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SECTION 1: MANAGEMENT AND RESOURCE USAGE SUMMARY, RELATED
TO THE REPORTING PERIOD NOVEMBER 2002 TO OCTOBER 2003

1.1  Objectivesof thereporting period
The reporting period objectives relate to the first three measurable EMULATE objectives:

() Digitize additional daily land station pressure data back to 1850.
(i)  Integrate daily land station data with the I-COADS Data Set.
(iii)  Producethe daily gridded MSLP dataset (1850 to present) using the best method.

Thus work has focused on the first EMULATE specific objective:

EMULATE will use already available gridded daily fields for Europe after 1881 adjusted to
be consistent with recently produced homogeneous monthly pressure fields. The gridded
fields are available to the two UK partners. We will augment these data by digitising daily
station pressure data for the 1850-1880 period particularly over Eastern Europe and the
Eastern Mediterranean region. Exploratory study indicates that no more than about 40
additional daily MSLP series for 1850-80 will be needed as many long daily series are
available from earlier EU and nationa studies. Over the open ocean, we will use the new
blend of the Met Office marine data bank with the recently enhanced International
Comprehensive Ocean Atmosphere Data Set (newly named [-COADS) and recently digitized
marine data from Norway and other sources. The marine pressure data is a considerable
enhancement over data previously available. In addition, daily station data for several eastern
North American locations (from Canadian and US colleagues) are required to complete the
Atlantic analysis.

Analyses of climatic variability tend to be more effective if they have used data interpolated
to a regular grid. This is because interpolation/extrapolation enables both spatially and
temporally complete, and more internally consistent, datasets, to be produced which are more
amenable to many of the complex multivariate analysis techniques now available. All
presently available interpolation methods are based on correlation and covariance matrices
and least-squares theory. Most produce similar results, particularly when the relationships
between the predictors and predictands are strong. We will intercompare several methods
(e.g., simple linear interpolation and more complex optimal interpolation methods which
involve principal components of the basic data) to determine the best method and the impacts
of any method on resulting analyses. Errors of estimation will be produced for the best
method.

1.2  Scientific/technical progress madein different work packages according to the
planned time schedule

The schedule of work is shown in Figure 1, while planned/used staff effort is shown in Table
1. Progress on each of the five workpackages (WPs) is outlined below. The schedule of the
work means that little progress has been made for WPs 2-4, as apart from WP2 (which began
in month-6 of the project), all essentialy begin after the delivery of D3 to all partners.
Emphasisis here, therefore, given to WP1 and WP5. This section gives the objectives of each
WP (from the description of work) and some brief details of progress. More complete
descriptions of progress are given under each WP in Section 3 and in the individual partner
reports.
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WP1: Createdaily gridded MSLP fields from 1850

Objectives (from description of work) Daily gridded MSLP fields, which are dready
avail able since 1881 bu only reliable over western and central Europe, will be improved and
extended to cover 25N to 70N, 70W to 50€ on a 5° by 5° grid with daily estimates of
MSLP badk to 1850.To achieve this, daily land station presaure data developed during
previous EU and national projeds will be incorporated. Additional daily data for abou 40
stations for 1850to 1880will also be aquired and dgitised to fill gaps over Eastern Europe,
the Eastern Mediterranean, and coastal sites in eastern North America. Over the open ocean,
we will use presaures and, if reliable, winds from the new International Marine Climate Data
Set. We will remove biases arising from the lack of corrections to ships' barometric presaures
for the variation d gravity with latitude. To interpoate sparsely sampled regions, we will
compare severa tedhniques, including optima interpdation methods which use the
covariance statistics of the data, and select the technique which best reconstructs sub-sampled
recent data. Errors of estimation will be cdculated. The analyses will also be guided and
verified using homogeneous monthly pressure fields arealy avail able from 1871 onvards.

Progress: All the digitization d daily MSLP data is complete. A preliminary version (#1) of
the gridded dataset has been produced for 18501880 and the fina version (#2) will be
finished by April 2004.Both versions of the gridded dataset will be developed using Reduced
SpaceOptimal Interpadation (RSOI) techniques developed by MetO.

