

Dnline

HadCM33

HadRM3G (low
Sensitivity)

METO-HC HadRMIQS

Sorme fields anling

Some fields
onling




¥} Home of Ensembles-eu.org - Mozilla Firefox ;Iil!l

Eile Edit View Go Bookmarks Tools  Help
<E| - E> * @ [ @’ ||_| http: e, ensembles-eu, orgf j @ Go Ia,

Applied Meteorolooy Grouy
e (UC & CEIC & AEMet)
J Home ] Registration Data access Downscaling Santander, Spain

4th EMZEMBLES GA presentation
Web portals for Climate Data Access and Statistical Downscaling (13/11/2007) T

One of the EMNSEMBLES projects aims is maximizing the exploitation of the results by linking the outputs of the
ensemble prediction systern to a range of applications, including agriculture, health, food security, energy, water
resources, and insurance, which use high resolution climate inputs to feed their models. The data access portal allows
end-users to interpolate seasonal and climate model simulations to local points of interest, obtaining the requested
data in simple formats (e.g., text files), Moreover, the statistical downscaling portal allowes to callibrate/adapt the
coarse model outputs in the region of interest using historical observed recards.

The Data Acess portal provides access to observations, reanalysis and seasonal and climate simulations [see the
comman list of variables available for all madels in the portal].

This Statistical Downscaling portal provides user-friendly web access to different statistical downscaling technigues,

Three steps are neccessary to obtain high resolution farecasts _F'"“IH““ J Predictand I P“_"""‘“?‘ 1
in a region of interest: 1. Selecting the predictors | 2. Selecting -

the stations and wvariable, 3. Runnin the desired dowmscaling

Jjobs.
Predictors | Predictand Downscale
 Wab portal for statistical downscaling
Zone name: JRC_1.0 Appled Meteorology Groug
(B3 & Universty of Cantabeia]
Databases: | JRC d Diata details
Varlable: | mean daily rainfall (mm) |
Predictors Predictand J _[Iowmmle ; |
=1 —_—
Project: DEMETE_Fl__d Data Base: JRC
fegend dangary  Febnuary  March ey [
¥ g bdmenth: ] 3348123451239 12834581
:{ o e OO0O00 00000 00000 00000 O
1 j ot 1% el OOO0O OOB00 O00A0 0E00a 0
- e wme OOD0O0 DOO0O0 00000 000000
' gnr 00000 00000 00000 00000 O
18 O0CR00 B00BR0 O0B00| 0
0B O0R00 A008B0 OBC0Oa 0O

References:

s San-kartin, 0., Cofifio, &.5., Herrera, 5., and Gutiérrez, J. M. [2008] The ENSEMBLES Statistical Downscaling
Portal. An End-to-End Tool for Regional Impact Studies. Submitted to Environmental Modelling and Software.

—I" CDﬁﬁD, A5, San-Martin, and Gutiérrez, J.ob. [2007) & web portal for regional projection of weather forecast
using GRID riddlesware. Lecture Motes o Computer SCF'E'FJCE', 4489, 52-89.
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KomPass
Kompetenzzentrum Klimafolgen und Anpassung

NETZWERK AKTUELLES PROJEKTKATALOG

umweltbundesamt.de 2

¥ Startseite » Klimaszenarien ¥ Einfihrung

Klimaszenarien

0 Was sind Klimaszenarien?
O Klimaszenarien fir Einsteiger

O Regionale Klimaszenarien am Umweltbundesamt

Was sind Klimaszenarien?

Zur Bewertung kinftiger miglicher Klimaentwicklungen benutzen wissenschaft und Politile Klimarnodelle. Die Ergebnisse der Modelle stellen
magliche Entwicklungskorridare des kinftigen Klimas dar und werden Klimaszenarien genannt. Sie bilden eine wichtige Grundlage fir die

Bewertung der Risiken und Chancen kinftiger Klimaanderungen sowie notwendiger Anpassungsmalinahrmen in verschiedenen Sektoren.

Klimainderungsszenarien entwerfen magliche, plausible Klimaentwicklungen der Zukunft, Sie sind jedoch nicht als exakte VYorhersagen

oder gar als Wetterprognosen zu verstehen!

Grundlage fur die Klimmamodelle bilden Annahmen Ober die zukdnftige Entwicklung der Ernissionen, Die sagannnten Emissionsszenarien
beschreiben mégliche kanftige demographischen, gesellschaftlichen, wirtschaftlichen und technischen Entwicklungspfade. Vielen
Klimaszenarien - auch die des UBA - verwenden die SRES-Emissionsszenarien des IFCC, Es gibt globale Klimamodelle, die das Klima der
gesamten Erdoberflache simulieren und regionale Klimamodelle, die Berechnungen fir bestimrmte Gebiete liefern, Globale Klimarmodelle
kannen gegenwértig Daten in einer horizontalen Auflésung von etwa 200 x 200 krn zur Verfigung stellen, Da diese, fir globale Modelle bereits
sehr hohe Auflésung fir viele Zwecke jedoch nicht ausreicht, wurden Regionalisierungsverfahren entwickelt, Grundsatzlich gibt es dabei zwei
verschiedenen Methoden: dynamische und statistische Verfahren, Beispiele dafiir sind die vorm UBA genutzten Modelle REMO und WETTREG:
REMC ist ein dynarnisches und WETTREG ein statistisches Verfahren,

# nach oben

Klimaszenarien flr Einsteiger

B Das Bundesumweltministerium bietet spezielle Arbeitshilfen und Materialien zurn Themenfeld "Klimaschutz und Klimapolitilk" an, Diese
Materialien richten sich besonders an Schiler und Lehrer und behandeln unter anderern die Entstehung von Klirnaszenarien und die
Folgen des Klimawandels,

B Einen guten Einstieg in die Funktionsweise von Klimarmodellen lisfert der Hamburger Bildungsserver, Unter derm Stichwort "Der
Klimawandel und seine Folgen" stehen arbeitshilfen, Themen und Materialien zur Verfigung,

B Das Projekt ClirmatePredictionhet erméglich jedem Teilnehmer ein versinfachtes globales Klimamodell auf dem sigenean Heim-, Schul-
nder Arhaitsearanitar lanfen 20 lassan, Die Frashnisse warden nasarmmealt und ire "weltweait ardftan Fenarirment 200 Klirmavarharsans"

Aktuelles

? Strategien der Anpassuna:
Broschire und
Themenblatter des UBA

* Fiinfter Newsletter mit einem
Schwerpunkt zu
Bevialkerungsschutz
einschlieflich
katastrophenschutz

verdffentlicht

* Erstellung regionaler
klimaszenarien fir
Ceutschland

* mehr

Termine

|

> 11.07.2008 - 19.04,2009 2°
- Das wetter, der Mansch
und sein Klima

-

10.02.2009 - 11.02.2009
kulturlandschaften irm

globalen Klimawandel

-

16.02.2009 - 18.02.2009
Zwischenstaatliches
Expertentreffan

Maritirme Transpart and the
Climate Change Challenge

-

19.02.2009 - 21,02.2009 4,
ExtrermWetterikKangress 2009

-

02.03.2009 - 04,03,2009
Konferenz anldsslich der
600-1ahr-Faiarn dar

Universitit Leipzia i
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|| Intranet
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KLIMASZEMARIEN

Einfithrung
Karten

Suche

I *

Expertensuche

Service

21 Kontakt
Ay Glossar
[ Mewsletter
B Extranet

|DMOT

¥ Startseite ¥ Klimaszenarien ¥ Daten

Daten

| | | Inkranet

KomPass : Kompetenzzentrum Klim... |

NETZWERK

AKTUELLES PROJEKTKATALDG

ﬁ

verfligbarkeit der Klimaszenariendaten

Das Urmweltbundesamt méchte die Farschung im Bereich der Klimawirkung aktiv unterstitzen, Daher stellt das Kompetenzzentrum Klimafolgen

und Anpassung auch die Rohdaten der Modellaufe interessierten Anwendern zur Werfiigung. Die Datens&tze kénnen nach Registrierung

kostenfrei verwendet werden,

Die Klirmaszenarien stehen in der Klimadatenbank (CERA) des warld Data Center for Climate (WDCC) zur Yerfligung. Informationen Gber die

zur Verfiigung stehenden Daten {Metadaten) sind frei abrufbar. So kiénnen Sie einen ersten Eindruck zu Struldur und Umfang der

Klimaszenariendaten gewinnen. Die Daten selber sind ebenfalls frei verfiighar und werden nach Registrierung und Unterzeichnung einer

Mutzervereinbarung zugéngig germacht (siehe unten).

Wir weisen darauf hin, dass die CERA-Datenbank den Modelloutput in Form von ASCII-Daten bzw. im Format netCDF enthalt. Die Daten liegen

in der Datenbank nicht in Form regionaler Muster {Karten) oder als Darstellung zeitlicher Yerlaufe von Klimaparametern vor.

CERA-Kennung

REMO-UBA

WETTREG

WETTREG-UBA

Wi W -G ateway

Einstieg REMO-UBA

Einstieg WETTREG-UBA

Draten-Format

netCDF und ASCII - Code

ASCII - Code

Datenmenge (Beispiel)

rund 138 Gigabyte pro Parameter

(alle 3 Szenarien, alle Dekaden)

rund 65 Gigabyte

{pro Szenario fir alle Dekaden)

Hinweise fir Datennutzer

Informationen des MPI
Hinweise [PDF]
Hinweise Teil 2 [PDF]

Beratung

rerno-daten[at]dkrz . de

wettreg-daten[at]dkrz de

Mutzungsbedingungen

REMC deutsch [PDF]
REMO englisch [PDF]

WETTREG deutsch [PDF]
WETTREG englisch [PDF]

Nutzungsbedingungen

\oraussetzung fir die kostenfreie Mutzung ist die Unterzeichnung der Mutzungsbedingungen. Die Kernaussage der Yereinbarung: Das

Urmweltbundesamt erlaubt die kostenfreie Nutzung der Klimaszenariendaten im Rahrmen klar definierter Verwendungszwecke, Irn Gegenzug

verpflichtete sich der Nutzer, die Ergebnisse seiner Arbeit {Publilkationen, Abschlussberichte ete.) dem Umweltbundesamt bekannt zu geben.