WP2: Derive a set of characteristic atmospheric circulation patterns, and study ther
variations and trends for each season

Objectives (from description of work) We will assss the skill of severa classfication
techniques, including cluster analysis and linea and norlinea principal comporent analysis,
in defining charaderistic @amospheric drculation petterns at the daily timescale. Nonlinear
techniques will enable the positive and negative phases of maor atmospheric drculation
patterns, such as the North Atlantic Oscill ation (NAO), na to be @nstrained to be oppasites.
The dosen technique will be gplied separately to the daily gridded MSLP fields in ead
two-month (January-February, etc.) and traditional three-month seasons, becaise dl |ealing
atmospheric drculation modes have seasonally-varying characteristics. A modern training
period, such as 1961-1990,for which adequate gridded data are dready avail able, will be used
to define the patterns, bu we will assessthe sensitivity of the results to the dhoice of training
period. The projection d each daily field orto each chosen pettern for the gpropriate seeson
will be used to create a database of pattern amplitudes from 1850 to date. Maximum-
likelihood statisticd tests will be used to assesstrends in pattern amplitudes, and a range of
nonparametric tests will be used to study changes in the incidence of extreme pattern
amplitudes.

Progress. Preliminary analyses have been undertaken with the existing daily MSLP for the
EMULATE region for the period since 1881.These analyses have the am of determining the
best clasgficaion method,with which to determine patterns onthe daily timescale.

WP3: Relate variations and trends in atmospheric circlation and associated surface
climate variability over Europe to sea surface temperature patterns, particularly over the
North Atlantic
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Objectives (from description of work) Various datisticd tedhniques will be used to
document seasonal relationships between the amospheric variables (presaure, temperature,
predpitation and drought) and SST using baoth real-world data and GCM simulations. The
temporal stability of the relationships will be ssssd, with emphasis on whether late-20"
century patterns differ from patterns in the 19" century. The influence of external forcing
fadors will be mnsidered, and the fradion d variability explained by external forcing versus
internal stochastic variability will be determined. A drought database will be developed and
analysed.

Progress: Most of the GCM integrations planned are being run and al shoud be completed
by abou May 2004.The results from these runs will be made available to pertners from the
MetO web site.

WP4: Relate variations and trends in atmospheric circulation patterns to prominent
extremes in temperature and precipitation

Objectives (from description of work) A set of daily extremes based ontemperature and
rainfall, of value to society, will be selected after reviewing the existing pulished literature.
Existing analyses of indices of daily extremes in temperature and precipitation for Europe will
be extended badk to the late 19" century for long homogeneous daily European stations
covering the ntinent. Trends and variations and their statisticd significance will be
cdculated in the indices and related to observed atmospheric drculation changes. The
contribution d the more prominent atmospheric patterns derived in Workpadkage 2 will be
asesed. The results will be compared to data from long simulations of atmospheric models
forced with olserved SST and sea ice etent, and further integrations with additional
anthropogenic forcings to help determine if any anthropogenic influence &ists on a European
scde, particularly for temperature.

Progress. The principal work undertaken in year-1 has been development of the dataset of
daily station temperature and precipitation data for upwards of 100 stations with records back
to the 19th century.

WP5: Dissemination and Exploitation of Results

Objectives (from description of work) The a-ordinator will have overall resporsibility for
ensuring that all EMULATE objectives are met. A scientific steering group (the WP leaders)
will ensure the flow of expertise and cata between the WPs and that ead individua WP
objedive is met. In addition to the production d scientific papers, a number of spedfic
deliverables (datasets) are planned. These will be made available to the wider community
within 6-12 months of being made avail able to the partners. Annual reports and a final report
will be produced.

Progress. The EMULATE projed web site has been establi shed at the m-ordinator’s location
(http://www.cru.ueaac.uk/projects’emulate). The web site mntains sosme badkground to the
projed and the minutes of the first and second annual medings and mapg/li sts of the digiti zed
MSLP data and the daily station temperature and predpitation sites coll eded so far for WPA4.
Deliverables D2 and D3 will be put onto the site (for partners only) in the next few months.
D3 will be made available to ather scientists during year-3 o the project. D2 will put up for
all to seewhen D3 is avail able for the partners.
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1.3  Milestones and deliverables obtained
Three of the sixteen EMULATE milestones fal within the reporting period, al of which
relate to Measurable Objedive 1 (seeSedion 1.1):

* Milestone 1 (M1) (1 month into the projed): Start-up meding, web site developed and
partners begin to provide databases (Deliverable D1).

* Milestone 2 (M2) (6 months into the projed): Tedniques for blending and interpolation
of data tested and agreal (the RSOl method dscussd in 1.2 above and detailed in the
MetO partner report)

* Milestone 3 (M3) (12 months into the projed): Completion d compil ation and gridded
presaure data made avail able to partners (Deliverables D2 and D3).

The start-up meeting (MEL) was held at the University of East Anglia, 1819 November 2002.
Minutes of the meding are avail able onthe internal web page.

ME2 was held at the University of Wirzburg, 23-25 October, 2003.Minutes of this meding
are avail able on the internal web page.

Threeof the 17 EMULATE deliverables are due within the reporting period:

Deliverable | Deliverabletitle (brief) Delivery | Nature | Dissemination

No date level

D1 Project web site 1 o* PU

D2 Daily pressure data for additional 40 stations for | 6 Da PU
18501880

D3 Dally gridded fields of MSLP over the| 12 Da (6(0)
extratropical North Atlantic and Europe

D1: The internal web site was st up onschedule and is being updated ona regular basis. It
can be acessd from the pullic web site and requires a username/passvord. The public web
site (http://www.cru.ueaac.uk/projects/emul ate) was also set up onschedule andis being updated
on a regular basis. Information available from this ste includes the projed summary,
objedives, description d work and participating institutes. Other items are: news, dates and
summaries of EMULATE meetings, dataset links and aher links.

D2: Daily MSLP data have been digiti zed for 25 stations as part of the projed. The data will
be put onthe pulic part of the web site after D3 has been completed in April 2004.

D3: Version 1 d the EMULATE gridded MSLP dataset has been produced by the time of
ME2. Version 2(fina version) will be completed by April 2004and will be made avail able to
partners on the internal web site, and onthe pulic web site nea the end d the projed.
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1.4  Deviationsfrom thework plan and/or time schedule and their impact

The digitization d the necessary daily MSLP data has taken slightly longer than anticipated.
This has now been complete and the final homogenization d the seriesis being completed.
Version 1 d the gridded MSLP has been produced, bu in order to include dl the digitized
data asecond ersion (#2) will be produced by April 2004.Thiswill not cause ay delaysin
the projed as partners have accessto version 1for format purposes and have been devising
software and gaining experience with using long daily gridded MSLP (from 1881) already
avail able.

1.5 Co-ordination of the information between partnersand communication activities

Co-ordination d information hes been achieved via discussons at project medings and onan
ongoing basis via eledronic means (i.e., the projed web sites and email). The @-ordinator
and WP |leaders have amagjor rolein ensuring that thisis eff ective.

The UK Department for Environment, Food and Rural Affairs (DEFRA) made aformal
request for access to ouputs from EMULATE in oder to strengthen the basis for
palicy/regulatory decisions, particularly with resped to the Climate Convention (UNFCCQ)
andthe UK’ s Climate Change Progranme. All EMULATE partners agreed to this request.

Detail s of the project have been presented to a number of scientific medings (see detail s in
Sedion 2.

1.6  Difficultiesencountered at management and co-ordination level and solutions

No dfficulties have been encountered at the management and co-ordinationlevel. The third

EMULATE progressmeding will be held in Tarragona during the week of 20-24 September
2004.
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Table 1. Comparison between planned and used funded staff effort by Work Packages
and partners