Aktuelles

¥ Strategien der Anpassunag:
Broschire und
Themenblatter des UBA

* Fiinfher Newsletter mit einem
Schwerpunkt zu
Bevialkerungsschutz
einschlieflich
katastrophenschutz

veriffentlicht

* Erstellung regionaler
Klimaszenarien fir
Ceutschland

* mehr

Termine

> 11.07.2008 - 19.04.2009 2°
- Das wetter, der Mansch
und sein Klima

W

10.02.2009 - 11.02.2009
kulturlandschaften im

globalen Klimawandel

3

16.02.2009 - 15.02.2009
Zwischenstaatliches

Expertentreffen
Maritime Transport and the
Climate Change Challenge

3

19.02.2009 - 21.02.2009 4,
ExtrernWetterkongress 2009

£

02.03.2009 - 04,03.2009
konferenz anlasslich der
600-1ahr-Feiern der
Universitat Leipzig:
RISIKO ERDE? -
Vulnerabilitat,
Maturgefahren, integrierte

Anpassungsstrategien

> 1A.N3.2009 - 19.03.2009 n
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Start page

| Snow | Weather | Water | Climate |

Short cut to maps

Most popular themes:

I Precipitation j

Weekly report snow

Weekly report water
reservoir levels

weekly report energy
situation

Hydrology monthly report
Climate monthly report
Hydrology annual report
Glaciological investigations

Flood and draught
Weather forecast short term

Weather forecast seasonal

Uv-forecast

Ice conditions

Welcome to seNorge.no!
Snow, weather, water and climate in Norway

seNorge.no - snow, weather, water and climate maps for
Morway updated daily. Data are given as daily, monthly and
annual values, as well as for climate periods and scenarios.
There are daily maps back to the 19605 and up to tomorrow.
Dozens of themes are presented as several hundred thousand
maps, Show time series from the NVE and met.no databases,
These are useful for hazard mitigation for flood, drought, energy
supply shortages, avalanches and landslides and climate change,
as well as for businesses and outdoor enthusiasts,

Snow maps for Norway. Find maps of snow | Water maps for Norway. Find daily, weekly,
quantity, fresh snow, skiing conditions, “monthly and annual maps of rain and snow
show melt, snow depths and change in melt,

snow quantity. :

‘ Climate

Weather

_._-d_.-._d

Weather maps for Norway. Maps of daily,
manthly and annual values of precipitation,
air temperature and deviation from normal.

Maps of climate, climate scenarios and

- climate effect for Morway. Find selected
‘naormal and scenarios far precipitatian,
temperature, snow, runoff, soil moisture
“and ground water.

The service www . selorge.no was developed by

e & Norwegian .
\ﬁt Meteorological Institute .

NVE B NORWEGIAN MAPPING
AUTHORITY

Two new snow themes now
available: "Snow water
equivalent” and "Days since last
snow fall". (07.03.2008)

Added value! Wiew the location
of aur (MWE and met.na)
observations on the rmaps and
present data from our
databases as graphs orin
tables. {21.09.2007)

Maps are updated daily at 7
a.m. {forecast mapsi and 10
a.m. {observation maps). Maps
for the previous 14 days are
updated every Tuesday
afternoon. (27.04.2007)

an English wersion of this weh
site is now available, The web
site has been upgraded and 23
new scenarios of clirmate and
climate effects have been
added. {19.12.2006)

Developed b
Morwegian Water and
Energy Directorate {HMVE)

Morwegian Meteorological
Institute {met.nod

Morwegian Mapping
Authorities

Maore about seMarge.no

Getting started
Mavigate in time
Mavigate in maps
Turn basic map on/off
Select theme

Show graphs and data
Mare tips and FAQ

|»

4]
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Start page : Map page

| Snow|Weather | Water | Climate | |

| Location search ||Showfhide4

|»

<

Theme list

Select theme:

[l Precipitation
Mormal 1961-1990
Mormal 1971-2000

- Temperature
- Evaporatian
- Snow amounts

- &now depths

- Snow duration
- Soil moisture

- Ground water

OO e O o O oy B B e e OO o OO

H
+H
+
+
H Bnow wetness
t]
t]
H
tl

- Runoff

Reference layers

Select extra layers on map:

B Stations

P [T ® rmet.no stations
i Lo [T M MVE stations
Ié---Basic layers

¥ Basic

T Contours

I Hydropower

™ catchments

I Topography

v Imagery

Getting started
Mavigate in tirme
Mavigate in maps

8] i x}
Select therne
Show qraphs and data
More tips and FAQ

b R

Y [

I 2071-2100
2]

Percent change in normal annual precipitation from 1961-1990 to

Theme from MVE met.no Presented on seMorge.no

UTM zane 33 coordinates are 1283114 East and 666801€ Narth

Map scale 1: 13762097

Show larger map | Printer friendly version |Display link to map| | Feedback

The service www sehlorge.no was developed by

DN Horvegr ~

Theme information

Map shows percentage change
in normal annual precipitation
from normal period 1961-1990
to 2071-2100,

Colour legend

o)
Above 30

25-30
20-25
16 - 20
10 - 15
5-10

I~ | Below5

Map legend

Qslo Placename
—— Mational boundary

—— County boundary
Lake
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Start page : Map page

R

| Snow | Weather | Water | Climate | |

eme list

Select theme:

[l Precipitation
o Mormal 1961-1990

Mormal 1971-2000

- Temperature
- Evaporatian
- Snow amounts

- &now depths

- Snow duration
- Soil moisture

- Ground water

OO e O o O oy B B e e OO o OO

H
+H
+
+
H Bnow wetness
t]
t]
H
tl

- Runoff

Reference layers

Select extra layers on map:

B~ Stations

[ [T ® met.no stations
LT M ONVE stations
E---Basic layers

. Basic

¥ contours

[T Hydropower

[T catchments

- Topography

i W Imagery
Help |
Getting started
Mavigate in time
Mavigate in maps
Turn basic map onfoff
Select therme
Show graphs and data
Mare tips and FAQ

| Location search ||Showfhide4

Percent change in normal annual precipitation from 1961-1990 to

2071-2100
e : 1 . n R o
W ! —;w-/' S == 1) Pl | - S
I e Ve = ! — =
fy e J] Iy . .
I it o ! 5

b I

Nesodd- A
Theme fram NVE met.no Presented on seMorge.no

UTM zone 33 coordinates are 261543 East and 664554E North Map scale 1: 88215

Show larger map | Printer friendly version |Display link to map| | Feedback

The service www . selorge.no was developed by

DN, Norwesian N

Theme information

Map shows percentage change
in normal annual precipitation
from normal period 1961-1990
to 2071-2100,

Colour legend

o)
Above 30

25-30
20-25
16 - 20
10 - 15
5-10

Below 5

Map legend

Qslo Placename

—— Mational boundary
—— County houndary

Lake

Lake shareline
River
Glacier contour
Coastine
Road

+—+ Railroad

|»
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seNorge'ho

| | E | E =
Start page : Map page ! Snow!Weather! Water | Climate | | | Location search ||Showfh|de4
Percentage change in mean winter runoff from 1961-19%0 to Theme information
Select theme: 2= 2E00 Percentage change in mean
o winter (DIF) runoff from
[ Precipitation 1961-199Q to 2071-2100 for
- Temperature the RegClim-Echam/B2
sCEnario.
[+l Evaporation
F- Snow amounts
[+ Snow depths Colour legend
F- Snow wetness
- Snaow duration Percent
& =il it R—— Above 100
- Soil moisture 50 . 100

B Ground water = 20 - 50
=1+ Runoff ] 5-20

- Marmal annual ﬁ I |+5-5

e +20 - +5

- Wormal winter <50 - 120

- Mormal spring L .75 - =50

- Mormal summer Below +75

- Mormal auturmn

- Change annual Map legend

- Change winter

. Change spring Qsla Placename

- Change summer = MNational boundary

- Change autumn —— County boundary

- q

tb_chanae annual Therme fram NVE Presented on seMorge.no ke
UTM zone 33 coordinates are 820862 East and 651751¢ North Map scale 1: 13762097

- % change spring
- % change surmmer
- % change autumn

Reference layers

Select extra layers on map:

Show larger map | Printer friendly version |Display link to map| | Feedback

(- Stations

[T ® rmet.no stations
- w7 M NYE stations
é---Basic layers

¥ Basic

W cContours

[T Hydropower

[T catchments

[ Topography

¥ Imagery

4

|»




Eile

Go Bookmarks  Tools  Help

QEI - E} - @ @ @ II__I http:ffsenorge nofmapPage. as

<

seNorge'ﬁo

Start page : Map page

P

R

| Snow Weather | Water  Climate | |

| Location search ||Showfhide4

Theme list

Select theme:

H- Precipitation
tl.- Temperature
- Evaporation
- Snow amounts

- Snow depths

- Snaw duration

t]

H

H

He- Snow wetness
H

H- oil moisture
+]

- Ground water

=1+ Runoff

- Mormal annual

- Mormal winter

- Mormal spring

- Mormal surnmet
- Mormal auturnn
- Change annual
- Change winter
- Change spring

- Change summer
- Change autumn
- % change annual
- % change winter

- % change surnmer
- %% change autumn

Reference layers

Select extra layers on map:

[=]- Stations
|7 @ metino stations
<7 M NVE stations
[=] Basic layers
W Basic
¥ contours
[T Hydropower
[T catehrents
[T Topegraphy
¥ Imagery

S EE R E sy

Percentage change in mean spring runoff from 1961-1990 to
2071-2100

Therme from MVE

Presented on seMorge.no

Theme information

Percentage change in mean
spring (MAM) runoff from
1961-1990 to 2071-2100 for
the RegClim-Echam/B2
scenario.