Package Partner Proposed input Actual input
Year 1 Year 2 Year 3 Total Year 1 Year 2 Year 3 Overall
Total
WP1 UEA 11 0 0 11 9 - - 9
MetO 10 0 0 10 7.3 - - 7.3
UWUERZ 0 0 0.5 - - 0.5
CEA 0 0 0.5 - - 0.5
URV 1.5 0 0 1.5 1.5 - - 1.5
UBERN 0 0 1 - - 1
SuU 0 0 0 - - 0
UGOT 0 0 0 - - 0
TOTAL 27.5 0 0 27.5 19.8 - - 19.8
WP2 UEA 6 0 6 0 - - 0
MetO 2 10 0 12 0.7 - - 0.7
UWUERZ 6.33 8.67 0 15 5 - - 5
CEA 0 4 4 8 0.5 - - 0.5
URV 0 0 0 0 0 - - 0
UBERN 0 7 0 7 4 - - 4
SuU 0 1 1 2 0 - - 0
UGOT 0 0 0 0 0 - - 0
TOTAL 8.33 36.67 5 50 10.2 - - 10.2
WP3 UEA 0 5 0 5 0 - - 0
MetO 3 6 12 21 4 - - 4
UWUERZ 0 0 3 3 0 - - 0
CEA 0 4 3.4 7.4 0.5 - - 0.5
URV 0 6 13 0 - - 0
UBERN 0 0 7 7 1 - - 1
SuU 0 0 0 - - 0
UGOT 0 0 0 - - 0
TOTAL 3 21 34.4 58.4 5.5 - - 5.5
WP4 UEA 0 0 0 - - 0
MetO 0 0 3 3 0 - - 0
UWUERZ 0 4.67 9.33 14 3.2 - - 3.2
CEA 0 2 2 4 0.5 - - 0.5
URV 0 6.5 55 12 0 - - 0
UBERN 0 0 4.5 4.5 0 - - 0
SuU 0 6.8 4.7 115 0 - - 0
UGOT 0 9 0 9 0 - - 0
TOTAL 0 29 35 64 3.7 - - 3.7
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Year 1 Year 2 Year 3 Total Year 1 Year 2 Year 3 Overall
Total
WPS UEA 1 1 6 8 1 - - 1
MetO 0 0 1 1 0 - - 0
UWUERZ 0 1 2 3 0 - - 0
CEA 0 1 1 2 0 - - 0
URV 0 0 0 0 0 - - 0
UBERN 0 0 1 1 0 - - 0
SuU 0.7 0.6 0.7 2 0 - - 0
UGOT 0 0 1 1 0 - - 0
TOTAL 1.7 3.6 12.7 18 1 - - 1
PROJECT |UEA 12 12 12 36 10 - - 10
TOTALS MetO 15 16 16 47 12 - - 12
UWUERZ 8.33 14.33 14.33 37 8.7 - - 8.7
CEA 2 11 10.4 23.4 2 - - 2
URV 15 12.5 12.5 26.5 15 - - 15
UBERN 1 7 125 20.5 6 - - 6
SuU 0.7 8.4 8.4 17.5 0 - - 0
UGOT 0 9 1 10 0 - - 0
TOTAL 40.53 90.23 87.13 217.9 40.2 - - 40.2




Figure 1. Schedule of work
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\Work package objectives (brief titles)

0102 03040506070809101112 1314151617 18192021222324 252627 2829 30 31 323334 35 36

la: Digitise daily land station pressure data for about 40 stations

——»

1b: Combine land and marine data to create daily gridded MSLP fields
2a: Assessthe statistical techniques for defining circulation patterns
2b: Create the patterns for each two- and three-month season of the year
2c: Create and analyse database of changes in pattern amplitudes since 1850
3a: Document relationships between SST and climate patterns

3b: Assessinfluence of external forcings on the relationships

3c: Quantify the fraction of the variability that can be explained

3d: Develop a gridded drought index data base

3e: Make estimates of potential predictability on various time scales

4a: Create a set of extremes indices based on temperature and rainfall data
4b: Caculate time series of these extremes at selected stations back to 1850
4c:. Relate variations and trends in extremes to circulation patterns

WP5: Dissemination and exploitation of results

D1: project web site

D4: daily fields of MSLP to wider community viathe web site

D17: fina technical report to EU

Start-up meeting

Progr ess meetings and preparation of annual progressreports

Final meeting

WP leader s meeting: to finalise deliverables

Technological Implementation Plan

>

Draft

>
>
>
>
>
>
>
>
>
>
>
X
X
X
X
X
Find

No modifications have been made to the scheduling of the five WPs or the Milestones. The original deliverable dates are shown here. There has been some

dippage in D2-D3 (see Sections 1.3 and 1.4), but no changes to the scheduling of

the

remaining deliverables are necessary.
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SECTION 2: Executive publishable summary, related to reporting period

Contrad n° EVK2-CT-2001- Reporting period: November 2002 to October
00161 2003

Title European and North Atlantic daily to multidecadal climate variability
EMULATE

Objectives:

The reporting period objectives relate to the first three measurable EMULATE objectives:

1. Digitize additional daily land station pressure data back to 1850.
2. Integrate daily land station data with the I-COADS Data Set.
3. Producethe daily gridded M SLP dataset (1850 to present) using the best method.

Scientific achievements;

Aninitial version of the gridded MSLP dataset for 1850-1880 has been produced. The final version
of this will be completed in April 2004. The gridded MSLP dataset has been produced by
combining al the MSLP data digitized as part of the project, daily data obtained from colleagues,
already existing gridded M SLP data using the RSOI software developed at MetO. Some preliminary
work has been undertaken on circulation typing to address issues of the best methods to use at the
daily timescale. A large dataset of daily temperature and precipitation data has been devel oped with
over 100 series extending back to the 19th century.

Socio-economic relevance and policy implications:
Work in WPA4 has focused on indices of extremes which are likely to be of interest to stakeholders
and policy makers. Contacts have been developed with a number of scientists at national and

regional levels, with respect to the best indices of extremesto use.

Conclusions:

The public EMULATE web site (http://www.cru.uea.ac.uk/cru/project EMULATE/) aready
provides a wide range of information on the project. Other deliverables will be added as they
become available. The internal web site provides a maor working resource for EMULATE
participants, including vital data sets, methodological documents and draft deliverables.

K eywor ds:

Pressure, North Atlantic, daily variability, temperature, precipitation, extremes, circulation typing
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Peea Reviewed Articles— published or in press

Authors Date Title Journal Reference
Non refereed literature:
Authors/ Editors Date Title Event Reference Type
Ansl, T 2003 Credion of daily Royal Oral presentation 0]
historicd mean sea Meteorologicd during Session 2 of
level pressuresields | Society Conference | the Royal
in the EU 2003 Meteorologicd
EMULATE projed Society 2003
Conference,
September 195",
University of East
Anglia, Norwich
Jambeit, J. & Philipp, A. | 2002 European and North 21% meding of the | Abstrad and oral @]
Atlantic daily to study group on presentation at the
multidecadal climate | climate reseachof | 21* meding of the
variability: the EU- the German study group on
Projed EMULATE Geographicd climate research of
Society the German
Geographicd
Society, Berlin,
November 2002
Jacobeit, J., 2003 Atmosphérische 6™ German Climate | Proceedings of the 6™ | O/P
Nonnenmacder, M. & Zirkulationsdynamik | Conference, German Climate
Phili pp, A. markanter Potsdam, Conferencein
Abflussereignissein | September 2003 Potsdam, September
Mitteleuropa 2003 TerraNostra,
20036, pp209-213
Philipp, A., 2003 Atmosphérische 22%meding of the | Abstrad and oral 0]
Nonnenmacher, M. & Zirkulationsdynamik | study group on presentation at the
Jaoobeit, J. markanter climatereseacch of | 22" meding of the
Abflussereignissein | the German study group on
Mitteleuropa Geographicd climate research of
Society, the German
Gladenbadh, Geographicd
October 2003 Society, Gladenbach,
October 2003

O = Oral presentation, P = Procealings, D = Dissrtation

Publications associated with conferences held during the reporting period ory are shown.
Presentations to be given at the 2004EUG Assembly are nat, for example, listed.

10




EMULATE 1% annual report: Section 3

Workpackage 1: Createdaily gridded MSL P fields from 1850
WP leader: Phil Jones (UEA)

3.1.1.0bjedives
The objectives of WP1 are:

» Digitize additional daily land station pressure data back to 1850.
* Integrate daily land station data with the I-COADS Data Set
*  Producethe daily gridded M SLP dataset (1850 to present) using the best method.

3.1.2.Methodology and scientific achievementsrelated to Work Packagesincluding
contribution from partners

Daily Data Digitization

Daily pressure data have been digitized from 25 stations as part of EMULATE. Table 2 lists
the station co-ordinates and years of records digitized. The mgjority of the stations have been
digitized by UEA, but important contributions have been made by MetO and URV. The
Norweigan Meteorological Institute (DNMI) helped with the Bergen, Trondheim and Vardo
records. The Montreal series from eastern Canada was provided by provided by Vicky
Slonosky (Ouranos Project, Montreal). Additionally some partners have managed to gain
access to some daily pressure series through contacts with colleagues across Europe. These
records are listed in Table 3, to distinguish them from those specifically digitized as part of
the project.