Colour legend

Percent

Above 100
50 - 100
20-50
5-20
+5-5
+20 - +5
=50 - 20
=75 - +50
Below +75

Map legend

Qsla Placename
—— Mational boundary

—— County boundary
Lake

UTM zone 33 coordinates are East and Marth

Show larger map | Printer friendly version |Display link to map| | Feedback

Map scale 1: 13762097

|»
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seNorge'i;o

Start page : Map page

R

| Snow Weather | Water  Climate | |

| Location search ||Showfhide4

eme list

Select theme:

H- Precipitation
tl.- Temperature
- Evaporation
- Snow amounts

- Snow depths

t]

H

H

He- Snow wetness
H- Snow duration
H- oil moisture

H- Ground water

=1+ Runoff

- Mormal annual
- MWormal winter
- Mormal spring
- Morrnal surnrer

- Mormal auturmn
- zhange annual
- Change winter

- Change spring

- Change summer
- Change autumnn
- % change annual
- % change winter
- % change spring

- % change autumn

Reference layers

Select extra layers on map:

(- Stations

[T ® rmet.no stations
- w7 M NYE stations
é---Basic layers

¥ Basic

W cContours

[T Hydropower

[T catchments

[T Topography

oW Imagery

Percentage change in mean summer runoff from 1961-1990 to
2071-2100

=
E2

Therme from MYE

Presented on seMorge.no

Theme information

Percentage change in mean
surnrmer (1143 runoff from
1961-1990 to 2071-2100 for
the RegClim-Echam/B2
scenario.

Colour legend

Percent

Above 100
50 - 100
20-50
5-20
+5-5
+20 - +5
=50 - 20
=75 - +50
Below +75

Map legend

Qsla Placename
—— Mational boundary

—— County boundary
Lake

UTM zone 33 coordinates are 1480198 East and 657484¢ North Map scale 1: 13762097

Show larger map | Printer friendly version |Display link to map| | Feedback

|»
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Start page : Map page

R

| Snow Weather | Water  Climate | |

| Location search ||Showfhide4

eme list

Select theme:

H- Precipitation
tl.- Temperature
- Evaporation

- Snow amounts

- Snow depths

- Snaw duration

t]

H

H

He- Snow wetness
H

H- oil moisture
+]

- Ground water

=1+ Runoff

- Mormal annual
- MWormal winter
- Mormal spring

- Morrnal surnrer

- Mormal auturmn

- zhange annual

- Change winter

- Change spring

- Change summer
- Change autumnn

- % change annual
- % change winter
- % change spring
- % change surnmer

Reference layers

Select extra layers on map:

(- Stations

[T ® rmet.no stations
- w7 M NYE stations
é---Basic layers

¥ Basic

W cContours

[T Hydropower

[T catchments

[ Topography

¥ Imagery

Percentage change in mean autumn runoff from 1961-1990 to
2071-2100

=
E2

Therme fram NVE Presented on seMorge.no

UTM zone 33 coordinates are East and Morth Map scale 1: 13762097
Show larger map | Printer friendly version |Display link to map| | Feedback

Theme information

Percentage change in mean
auturnn (SOMN) runoff fram
1961-1990 to 2071-2100 for
the RegClim-Echam/B2
scenario.

Colour legend

Percent

Above 100
50 - 100
20-50
5-20
+5-5
+20 - +5
=50 - 20
=75 - +50
Below +75

Map legend

Qsla Placename
—— Mational boundary

—— County boundary
Lake

|»




File Edit ‘iew Go  Bookmarks Tools  Help

f@\ CLIMATE PROGRAM OFFICE
gu} Understanding climate variability and changre to enhance society's ability to plan and respond

R4

ABOUT CLIMATE OPPORTUNITIES EDUCATION DATA & PRODUCTS LIBRARY NEWS & EVENTS

Regional Integrated Sciences & Assessments

Diescription Backaground Funded Projects Meetings / Events Publications Contact Info

Description

The Regional Integrated Sciences and Assessments (RISA) program supports research that
addresses comples climate sensitive issues of concern to decision-makers and policy planners at
a regional level. The RISA research team members are primarily based at universities though
some of the team members are based at government research facilities, non-profit organizations
or private sector entities, Traditionally the research has focused on the fisheries, water, wildfire,
and agriculture sectors, The program also supports research into climate sensitive public health
issues, Recently, coastal restaration has also become an important research focus for some of

the teams.

Click on the region below to view the RISA team websites or select from the list below the map,

| Currently Funded RISA Teams

Alaska Center for |
Climate Assessment
and Policy (ACCAP)

Carolinas Integrated Sciences
and Assessments (CISA)

|

Climate Impacts
Group (CIG)

7

California Applications
Program (CAP)

Climate Assessment for Southeast Climate
the Southwest (CLIMAS) Consortium (SECC)

Southern Climate Impacts

S Planning Program (SCIPP)
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Climate Change Scenarios

on This Page Forecasts and Planning
ols :
= Introduction ik i .
< Future Morthwest Clirmate in This Section . . . :
- Compating the 2002 Scenarios with Previous PMW Scenarios =+ Plamning for Clirmate Variability |
and Change !

= Climate Change Streamflow Scenarios E
1+ Seasonal to Interannual

- Planning for Climate Change Ehraisite

- Caweats and Other Cormments ! % climate change Scenarios

L Clirmate Change
Streamflow Scenario Toaol

- o Introduction L Clirnate Change Scenarios
_ Climate Science although climate can vary naturally and will continue to : #rchive
in the Public interest : _ P ; )
da 50 in the future, human inputs of greenhouse gases are |~ PHW Climate Mapping Taol
Home almast certain to cause continued warming of the planet. |~ Adaptation Guidebaosk
about C1G . This warming has potentially significant implications for B e e R S R 4

e the Pacific Northwest (PNW) that warrant consideration in | Felated Pages
Sbout Pacific

Morthwest Climate © resaurce planning and management,

= Publications
= Drata / Links

Research B

Estimates of future carbon dioxide {C0O2) concentrations
range from 549 to 970 parts per million by walume (ppmy)
by 2100, This increase is 2 to 3.5 times the pre-industrial {circa 1750% value of 280 ppmy,
Numerous research centers around the world have used these projections of future
greenhouse gas concentrations in numerical models of Earth's climate system to project
Publications future global climate,

Crata / Links
Contact CIG

Qutreach, Classes,
and Seminars

E

The Climate Impacts Group {CIG) recently examined a select subset of these global
simulation models, driven by two greenhouse gas emissions scenarios (B1 and A1B), and
produced updated scenarios of future climate for the PNW, The CIG is also developing a
regional climate model for evaluating regional-scale climate change impacts.

Jaoin the CIG's listsarve I

RN R

i Search the CIG site,

& summary of the new {2008) scenarios is provided below. Annual and seasonal climate
change scenario summary data is also available for download,

: . Future Northwest Climate
| Searchl |
Temperature
Climate Impacts Group As with previous assessments of PNW climate change, all scenarios evaluated by the CIG
Box 355672 project a warmer PMW climate in the 21st century. In comparison with 20th century PRNW
Seattle, WA climate:
98195-5672
phome 206.618,5350 = The rate of change will be greater. Climate models project an average rate of
fax 206.616,5775 warming of approximately 0.59F (0.3°C) per decade through the 2050s (range:
— 0.2-1.09F, or 0.1-0.69C, per decade). The rate of change after the 2050= depends
cig@u.washington.edu increasingly on the choice of greenhouse gas emissions scenarios. For comparison, the
observed rate of 20th century PHNW warming was approximately 0.29F {0.1°C) per
T I decade. The observed rate of warming for the second half of the 20th century was

approximately 0.49F {0.29C) per decade.

= The total amount of change will be greater. Average™ annual temperature is
projected to increase 2.29F {1.29C) by the decade of the 2020s, 3.5°F (2.0°C) by the
decade of the 2040s, and 5.99F {3.39C) by the decade of the 2080s, relative to
1970-1999 average temperature (see Table 1), The projected change in average
annual temperature is substantially greater than the 1.59F {0.89C) increase in average
annual temperature observed in the PNW during the 20th century (Mote 20030,
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Changes in Annual Mean
Temperature | Precipitation
20205
Low + 1,1°F {0600 =T
Ayerage® + 2,29F {1.200) +1%
High + 3.49F (1.900) +12%
20405
Low + 1.69F {0500 -11%
Ayerage® + 3.59F f2.000) +29%
High + 5.29F {2900 +12%
20805
Low + 2.89F {1.e0C) -10%
Auerage® + 5.99F {3.390) +43%
High + 9.7OF {5 400 +20%

Table 1: Average changes in PNW climate from 20 climate models and
two greenhouse gas emissions scenarios (Bl and A1B) for the 2020s,
2040z, and 20580z, All changes are benchmarked to average
temperature and precipitation for 1970-1999, * Model values are
weighted to produce the "average", Mote that the low and high values
below are the highest and lowest values for ternperature and
precipitation from all of the modeled scenarios and do not necessarily
corne from the sarme rmodel, (More surmnrmary data)

[ ———
| —
L3
44 46 a8 50 52 54 56 58
Temperature (°F)
P
[ —
15 20 23" 30 35 a0
Precipitation (inches)
w— histaric variabiity (2 sigma) P #2020 shift in mean
| tistoric mean {1800-1857) D) 20805 510 IR AR

(B (511505 SR 0 mEan

Figure 1 Comparison of abserved vear-to-year variability and
projectad shifts in auera%e ternperature and pracipitation from
20 dimate models. The bBlue bars represent the year-to-year
wariability in PHW temperature and precipitation during the
20th century, The pink bar represents the historic average for
20th century PMW ternperature and precipitation. The arange,
rnaroon, and black lines indicate the projected shift in the
historic average for the 2020, 20405, and 2080=,
respectively, Average temperature could exceed the
year-to-year variability observed during the 20th century as
early as the 2020z, while future projected pracipitation falls
within the range offast variability, Source: Climmate Irmpacts
Group, University of Washington.