Station Latitude (°N) Longitude (°E) Period(s)
Archangel 64.5 40.73 1870-80
Astrakhan 46.27 48.03 1866, 1868-80
Bergen 60.40 5.30 1850-67
Bermuda 32.37 -64.68 1852-62, 1866-80
Bodo 67.30 14.40 1868-80
Corfu 39.45 19.92 1852-61, 1870-73, 1876-79
Halifax, N.S. 44.65 -63.62 1850-66, 1868-80
Kazan 55.78 49.18 1855-58, 1870-80
Kem 64.98 34.78 1866-73, 1875-80
Kiev 50.4 30.45 1869-71, 1873-80
Kostroma 57.73 40.78 1850-68
Lougan 48.6 39.3 1850-80
Malta 35.85 14.48 1852-55, 1857-61, 1866-80
M oscow 55.75 37.57 1866-80
Nikolaev 46.58 31.58 1858-80
Orenburg 51.68 55.1 1850-1876
Prague 50.08 14.42 1850-1880
Riga/Mitau 56.97 24.05 1850-1880
Scutari 41.00 29.05 1866-80
Sevastopol 44.6 335 1865-68, 1870, 1873-79
St. Johns, NFL 47.58 -52.70 1852-62, 1866-70, 1873-76
St. Petersburg 59.97 30.3 1850-80
Thilis 41.68 44.95 1850-80
Vardo 70.40 31.10 1867-80
Vilnius 54.63 25.1 1867-80

Table 2: The daily pressure series digitized, for the period 1850-80.
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Station Latitude (°N) L ongitude (°E) Period
Aberdeen 57.16 -2.10 1861-1995
Armagh 54.35 -6.65 1850-2001
Barcelona 41.28 2.06 1850-2002
Bergen-Florida 60.38 5.33 1868-2002
Bern 46.91 7.50 1864-2002
Biarritz 43.48 -1.55 1860-1880
Brest 48.45 -4.16 1861-1881
Cadiz 37.46 -6.28 1850-2002
De Bilt 52.10 5.18 1848-2001
Durham 54.76 -1.58 1850-1997
Gaway 53.28 -9.01 1861-1952
Gibraltar 36.10 -5.35 1821-1957
Goeteborg 57.70 11.98 1860-2002
Grand St Bernard 45.86 7.16 1866-2002
Haernoesand 62.61 17.93 1860-1994
Hammerodde 55.30 14.78 1874-1996
Haparanda 65.81 24.13 1860-2002
Harnosand 62.61 17.93 1860-1880
Helsinki 60.16 24.95 1850-2001
Hohenpeissenberg 47.80 11.00 1850-2002
Innsbruck 47.30 11.40 1877-2002
Jena 50.90 11.60 1850-2000
La Coruna 43.16 -8.50 1865-2002
London 51.46 0 1861-1880
Lund 55.70 12.20 1864-2001
Madrid 40.40 -3.71 1853-2002
Milan 45.46 9.18 1850-1998
Montreal 45.50 -73.58 1850-1873
Nordby 55.43 8.40 1874-2002
Oksoey Fyr 58.06 8.05 1870-2002
Padua 45.40 11.85 1850-1997
Plymouth 50.36 -4.11 1861-1881
Reykjavik 64.13 -21.93 1850-2001
Rochefort 45.93 -0.93 1863-1881
Salzburg 47.80 13.00 1874-2002
Sion 46.21 7.33 1864-2002
Stockholm 59.33 18.05 1880-1994
Stykkisholmur 65.08 -22.73 1874-1995
Torshavn 62.01 -6.76 1874-2002
Toulon 43.10 5.93 1868-1881
Uppsada 59.85 17.63 1850-1998
Vaentia 51.90 -10.36 1861-1892
Vestervig 56.76 8.31 1874-1996
Vienna 48.20 16.40 1872-2002
Vishy 57.63 18.28 1860-2002

Table 3: The daily pressure series acquired through contacts with colleagues.
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Gridded version of the MSLP dataset

Although the majority of the resources have been used to locate and digiti ze the daily MSLP
data, the principal objective of WP1 is the construction d the gridded dataset at 5° resolution
from 25N to 70N, 708 to 50, badk to 1850.For ME2 (in Wirzburg October 23-25) a
preliminary version hes been produced. The meding minutes describe dl the isaues that arose
in the devel opment, the detail s of which are given in the first annual report of MetO. Here, the
principal issues are discussed:

(i) Homogeneity of the digitized daily series. This is dill ongoing and relates to the
consistency of ead station's record over its duration and the dimination d outliers (either
introduced duing digiti zation a mis-recorded values in the original documents).