Precipitation

Modest changes in regional precipitation are expected through mid-century, although
changes in precipitation are less certain than changes in temperature due to challenges
associated with modeling precipitation at the global and regional scale. More specifically:

= The projected change in averaqe annual precipitation for all models combined
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For More Information

Brief technical report on the CIG's 20058 climmate change scenarios
+ Surnrnary data for the 2002 clirmate change scenarios (seasonal and annual surnrmaries)

+ owerview of global and regional clirmate change

+ PMW climmate change impacts

Comparing the 2008 Scenarios with Previous PNW Scenarios

How do the 2008 climate change scenarios differ from the CIG's previous {20053}
scenarios? The 2008 PNW climate change scenarios show slightly larger annual
temperature increases in all three periods (2020s, 2040s, and 2080s) than the 2008
scenarios (Table 2), For precipitation, the average annual change is about the same but
the range of possible precipitation changes is greater in all of the periods analyzed. In
other words, the 2008 model results are both drier {at the low end) and wetter (at the
high end) than the 2005 scenarios, These differences are largely due to the following:

= Consideration of more models and different emissions scenarios. The CIG's 2005
climate change projections were derived using 10 global climate models forced by the

Bl and A2 greenhouse gas and sulfate aerosol emission scenarios (2005 emissions
scenarios and climate models, Mote et al. 20053, The 2008 climate change scenarios

are derived from an evaluation of 20 global climate models driven by the B1 and 418

emissions scenarios. The increases in the range for precipitation is primarily related to

the switch from the AZ to the A1B emissions scenario.

= Use of Reliability Ensemble Averaging. &s part of the 2008 climate change
scenarios update, the CIG used Reliahility Ensemble Averaging (RE&) to evaluate the
climate change simulations. REA weights regionally-averaged GCM simulations in
accordance with each model's ability to replicate 20th century Pacific Morthwest
climate.

More detailed information on how the 2008 scenarios may affect PNW resources will
become available as the CIG incorporates the new scenarios into future climate impacts

assessments,
Annual Temperature Change Annual Precipitation Change
2005 Scenarios 2008 Scenarios 2005 Scenarios 2002 Scenarios
20205
Low + 0, 70F {0.40C) + 1.19F {0.69C) - 4% - 9%
Auerage| 4+ 1.99F (1 100) + 2,20F (1.29C) + 2% +1%
High 4+ 3,20F (1.89C) + 2.40F [1.900) + 7 +12%
20405
Low + 1.405F (0.8 + 1,69F fo.900) -4 - 11w
Auarage + 2,90F (1.60C) + BEOF (Z.00C) + 2% + 2%
High + 4,60F (2.65C) + 5,29F (2.900) + 9% +12%
20805
Law| 4 2.90F {1.600) + 2,95F (1.69C) - 2% - 10%
Auerage + 5.60F (3190 + 5,99F (7.300) +em + 49
High + 5,99F (4.99¢) + 9, 70F (§.40C) + 18% + 20%

Table 2: & comparison of the CIG's 2008 climate change projections with the 2005 scenario projections
(more 2008 scenario sumrary data), Mate that the low and high values below are the highest and lowest

walues for ternperature and precipitation frorm all of the rodeled scenarios and do not necessarily corme
frorn the same model
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aarseg  Additional Summary Data for 2008 Pacific Northwest Climate
Change Scenarios

For more comprehensive data sets, please contact the CIG.

Summary data for the 20th century, 20205, 20405, and 2080s are available for download in
the following Excel spreadsheets. Seasons are classified as follows: fall = Sept, Oct, Nov;
winter = Dec, Jan, Feb; spring = March, April, May; summer = June, July, Aug.

20th Century

m 20th century simulations by season - This set of data and graphs compares seasonal
simulations of 20th century PNW temperature and precipitation with observed temperature
and precipitation. Simulation results are shown for individual global climate models and the
average of all models. This information is helpful for understanding how well individual
models simulate past climate and what biases may exist in individual models {e.qg.,
whether a specific model tends to be warmer or cooler than observed conditions).

2020s

m 20205 annual projections - This set of data and graphs shows projected annual change in
P temperature and precipitation for the decade of the 2020s. Results for each
emissions scenario (Bl and A1B) are shown for individual global climate models and the
average of all models. Results are also show for the average of the two emissions
scenarios.

m 20205 projections by season - Same as abowve except results are provided at a seasonal
{winter, spring, summer fall) time step.

2040s

® 20405 annual projections - This set of data and graphs shows projected annual change in
PHW temperature and precipitation for the decade of the 20405, Results for each
emissions scenario (Bl and A1B) are shown for individual global climate models and the
average of all models. Results are also show for the average of the two emissions
scenarios,

m 2040s projections by season - This set of data and graphs shows projected seasonal
changes in 2040s PNW temperature and precipitation for the B1 and A1B scenarios.
Results for each emissions scenario are shown for individual global climate models and the
average of all models,

2080s

® 20805 annual projections = This set of data and graphs shows projected annual change in
PNW temperature and precipitation for the decade of the 2080s, Results for each
emissions scenario (B1 and A1B) are shown for individual global climate models and the
avaerage of all models, Results are also show for the average of the two emissions
scenarios,

= 2080s projections by season = This sat of data and graphs shows projected seasonal
changes in 20805 PNW temperature and precipitation for the Bl and A1B scenarias,
Results for each emissions scenario are shown for individual global climate models and the
avaerage of all models,

Consolidated Tables
w All seasonal summary data (graphs updated August 22, 2008)
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1 |Projected seasonal change for the 2040s —
2
3 |sres B1 CELSIUS FAHREMHEIT DIF = December, January, February
4 20405 AT 20405 AT in F MAM = March, April, May
5 |Mods! Bl1:DJF B1:MAM Bl: 314 B1:50N B1:0IF B1:MAM Bl: 114 Bl1:50N 1A = June, July, August
& |BCCR 0,93 0.56 1.28 0,95 1.67 1.01 2,30 1.71 SOMN = Sept, October, Nov
7 |CCsM3 1.93 1.83 2.58 2 347 3.29 4,64 3.60 REA = Reliability ensermble averaqging
& |CGCM31_t47 1.85 1732 1.449 i.09 3.38 2.38 2.68 1.96
9 |CGCM3.1_t63 1.77 2.21 B g 148 3.19 3.98 2.72 2.66
10 |CNRM B354 0.78 1.88 0.99 1.03 140 3.38 1.78
11 |CEIRD3S 1.38 1.17 1.49 14 248 2,11 2.68 2.52
12 |[ECHAMS 1.42 1.2 1.17 1.15 2.56 2.16 2,11 2.12
153 |[ECHO_g 0.9 1.5 2.54 222 1.62 3.24 4.57 4.00
14 |FGOALS 2.09 2.03 1.57 0.78 3.76 3.65 2.83 1.40 For questions, please contact the Climate Impacts Group,
15 |GFDLZ.0 113 0.59 z.01 1.66 2.03 1.60 3.62 2.99 cig@u.washington.edu
1o |GFDL2.1 1.6 1.53 2.0z piertil 2.88 2,75 3.64 2,72
17 |GISS_AOM 142 0.95 1.06 1.18 Z.56 1.71 1.91 2.1z July zO0&
18 |GISS_er 0,76 0,73 1,77 fiifhla 1,37 1.31 3.19 2.00
19 |HADCHM 0.96 1.13 il 2.27 HErdc 2.03 5.60 4.09
20 [HADGEM1 na na na na na na na na
21 |[INMCM 1.79 1.1z 1.55 1.22 3.22 2.0z 2,79 2.20
22 |IPSL 2.1 1.65 2.27 1.66 378 3.02 4,09 2.99
23 |MIROC_hi 2.63 2,98 2.65 241 4.73 5.36 4. 77 4,34
24 |[MIROC_3.2 222 R PO 2.07 4.00 4.27 4.23 375
25 |[PCM1 0,52 0,74 0.55 0,95 145 1.33 1.53 1.71
26
27 |average 1.49 1.4z 1.85 145 2.68 2,56 3.33 2.66
258 |RES 1.4 1,49 2,08 1,44 2,52 2,65 3,74 2,59
3 s
30
31 |sres ALB LRG| PR E R FAHREMHEIT
32 20405 AT 2040s AT in F
33 |Mods! A1B: DIF  ALB: MAM  A1B: 194 [A1B: SoM [A1B: DIF A1B: MAM [41B: 134 A1B: SON
BCCR 1.15 0,77 1.91 1,38 2.07 1,39 344 248
CCEM3 1.2 1.958 3.23 2.62 3.06 3.56 5.81 4.72 I .I
CGCM3 1 _t47 2.07 1.67 2,19 141 373 3.01 3.94 2,54
CGCM31_t63 2.43 2.04 1.96 1.59 4,37 3.67 3.53 2.86
5 | CNRM 0.94 0.75 271 1.69 1.69 1.35 4.58 3.04
} |CSIRO3.5 1.86 1.44 2,06 2,18 3.35 2,59 3.71 3.92
ECHAMS 1.28 1.2 1.581 1.96 2.30 2.16 3.26 3,53
ECHO_g 1.51 1,79 2,39 2,26 2. 72 3.22 4,30 4,07
FGOALS 2.38 2.7 2.23 0.75 4.28 4.86 4.01 1.35
GFDLZ.0 1.58 1.3 3.09 2,16 2,84 3.24 5.56 3.89
GFOLZ.1 1.25 1,31 3,36 2,34 2.25 2,36 6,05 4,21
GISS_AOM 2,15 1.35 1.07 1.36 3.87 243 1.93 245
GISE_er 1.1 0,95 2,58 1.51 1.98 1.71 4,64 2.72
HADCHM 1.29 1.44 4.4 2,78 2,32 2,59 V.92 5.00
HADGEML 2,12 e.7 3,55 2.87 3,82 4,86 6,39 5.17
INMCM 2,69 1.87 2.2 2,11 4,84 3,37 3.96 3.80
IPSL 2.65 2,18 2.82 2,12 4.77 3.92 5.08 3.82
MIRCC_hi 2,84 2.77 3,16 2,81 511 4,99 5.69 5,06
MIROC_3.2 246 2.86 2.77 2.24 443 5.15 4,99 4.03
PCML 1.15 0.77 1,91 1,38 2,07 1.39 344 248
average 1.83 1.72 2.57 1.98 3.29 3.09 4.63 3.56
REA 1.81 1.81 2.8 152 3.26 3.26 5.04 346
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The CCCSM wag atiginally launched in February 2005 with support from Environment Canada, the
Climate Change Adaptation Fund {CCAF) and the University of Regina. Since April of 2004, it has
‘ heen wholly supported by Environment Canada and the Adaptation and Impacts Regearch Division

[»| E

Network Regional (BIRD), along with university and other partners.

Sites The CCCSN is based upon the Adaptation and Impacts Research Division (8IRD) network, which
links development of the site with ongoing research atvarious AIRD nodes. The CCCSM continues to
‘ Download Data support climate change impact and adaptation research in Canada and other partner countries
through the provigion of GCM scenarios, RCM scenatios and downscaling tools. In addition, the
CCCSN can provide high level technical support for downscaling and impacts and adaptation
research, access to existing research, access to new research tools as they are developed at the
‘ Scenarios AIRD nodes and training in the use of these tools. The CCCSM suppors academic researchers as
well as other stakeholders outside of academia who require scenatio information  far
decision-making.
The CCCSM staff would like to acknowledge the contributions of the Canadian Climate Impacts
Scenatios project (CCIS) to impact assessment research in Canada and the suppart CCIS provides
to climate impact assessment in British Columbia.

Downscaling Tools

e A number of individuals and organizations have helped in the development of the CCCSN wehsite.
Publications ‘e thank them all for their effotts and contributions to the site.
N THE NETWORK
Links S

Hews Updates

NATIONAL NETWORK
Click on a region to go

Help and Contact E
to the Regional Network

Click on a region on the national map to go to that regional node contact (The content of the
regional nodes is under development)
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CCGSN RCSCC SCENARIOS: INTRODUCTION EE-6C |

Climate Change Concepts

Network Regional ¢ Climate change is defined as a difference over a period of time (with respect to a
Sites baseline or a reference period) and corresponds to a statistical significant trend of
mean climate or its varability, persistent over a long period of time (e.g. decades or
maore). Climate change may be due to both natural (i.e. internal or external processes
of the climate system) as well as anthropogenic forcings (ex. increase in
concentrations of greenhouse gases);

*  Climate variability is defined as a deviation frorn the overall trend or from a stationary
state, and refers to variations in the mean state and other statistics (such as standard
deviations, the occurrence of extremes, etc.) of the climate on all tempaoral and spatial
scales. Climate variability can be thought of as a short term fluctuation superimposed

Downscaling Tools on top of the long term climate change or trend. Cycles of high and low values of

weather events (drought, flaods) are not climate change unless prolonged over many
decades. Low frequency wariability refers to phenormena such as the Marth Atlantic
Oscillation or El Mifio, which occur at a decadal scale or longer, and high frequency

Publications variability refers to meteorological events and their distribution (for example,

frequency, duration and intensity) at yearly, seasonal or monthly timescales;

Scenarios

‘ Downlead Data

A
-

Reference periods are typically 3 decades long (30 years, i.e. 1951-1990 is often used
Links ag @ climatological baseline period in impacts and adaptation assessments and to
guantify the anormalies in the future). These periods are of sufficient length to
adequately represent the climate of the period, and are used to compare fluctuations
of climate between one period and another. Also, given the substantial inter-decadal
clirmatic variability exhibited by most GCMs, it's often difficult to distinguish a climate
change signal from the background noise (i.e. the internal variability of the model or
the model's representation of natural wariability). For this reason, the IPCC (2001a)
Help and Contact has recommended to use at least 30-year averaging periods for GCM output data.
Conmventionally, these reference period differences (future climate minus baseline
clirmate) are used for model scenario comparison of most climate variables. The
differences are also often expressed as ratios (future climatefbaseline climate), or
percentage differences between periods. Typically, a number of fixed time horizons in
the future are produced from model output, e.g., the 20205 (2010-2039), the 2060s
(2040-2069), and the 20805 (2070-20599).

Climate Change & Variability
_ ' -

NewsUpdates

.,
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CCGSN Rcscc DOWNLOAD DATA: INTRODUCTION BE- e

This section provides all the basic data needed to construct climate scenariog, from climate

models (bath global and regional models), as well as data used as input wariables for statistical
‘ NetworkRegional downscaling tools (see the Downscaling Tools section). Other data useful to validate climate
Sites models andfor to calibrate statistical downscaling tools are also provided here, as reanalysis
products and ohservations. Other types of data are also supplied. Hence, the sub-sections have
‘ = boan cxsnnizocdd cess various databases, namely:
Download Data Introduction

[}S === Is:

e | Climate Model (GCM)
‘ Scenarios dian Regional Climate Model (CRCM)

Reanalysis

roducts
Statistical Downscaling :
Input wenscaling input

Downscaling Toc y
Dbservations

Other Data
Data Links

Publications

Data available for download are at various temporal resolutions:

s Time series: climate variables at daily™, monthly, seasonal or annual scale;
Links

s Period averages: average values over 3 decades (for the baseline period, and future L
periods) at maonthly, seasonal or annual scale.

All time series and period average climate information are available for the baseline period (ie.
1961-12307 and the three future periods (e 2011-2040, 2041-2070, and 2071-2100, called
20205, 2050s, and 2080s, respectively), if the model data is released.

d Mews Upidates

Help and Contact
Users requiring further information on the Canadian GCM programme are invited to wisit the
Canadian Centre for Climate Modeling and Analysis (CCCrma), model information page:
http://www.cccma.be.ec.gc.ca/modelsimodels.shtml.

*The daily data (time series) are only available for specific partners of the CCCSN and not the
general public. A registration forrm must be completed in order to access the data (see
registration link: httpzquebec.cesn.ca/DALVDAI-e.html), Registration gives users access to
data support and serice. The daily Data Access Interface (DAl has been developed for this -
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EC - GC
CCCSN Rcscc CANADIAN REGIONAL CLIMATE MODEL (CRCM)
CRCM data at the rmonthly, seasonal and annual scale can be downloaded directly from the
CCCSM. Higher resolution data can be accessed through the Data Access Interface (DAI). The
‘ Network Regional daily data (time series) are only available to authorized members and partners after the
Sites completion of a short registration form. Registration gives users access to DAl's data support
and service.

‘ Lowmigsclsta Click here for information on CRCM Raw variables an

‘ Scenarios

Downscaling Tools

*  GetData

icati i C -G £
‘ Publications Environment Canada - Government of Canada

Important Notices and Disclaimers
Links Created : 2007-01-14
Modified : 2007-03-18
Reviewed : 2007-01-14

News Updates LIl of this page

Help and Contact

The Green LaneTM, Environment Canada's World Wide Web Site. Canada
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=0 Data
i ﬂ Access
: Integration

Welcome to DAI

The DAl data download gateway is made possible through a collaboration among the Global Environmental and Climate Change Centre (GEC3), Ouranos Consortium on regional climate
change and impacts, the Adaptation and Impacts Research Division (AIRD) of Environment Canada and the Drought Research Initiative (DRI).

We ask you here to identify yourself so you will have access to the different sections of DAL If you are not already registered, you may do so right now by clicking the Register button below.

Yfou can also log in as 2 Guest. You will be able to browse all DA available data but not submit a data request. If you are already registered but have forgotten your passcode, please refer to the
last line.

The DAI team.

Please identify yourself to have access to DAl

Email: | |

Access code: | |

| Connect | Register | | Guest |

‘fou forgot your passcode ? Flease enter your email address and
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Although there is no ‘standard’ approach to downscaling, (i.e. obtaining finer resolution scenarios

of clirmate change from the coarser resolution GCM output), there are two pieces of software
‘ NetworkRegional currently available which can be used to undertake spatial and temporal downscaling. A third,
Sites the Automated Statistical Downscaling (ASD) Tool will be available on this website soon.
»  SDSM, a Statistical DownScaling Model, developed by Rob Wilby and Christian
Download Data Dawson in the Uk, and

*  LARSWG, a stochastic weather generator developed by Mikhail Semenoy and Elaine
Barrow, also in the UK.