(i) Potentia problems with I-COADS data during the 1850. MSLP data during this decade
appea 1-2hPatoolow.

Despite these problems, a first version d the dataset (Deliverable D3) was produced for the
period 18501880.As nat al digitized data were avail able before this version was produced a
seoond and final version will be developed by abou April 2004. The first version will be
made avail able to partners to begin their initial work for WP2.

3.1.3. Socio-economic relevance and policy implications

The main focus of WP1 in the first year of the project has been on the tods and chta sets
required for use by the EMULATE partners.  Contads have dso been established between
the @-ordinator and the UK Department of Environment, Food and Rural Affairs, who have
requested to beinformed of annual reports.

3.1.4 Discussion and conclusion

Although the mllation d observed data series has been more time @nsuming than envisaged
and there have been some delays in the avail ability of model output, this has not caused any
major problems for the EMULATE work schedule (seeSection 1.4.

The internal web site and email have provided essential electronic tods (together with
progressreports and the two projed medings), for project management over the first year of
the projed. The co-ordinator has been asgsted by the WP leaders. At both meetings,
additional scientists were present and the ontribution d Dr. Vicky Slonosky (Ouranos
projed, Montred, Canada) has been especially useful.

3.1.5 Plan and objectivesfor the next period

Complete the second ersion d the gridded MSLP dataset by April 2004and to write up the
scientific paper describing the dataset.

13
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Workpackage 2: Derive a set of characteristic atmospheric circulation patterns, and
study their variationsand trendsfor each season
WP leader: Jucundus Jacobeit (UWUERZ)

3.2.1. Objectives
The objectives of WP2 are:

Define leading atmospheric circulation patterns for two-month and three-month seasons.
Create a database of quantitative changes in pattern amplitudes since 1850.
Assessments of trends in pattern amplitudes and in the incidence of their extremes.
Characterise within-pattern variability.

3.2.2. Methodology and scientific achievementsrelated to Work Packagesincluding
contribution from partners

This WP began during year-1. The main focus has been on methodological experiments to
compare different approaches with respect to their suitability for the forthcoming work on the
EMULATE gridded MSLP data for 1850-2002. Various principa-component based,
clustering and compositing technigues have been evaluated. Whilst several issues have been
decided upon and some options discarded, no definitive techniques have yet been identified.

3.2.3. Socio-economic relevance and policy implications

Nothing to report as yet, athough the issue of extremes and of spellsis crucial to defining the
techniques for atmospheric circulation typing.

3.2.4 Discussion and conclusion

No definitive conclusions at the moment, but there was much discussion of the techniques to
be used during ME2. At both meetings, additional scientists were present and the contribution
of Prof. lan Joliffe (University of Aberdeen) has been especially useful.

3.2.5 Plan and objectivesfor the next period

Atmospheric circulation typing will continue at a number of the partner institutes during year

and the final schemes to be used will be determined during ME3 in Tarragona in September
2004.
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Workpackage 3: Relate variations and trends in atmospheric circulation and associated
surface climate variability over Europe to sea surface temperatur e patterns, particularly
from the North Atlantic

WP leader: ChrisFolland (M etO)

3.3.1. Objectives

» Assessment of the relationship between both SST and North Atlantic and European
atmospheric circulation patterns and surface temperature and precipitation variability, through
the seasona cycle.

» Gridded database of drought severity across Europe.

» Assessment of the relative influence of externa forcing factors (natural and anthropogenic)
and internal climate variability and their seasona differences, mainly through the use of
climate models.

3.3.2. Methodology and scientific achievementsincluding contribution from partners

All model integrations will be completed by May 2004. These include runs with and without
changes in past forcing, each involving a number of ensemble members.

3.3.3. Socio-economic relevance and policy implication

Nothing to report as yet.
3.3.4. Discussion and conclusion

This WP officialy starts in year-2, but the climate model integrations have all been started
and should be compl ete by the spring of 2004 (see above).