Scenarios

SOSM
Downscaing Toolks —QDRQ—MJ-MU—M—&MT&I downscaling of daily predictor-predictand relationships using multiple
. Introduction ques. The predictor variables provide daily information concerning the
[:k ASD htrnosphere, whilst the predictand describes conditions at the site scale.
SDSM e task of statistically downscaling daily weather series into a number of
Publications

LARS-WG ) ) ) ) ' N
‘ — - ary screening of potential downscaling predictor variables - identifies
. Statistical Downscaling  |o e ccale predictor variables which are significantly correlated with
} Links Input d station (predictand) data. A number of variables derived from mean

sea level pressure fields are included, e.g. air flow strength, meridional and
zonal compaonents of air flow, vorticity etc. (see Statistical Downscaling Input,

in Download Data section),
News Updates

i,
=]

Aggembly and calibration of statistical downscaling model(s) - the large-scale
predictor variables identified in (1) are used in the determination of multiple
linear regression relationships between these variables and the local station
data. Statistical models may be built on a monthly, seasonal or annual basis.
Information regarding the amount of variance explained by the model(s) and the
standard error is given in order to determine the wiability of spatial downscaling
far the variable and site in question;

Help and Contact

3. Synthesis of ensembles of current weather data using observed predictor
variables - once statistical downscaling models have been determined they can
be verified by using an independent data set of observed predictors. The
stochastic component of SD3M allows the generation of up to 100 ensermbles
of data which have the same statistical characteristics but which vary on a
day-to-day basis;

4. Genaeration of ensembles of future weather data using GCh-derived predictor -
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Scenario Plots

Select Assessment ﬂ CGCM3TA7 -Run b ;l Select Experiment 4| | SelectVariakle -

Canadian Fegional CGCM3ITRS ey 1PTOZ Air Temperature - Mean (Zm)

SAR(1995) CMRMCH3 Precipitation - Total

TaR (2001 CSIROMMK30 ace)
Sea Level Pressure 4

Tim&'uf‘r‘ear:l Summer - JJA 'l
Network/Regional _ .
‘ Sites Select a Tirme Period: | Enter Your Own j Start: |1 a7 Ehd;‘IEDDD

M anomaly Mode (read :
‘ Download Data the instructions below for Selecta Future Time Period:l 20205 (2011-2040) vl Future Start Year;IEDH

help)

V' Showr Wajor Canadian Mo e | ShowDeieshian
‘ Scenharios Cities |
Zoom Fac‘torlz Q Q @ 1%.

Downscaling Tools
ECHAMS OM (AR (2007)) SR-AZ o4
Relative Humidity (near surface)

iun it: %)

Summer Anomal
TR Z041 to 2070}
Publications P Baseline: 1971 to 2000

Links

NewsUpdates

Help and Contact

Scenario Plot Instructions

1. Select ASSESSMENT, MODEL,
EXPERIMENT  and  VARIABLE:  this
determines the data presented. For additional
information on selecting an experiment, click
here,
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Longitude; -93.759!

Publications

-’{1 Links Star’[‘r’ear:|1961

Projection Statt year:

| NewsUpidates
| Selectoutputtype: ™ JPG
C PG
Help and Contact

Select output size:

|—./

Latitude: {41.9300

Select a Time Periud:|1951—1990 'I

(This will he reflected on the startiend year entries helow)

End Year: |1 3490
|2041
Time of Year: I Annual VI

" Plata straight line between the future time periods
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" Large (2100 £ 1400

Select Assessment ;l
Canadian Regional
SAR(1995)

TAR (2001
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Parameter: Air Temperature - Mean (2m) Anom, Units: c
Parameter: Precipitation - Total Anom, Units: %

‘PCC Assessment: AR4, Time of Year: Annual, Baseline:1961-1990 Anomaly: 2041-2070
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About

KNMI Climate Scenarios

Current KNMI'06 scenarios = Homepfge
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Methodology

SCENArios

01-09-2008
Relation with IPCC

Based on the most recent results from climate research, KNMI has developed + Temperature

four climate scenarios for the Netherlands; indicated by G, G+, W and W+, L Precipitation

They replace the scenarios that were drawn up in 2000 for the Mational [ windstormms

Commission on Water management in the 21st century (WEZ21; see Previous Sea level

generation scenarios), [ revious generation scenarios...

A schematic overview of these KNMI'D6 climate scenarios is shown in Figure 1.
In Table 1 the climate change in the year 2050 is expressed in numbers for
each scenario, Scientific background information on how these scenarios have
been constructed can be found in the Methodology section, in the KNMI'Oa
scenario report and in several scientific papers published in the international More climate data and
literature (see Further reading). The contents of these webpages is taken from  serwices

the KMMI'0& scenario brochure. Monitoring observed changes...
ailoring for application sectors

.Suggestions for usage
AQs on scenarios...

Air circulation

patterns ) Further reading

Brochure KNMI'06 scenarios
Scientific report KNMI'0& scenarios
MMI'0E scientific papers

IPCC Fourth Assessment Report
Relation IPCC - KNMI'0G& (in Dutch)
Climate Explorer

Global
temperature
in 2050
compared
to 1990

Contact us
5] KNMI Clirmate Services

Maderates 1°C temperature rise on earth in 2050 compared to 1990
no change in air circulation patterns in Western Europe

G+ Maoderate = 1°C temperature rise on earth in 2050 campared to 1990
+ milder and wetter winters due to more westerly winds
+ warmer and drier summers due to more easterly winds

\Warm temperature ri n earth in 2050 compared to 19940
change In alr clrculation patterns In Western Europe

Warm + 27E n earth in 205
mters due to m

-Figure 1 Schematic oversiew of the four KNMI'0E dimate scenarios, '@’ is detived

from 'Germatigd' = Dutch for 'Moderate’, L Print this pags

[ To top of page
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25 Zomer

Temperatuur [°C]

10 _ L
1900 1950 2000 2050 2100

De waargenomen temperatuurstijging tussen 1990 en 2005 is naar verhouding
groot en bedraagt minirmaal 0,5°C. Dit betekent niet noodzakelijkerwijs dat de
scenario's voar 2050 te conservatief zijn, In de waargenamen
termnperatudrstijging spelen ook de natuurlijke schommelingen een grote rol.
Doordat die natuurlijke schommelingen zullen blijwen voorkomen is het goed
mogelijlk dat er in de komende decennia tijdelijk een periode van relatief koel
weer zal valgen.

Aantal dagen met een temperatuur hoger of lager dan......

In figuur 3 en de onderstaande tabellen worden indicaties gegeven van het
aantal ijsdagen, vorstdagen, warme dagen, zomerse dagen en tropische dagen
(2020; tabel 1 t/m 5; 2050: tabel & t/m 10; 2100: tabel 11 t/m 15}, Het "aantal
dagen rmet ..." is bepaald met behulp van getransformeerde tijdreeksen.

Fig.2? Waargenomen gemiddeld aantal zormerse dagen (rmaximum termperatuur
== 25°C) perjaar voor 1971-2000, en voor vier plaatsen in Mederland de
klimaatscenario's voor 2050, De verschillen in het aantal zomerse dagen tussen
de vier plaatzen worden veroorzaakt door verschillen in het huidige klimaat,

1990 G G+ W 'N+

20’ . !
v 6 4i

283

|El print deze pagina
[T] Terug naar boven

1995 G G+
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The FINSKER Scenario Gateway offers the opportunity to view and explore the global change
scenarios for Finland developed by the FIRSKER project.

Backto FINSKEN-homepage

Selected scenario families: A2 -B2
Change selection: ™ A1 W A2 T B1 W B2

Esxplanation 0

[Source: IPCC]

Selected scenario fisld: climate change

C acid € atmospheric  © socio-economic and  ® climate © sea
deposition  composition technological scenarios  change  level
rise

Explanation 0
Selected time slice: 2070-2099
C2010-2039 © 20402069 & 2070-2099

Explanatian 0
or wiew a summary of the baseline climate.

Selected season: Dec-Jan-Feb

& & Dec-dan-Feb © Mar-Apr-May ©
annual Jun-Jul-Aug

© Sep-Oct-MNov

Explanation 0
WView a scatter-plot of the selected time-shee and season

Selected variable: temperature
& temperature © precipitation

Explanatian 0

Selected climate models: GFDL - CCCMA - CSIRO - EH40PYC - HADCMS -
NCARPCM

Change v T2 v Ird T2 Ird

selection.  GFDL CCCMA CSIRC EH4COPYC HADCM3I NCARPCM
Submit selection (Explanation 0)

Clear all selections

Updated 26,02, 2004, Stefan Fronzek
Research Programme For Global Change (GTO) | Finnish Environment Instibute (SYKE)

Copytight FIMSKEN project | website details
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XA
FINSKEM climate change scenarios 2070-2099, Dec-Jan-Feb, temperature =

A2

B2

GFDL

Mean terrpercture enange
in Finland in the Z030s:
Dec—don-Feb

SRES scenaria; A7

Clirute model: GFOL-R30
[rata saurce; IPCE-D0G

tharges tom 1E1-20 [32)

)
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Wezn terrpercture enangs
in Finland in the Z080s:
Dec—don-Feb

SRES scenaria: B2
Clire model: GFIL-R30
[ata saurce: IPGE-DRG

tharges fom | E1-50 [32)

|
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CCCMA

CEIRD

EHAOPYC

Wean terrpercture enangs
in Finland in the 2030s:
Pec—Jon-Feb

SRES scenaria: A2
Cirote model; GEIHE
Data zaurce: IPGE-0DG

tharges fom 1HG1-50 [9)
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Wean terrpercture enangs
in Finland in tre 20308
Dec-Jon-Feb

SRES scenaria: B2
Cirote model; GEIWE
Data zaurce: IPGE-0DG

tharges from 1BG1-30 [23)
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Mean terrpercture enangs
in Finland in the Z080s
Dec—lon-Feb

SRES soenaria: A2
Clirse model: C5RO0-WEZ
[ata zource: IPCC-0DC

tharges fom 1@1-20 [32)
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Wean terrperoture enangs
in Finland in the Z030s:
Dee—Jon—Feb

SRES scenario: B2
Clirinte model: CSRO-HKZ
Lata zaurce: IRCE-0DE

tharges from *@1-50 (32
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Wean terrpercture snongs
in Finland in the Z030s:
Pec—Jon-Feb

SRES scenario; A2
Clirote model: ECHAMA,/ RT3
[ata saurce: IPCE-DDE

thargar fom 1H61-20 [9)

Mezn terrgercture cnangs
in Finland in the Z030s:
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SRES scenaria; B2
Clirze model: ECHAMA,CFYTS
[ata source: IPCC-DD0
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OzClimay

Welcome to OzClim

Exploring climate change scenarios for Australia

Wiiith DzClim you can:

= generate climate change scenarios in a few easy steps

= explore temperature and rainfall climate scenarios from 2010 to 2100
USE OZCLIM m he guided through the process of generating your own climate scenarios
= download maps and scenario data for use in non-commercial research
[TEREMS OF USE] OzClim provides a simple step-hy-step option to help you generate and explore climate scenarios. There are also six scenarios in the examples
section for rainfall and termperature for 2030,
Step-by-step ... |
A step-by-step guide
ta using OzClim.

The advanced section is designed for the scientific research community and policy making. Choose from eight climate models, eight ernission
scenatios and three climate sensitivities.

Examples | Want to know more?
Choose fram a selection of
muost requested scenarios. Learn maore akout climate scenarios inthe science section. Climate terminalogy is explained inthe glossary provided by the Intergavernmental

Panel on Climate Change {PCC). On-line help is available throughout this website.
Advanced . |

Create your own scenarios
{for the technical practitioner).

@ 2007 CSIRO Australia. Terms of Use | Legal Motice and Disclaimer | Privacy | Copyright

Semer Hame: Froduction. Build Number: 3.0.16 (12 Feb 2008)
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Home > FAQ

Frequently Asked Questions

1. Can | generate a mean temperature of mean rainfall climate change scenatio?
2. What is the difference between selecting "change from 1330" or “future climate”? Related Links
3. Which years can | generate a scenatio for? .
3 : & Department of Climate Change
4. Canl generate a scenario for 2 particular season or annual average?
5. YWithin the step-by-step section of Oz Clim, can | select the rate of global warming | am interested in? & Climate Change in Australia
B. Within the step-by-step section of OzClim, can | select the type of regional change | am interested in & CSIRO Climate and Weather
7. Which impact models are included with OzClim?
3. What climate scenario should | use for my impact model? & Australian Bureau of Meteorology b
& Intergovernmental Panel an Climate Change
Can I generate a mean temperature or mean rainfall climate change scenario? ) o y
& |IPCC Special Report on Emissions Scenatios
Yes. 0zClim allows climate scenarios to he generated for mean temperature or mean rainfall.
& The Impact of climate change on snow conditions
Choosing mean temperature will produce a map of the mean temperature or mean temperature change forthe year, season, global and regional pattern of change selected. in mainland Australia

Choosing mean rainfall will produce a map ofthe mean rainfall or mean rainfall change for the year, season, global and regional pattern of change selected.

Tor

What is the difference between selecting "change from 1990" or "future climate™?
Aclimate scenario can be generated as the change in climate from 1990, the "hase climate", or at a year in the future.

Select show change from 1990 if you want to see how the temperature or rainfall will change from 1990 for your selected year (you will he able to selectthe yvear in Step 2). For
example: how much drier will it be in the north west of Victoria in the year 20307

Select show future climate if you wantio see a temperature or rainfall scenario for a padicular vear in the future {vou will be able to select the year in Step 2). For example: What
will the annual average rainfall be in the north west of Yictoria in the year 20307

Tor

Which years can | generate a scenario for?
Climate scenarios can be generated foryears 2010 to 2100 in five year increments.

Selectthe year forwhich the scenariois to be generated. For example, selecting 2030 will show the mean termperature or mean rainfall for that vear dependent on the other
scenario parameters selected.

Tor

Can | generate a scenario for a particular season or annual average?

Yes. You can select the Australian season for which the scenario is to be generated for the vear selected. For example, selecting Summer will show the mean temperature or
mean rainfall for the months December, January and February for the vear selected. Selecting Annual will average the results ofthe scenario across the entire vear selected.
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OzClimay

Home > Generate Scenario @ Advanced
Advanced

OzClim Advanced allows you to generate a temperature or rainfall climate change scenario or generate output from a simple snow impact model. Select from the options then choose

“ariable or Impact — [Help] "Generate Map®.
I Rainfall j Title: Change in Total Rainfall (mm) |, in AUSTRALLS for the year 2100, &nnual
Detail: hodel: MR GCM2 3.2, Emizsion Scenario: SRES marker zcenario 41F|, Climate Sensitivity: high

Base Climate (1990) — [Help]

| Show change from base climate | OzClimay
Key

Emission Scenario — [Help] Un'rts:ggn
=

[ SRES Marker Scenaria ATF] =l 10010 150
a0 to 100

Climate Sensitivity — [Help] 205tt00 2550

[ High Sensitivity =l 2510 D
-50to -25

- -100 to -0

Global Climate Model — [Help] -150t2 g

|MRI: MRI-C GCh2.3.2 j -ggg:o -1233
25010 -
= -2a0

Year — [Help]

|21DD v.l

Season or Manth — [Help]

IAnnuaI vl

~ | agree with the Terms of Use

Generate Map » |
@ CSIRC 2007 oy CEiro auiozolim

Export as Image File ...

Export as Excel File ..,

Expart ag GIS File ..

Area Averages

@ 2007 CEIRC Australia. Terms of Use | Legal Motice and Disclaimer | Privacy | Copyright

Senver Hame: Production. Build Humber 2016 (12 Feb 2008)
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UKCPO% in context

What information will
he provided by
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Findl out more
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scenariosgateway

UK Climate Projections 2009

The next package of climate change scenarios far the LK
have the full title of Uik Chimale Projechions and will be
known as UKCPO9 or the Projections for short.

The information provided on these pages provided here is
intended to suppart the development of the UKCPOS
scenarios between now and their launch in early 2009,

Ahout UKCPOS provides a stading poaint far learning about UKCPOE,
The page alzo contains the latest news about the development of
LICP03 and explains who is doing what.

LCPOA in context discusses why LKCP D9 will take the forrm it will,
including consideration of past UK climate change scenarios, current
user requirements and recent advances in climate science.

What information will be provided by UKCPD9? examines what
information UK CPO0Y can be expected to provide, A fechnical hriefing'
section gives more detail about the science behind UKCPO9 and the
methods used.

Using UKCPOE looks at UKCPOS from a user perspective, including
howe the infarmation will be provided and what outputs can be
expected. Also provided here are details of the planned training and
guidance to supportuse of UKCRPOS, information about the UKCFOS
Users' Fanel, FAQs and a glossary ofterms.

Finding out more offers suggestions of where to go far morea
information about LKCFOY, including web-links, downloads and
publications.

LECAOR remalng work In progress and the Information provided hare
la hotfinal and la liabie o chahge.

Back to top
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The first of the three
UECPO% science

reports, The climate of the
UK and recent tronds, first
published in December 2007
andl revised January 2009, is
available here.



Examples of probabilistic
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How will information
e provided?

‘What cutputs will he
available ?

User training
User guidance
Users’ panel

Glossary

How will the information be provided to users?

The information that will be provided by UKCPOS can usefully he divided
inta three main types:

® ey Findings f Headline Messages
® Fublished Material
& Cuystormisable Output

Further details about each type is provided below. This information has
heen reproduced (and updated) from the UKCPOY hooklet,

Key Findings / Headline Messages

Aczet of Key Findings will give a national overview ofthe main changes
described by UKCPOS,

Asetof Headline Messages provide some context to the key findings
with each region drawing out what those findings mean far their region.

Published material
There will be four separate science reports available online:
® g science report on ohserved UK climate and recent
trends;
@ 3 coience report an the probabilistic climate
projections aver land;
@ 3 science report on the weather generator projections
@ 3 science report on the marine projections.

Ahriefing reportwill provide a summary of the three science reports.

Ananline collection of pre-prepared maps & graphs will be provided to
illustrate some of the projected changes.

Customisable output

Probabilistic climate projections:

The UKCPO9 User Interface will allow customizable image products
such as maps, probabilistic plots (PO Curnves, CD Cures), plume
diagrams and scatter graphs to be created.

The User Interface will allow customisable numerical products such as
Gl5-format files and underlying model outputs to be obtained, which can
he used as inputto impacts models.

Weather Generator and Threshold Detector:

The User Interface will also include an integrated weather generator, a
tool that will provide a statistical expression of haseline and projected
climate at daily time-scales that is consistent with the LKCPOS
prabakilistic climate projections. There will be a stand alone threshold
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ILMATIETEEN LAITOS

534 ja ilmasto - limanlaatu - Tutkimus - Tuotteet ja palvelut - Uutiset - Organisaatio

Arvot iﬂ visio Organisaatio | Yhteystiedot | ILM - Imastotutkimus - ACCLIM-hanke - Tulokset - ACCLIM-taulukot Iampdtila
Histori LAMPOTILAN MUUTOSSKENAARIOITA (YKSIKKO =C)
1S100iS Yhieismitallistetut keskilimpotilan muutosskenaariot nelille 230-vuotisjaksolie,
vertailukohtana jakso 1871-2000.
Kansa invﬁlisyys Muutosarvioissa on huomioitu samalla kertaa seka mallien etta

kasvihucnekaasuskenaarioitten erilaisuus. Muuickset on laskettu vueden 12 kuukaudelle ja
lisgksi erkseen neljalle vuodenajalle.

Muutokset ovat koko Suomen yli laskettuja keskiarvoja. Kussakin kohdassa on taulukoitu 7
kpl jakauman prosentiipisteitd (5, 10, 25, 50, 75, 90 ja 95%).

Talous Arvot perustuvat 19 maziimanlaajuisen iimastomallin tuloksin. Tuottanut imatisteen |aitos
22.5.2008. Lisdtietoja: Kimmo Ruosteenoja (sahkoposti etunimi.sukunimig:fmi fi).

Kaytibesimerkki: Hastaan toukokuun (V kuukausi) mediaanimuutos jaksolle 2040-2068.