3.3.5. Plan and objectivesfor the next period

Complete the climate model integrations and place the results on the MetO web/ftp site for
other project membersto use. All to begin analyse the model results.
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Workpackage 4: Relatevariationsand trendsin atmospheric circulation patternsto
prominent extremesin temperature and precipitation

WP leader: Anders Moberg (SU)

3.4.1. Objectives

» Determination of a selection of extreme climate indices for Europe and assessment of changes
in these indices since 1850.

» Determine the significance of atmospheric circulation for the extreme indices.

« Ascertain whether extremes of climate had different characteristics in the late 20" century
from those evident in the late 19" and early 20" centuries and determine the likely magnitude
of human influences.

3.4.2. Methodology and scientific achievementsincluding contribution from partners

Based on contacts with scientific colleagues across Europe and national meteorological
services a network of over 100 stations with daily temperature and precipitation data has been
developed. Some initial work on homogeneity issues has identified a number of potential
problems which need to be addressed.

3.4.3. Socio-economic relevance and policy implications

At ME2 a number of potential indices (based on the long daily temperature and precipitation
series) were discussed. It is recognized that these indices should not only be of scientific
value, but should also have societa relevance.

3.4.4. Discussion and conclusion

This WP officially begins in year-2 of the project, but the initial work undertaken has put this
aspect of the project ahead of schedule.

3.4.5. Plan and objectivesfor the next period

Early in year-2 the network will be finalized and the homogeneity issues addressed. E-mail
discussion of the extreme climate indices will determine the final selection and where
necessary additional software written for their calculation.

16



EMULATE 1% annual report: Section 3

Workpackage5: Dissemination and Exploitation of Results
WP leader: Phil Jones (UEA)

3.5.1. Objectives

e To ensure that EMULATE is managed effectively and efficiently so that al the project
objectives are met.
» To ensure the effective dissemination and exploitation of the project results and deliverables.

3.5.2. Methodology and scientific achievementsincluding contribution from partners

The web page is up and running and providing the main access by other scientists to the
project.

3.5.3. Socio-economic relevance and policy implications
Nothing yet to report.

3.5.4. Discussion and conclusion

Nothing yet to report.

3.5.5. Plan and objectivesfor the next period

This report and the minutes of WP2 will be placed on the external pages of the web site and
the data deliverables D2 and D3 on the internal pages.
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Street name

Country

Family

N Institution/Organisation and number Post Code | Town/City Code Title Name First Name Telephone N Fax N E-Mail

1 UEA: University of East Earlham Road NR4 7TJ Norwich UK Prof. | Jones Philip +44 1603 592090 | +44 1603 507784 .jones@uea.ac.uk
Anglia

2 MetO: United Kingdom Fitzroy Road EX1 3PB Exeter UK Prof. | Folland Christopher | +44 1392 836646 | +44 1392 835681 | chris.folland@metoffice.com
Meteorologicd Office

3 UWUERZ: University of Am Hubland D - 97074 Wirzburg DE Prof. | Jacobeit Jucundus +49 931/888-5586 | +49 931/888-5544 | jucundusjacobeit@mail.uni-wuerzburg.de
Wirzburg Dr.

4 CEA: Commissariat & L'Orme des 91191 Gif-sur- FR Dr. Yiou Pascd +33 1 @®087728 +33 1 ®087716 yiou@lsce.saday.cea.fr
I"Energie Atomique Miseres Yvette

5 URV: Universitat Rovirai Pza. Tarram, n1 | 43071 Tarragona ES Dr. Brunet- Manola +34 977 559580 +34 977 559597 mbi @fll .urv.es
Virgili India

6 UBERN: Universitét Bern | Hallerstrase 12 | CH-3012 Bern CH Dr. Luterbacher | Jirg +44 31 6318545 +41 31 6318511 juerg@giub.unibe.ch

7 SU: Stockholm University SE-106 91 Stockholm SE Dr. Moberg Anders +46 8 163546 +46 8 157185 anders@misu.su.se

8 UGOT: Géteborg Box 460 SE-405 30 Goteborg SE Prof. | Chen Deliang +46 31 7734813 +46 31 7731986 deliang@gvc.gu.se
University Dr.
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