Tybpaikat

Vuosikertomus Etsitaan ko. taulukosta 50%:n kohdalta lukuarvo, joka on 2.3°C Finland: Monthly temperature change
T scenarios (°C) relative to 1971-2000
teystiedot

Tarkasteltava jakso 2010-2039 based on 19 AR4 AOGCMs (A1B)
Palvelunumerot

KK/ Vuodenaika Ao 10% 25% 50% 75% O0% 95%
» Pa svenska
» In English | 12 15 19 23 28 32 35

] 09 12 17 22 26 31 34
1l 05 o8 13 18 23 27 30

I 04 07 1,0 14 18 21 23
v 02 04 08 12 16 20 22
Wl g3 05 08 12 15 19 21
Vil 01 03 06 11 15 19 21
Vil 02 01 05 10 15 19 22
X 03 05 08 11 14 16 18
X 05 07 09 12 15 17 18
Xl 10 12 16 20 25 29 31
X 10 13 17 22 27 31 34
TALVI 10 13 17 22 27 31 34
KEVAT 04 08 10 15 18 23 25
KESA g1 03 07 11 15 19 21
SYKSY 06 08 11 14 18 21 22

Tarkasteltava jakso 2020-2049
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Joint probabilities of 30-year mean changes in mean annual temperature (°C)
and precipitation (proportion) relative to 1961-1990 for Finland based on an
ensemble of AR4 AOGCM simulations assuming A1B emissions
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Joint probabilities of 30-year mean changes in mean annual temperature (°C)
and precipitation (proportion) relative to 1961-1990 for Finland based on an
ensemble of AR4 AOGCM simulations assuming A1B emissions
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Joint probabilities of 30-year mean changes in mean annual temperature (°C)
and precipitation (proportion) relative to 1961-1990 for Finland based on an
ensemble of AR4 AOGCM simulations assuming A1B emissions

2071-50

0.045
— 0.04
e
Q. 0.035
_
= 0,03
]
c —0.025
g
o 0.02
a
O 0.015
hy
) .01
4N
=
5 0.005
1
o 0

0.0 0.5 1.0 1.5 2.0 2.5 30 35 4.0 4.5 5.0 5.5 6.0 £.5 740

AT (DC) Source: Raisdnen & Ruokolainen, personal communication

* *
* XENSEMBLES*

. S Y K E



of S
t. ¢
$is ‘«

) M @ WCRP ' |
¥ : 2 = Workshop on Evaluating and Improving
4 @ : “‘ﬁ? \/@'\ ICSU 2 Regional Climate Projections

World Climate Research Programme

_Toulouse, France 11 -13 February, 2009

Joint probabilities of 30-year mean changes in mean annual temperature (°C)
and precipitation (proportion) relative to 1961-1990 for Finland based on an
ensemble of AR4 AOGCM simulations assuming A1B emissions
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Joint probabilities of 30-year mean changes in mean annual temperature (°C)
and precipitation (proportion) relative to 1961-1990 for Finland based on an
ensemble of AR4 AOGCM simulations assuming A1B emissions
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Joint probabilities of 30-year mean changes in mean annual temperature (°C)
and precipitation (proportion) relative to 1961-1990 for Finland based on an
ensemble of AR4 AOGCM simulations assuming A1B emissions
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Joint probabilities of 30-year mean changes in mean annual temperature (°C)
and precipitation (proportion) relative to 1961-1990 for Finland based on an
ensemble of AR4 AOGCM simulations assuming A1B emissions
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Joint probabilities of 30-year mean changes in mean annual temperature (°C)
and precipitation (proportion) relative to 1961-1990 for Finland based on an
ensemble of AR4 AOGCM simulations assuming A1B emissions
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A possible global framework for
undertaking regional downscaling

. S Y K E



)

- N \/é/\ W RP Workshop on Evaluating and Improving
) (: = i i iecti

: &) ¥ ICSU Y 2l A ﬁ? Regional Climate Projections
: jorld Climate Research Programme

oulouse, France 11 -13 February, 2009

Making sense of global model ensembles

Global model uncertainties

_A—
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GCMs
Globe
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Making sense of global model ensembles

Global model uncertainties
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GCMs
Globe Other GCMs; EMICs; Observational constraints
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Ranking of global model weights

GCMs N
Globe

>

Other GCMs; EMICs; Observational constraints

GCM weighting

High
I Medium
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V. low
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Ranking of global model weights
and regional weighting

GCMs Pl Q| R|S >
Globe Other GCMs; EMICs; Observational constraints
EUR

7))

c ) .

©) GCM weighting
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Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: Europe (hypothetical)

Highest weights for Europe  European models

Lowest weights for Europe
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Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: Europe (hypothetical)

Highest weights for Europe  European models Lowest weights for Europe

A >i\ A
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Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: Europe (hypothetical)

Highest weights for Europe  European models Lowest weights for Europe

Downscaling Europe
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EUR Other GCMs; EMICs; Observational constraints
Vil [ X MGG J(ellell Jelell J(eIX
rRev2 |©|@(O|0|@|0O0|lej@Ole|O|e
ReM3 |O @ @000 00|0|0|0|0|@ GCM regional weighting
rRevs @@ (O|O|@@OOI0| @00 @ High
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sb1 |O® 0 e e e e e e e o e e Low
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‘Comparing RCM and GCM uncertainties

Annual precipitation change (mm/day)
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MISTRA SWECIA

CLIMATE, IMPACTS & ADAPTATION

FUNDED BY
MISTRA

Lind and Kjellstrom, 2008

Dealing with uncertainty..

Emission
scenarios
W South 2071-2100 Summer
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Ranking of global model weights
and regional weighting

>

Other GCMs; EMICs; Observational constraints
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_E) GCM weighting
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Regional Climate Projections
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Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: Africa (hypothetical)

Downscaling Africa

Highest weights for Africa Lowest weights for Africa
AN AN
4 N )
GCMs G|K|L|M|N[O|[Q|P|R]|S >
AFR Other GCMs; EMICs; Observational constraints
RCM1
RCM2
RCM3 GCM regional weighting
SD1 High
SD2 :
Medium
SD3
Low
SD4
V. low
SD5
SD6
SD7
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Downscaling Africa

Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: Africa (hypothetical)

Highest weights for Africa Lowest weights for Africa
A N
éa Y ™
GCMs GlK|L|M|N[O|[Q|P|R]|S >
AFR Other GCMs; EMICs; Observational constraints
Rcv1 [O|@|O|10|@(O|0O|@|O
Rev2 [O|@(O|0|@|O|0|e|@
RCM3 |0 (O @ 0|0 O O O 0 GCM regional weighting
sp1 |O|O|0|0|@|@|O OO High
sp2 |@(@O|0]|e|O|0|0|0 I .
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sb3 |00/0|0 000 e e Low
sb4 JO|I0O|O|0|@|O|0|@|O V. low
sps |@|O|@|O|e|O|0|e|O '
sbp6 OO0 00|00 e ® Downscaled directly
so7_ |[O|@|0|0/@0|00 @ O Pattern-scaled
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Ranking of global model weights
and regional weighting
GCMs R[S >
Globe Other GCMs; EMICs; Observational constraints
EUR
@ | AFR
O | NAM GCM weighting
(@)}
3| Lam High
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Downscaling N. America

Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: N. America (hypothetical)

GCMs
NAM

RCM1

RCM2

RCM3

RCM4

RCM5

>

Other GCMs; EMICs; Observational constraints

GCM regional weighting

High
Medium

Low
V. low
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Downscaling L. America

Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: L. America (hypothetical)

>

Other GCMs; EMICs; Observational constraints

GCM regional weighting

High
Medium

Low
V. low

. S Y K E



)

&

(

P 8 W( :RP Workshop on Evaluating and Improving
h = i ; iecti
), \/é? ICSU ' W1\ h% Regional Climate Projections
: orld Climate Research Programme :

Toulouse, France 11 -13 February, 2009

Downscaling E. Asia

Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: E. Asia (hypothetical)

>

Other GCMs; EMICs; Observational constraints

GCM regional weighting

High
Medium

Low
V. low
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Downscaling Australasia

Regional downscaling matrix for ranked GCM ensemble
with pattern-scaling: Australasia (hypothetical)

GCMs
AUS

>

RCM1

RCM2

RCM3

RCM4

RCM5

Other GCMs; EMICs; Observational constraints

GCM regional weighting

High
Medium

Low
V. low
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Global and Continental Temperature Change
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Global models serving as drivers for downscaling
and context for regional projections



)

/‘-\\ WCRP Workshop on Evaluating and Improving
: 1!%? I‘CSU 3 Regional Climate Projections

World Climate Rest mme

(

4(,
(e

i r“ 7y

L S=7%

__Toulouse, France 11 -13 February, 2009

AR5 global model simulations for
representative concentration pathways
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Regional downscaling matrix for near-term

projections to 2035 plus decadal forecasts
EUR Decadal forecasting
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Implications of the new AR5 scenarios
process for data handling,
Interpretation and application
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Storage requirement for archiving IPCC-related model
projections vs. number of users accessing data (schematic)

No of
users

Derived data/tools for

S non-specialists

+«Increasingly untenable
burden on users

el outputs for
alist analysis

IPCC FAR 1990
IPCC SAR 1995
IPCC TAR 2001
IPCC AR4 2007

IPCC AR5 Projected
Desirable situation?

Requests by
"niche" users

1 1 1 1 1 1 1
B KB GB B PB EB /B YB
109 103 10° 10%? 10%° 1018 10%1 10%4

Data storage requirements (log scale)
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Conclusions

There is already considerable "bottom-up" activity
providing climate information to support adaptation
decisions

* National web portals

 Analytical tools for processing climate information

 Observational datasets

These initiatives should be evaluated by the IPCC

The large volume of climate data anticipated from the AR5
scenario process demands creative approaches to data
analysis and delivery (e.g. using probabilistic methods)

A programme of systematic downscaling from global
model outputs in different world regions will add to the
volume of data, but:

» would provide fine resolution data to regions hitherto deprived,
including many of the most vulnerable

e can offer new information on extreme weather events

« presents aregional focus of direct relevance to regional scientists
and policy makers
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Notice

Colleagues are welcome to incorporate these slides into
thelr own presentations, assuming they are correctly
acknowledged. However, the author would also
appreciate being informed prior tothe extensive
use of thismaterial in public meetings.



