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1  Introduction
Welcome and introduction by Nik Widmann.

Presentatiorby Hans Peter Nachtnebebrlusions fronfirst WP3 workshopT' W31, in Bucharest;
presentation of detailed agenda

2 Status

2.1 Main issues for TW32
A Which data will be available to every partner and until when?

A Which data are needed for downscaling?

A When different downscaling techniques are used in the different regions, how can the quality of
downscaling be compared?

A Afull agreement about the core steps of WP3 is needed among the partners, as well as a decision,
how the quality of work of each partner can be evaluated.

CC-WatersS is a project which uses climate change data. Thus, a useful climate database has to be
established by each partner. Useful and comprehensive data have to be prepared for the other work
packages.

2.2 Agreemers of TW31
To use RCMs from ENSEMBLE Project (25*25 km)

It was agreed to use A1B scenario until 2100

> >

>~

P and T with a monthly resolution will be made available at our data base

>~

For bias correction a set of observed data for all test bed areas (if possible for the whole domain)
will be made available at the DB

A Some test beds require a higher spatio-temporal resolution

A Downscaling approaches will be provided only by some partners.
Agreements on RCM models:

A Aladin (ARPEGE) by MeteoFrance

A RegCM (driving ECHAM5) by ICTP

A PROMES (driving HADCM3Q)

3  Transnational Climat®atabase
Direct access via Windows Explorer is possible by typing into address line:
ftp://waterftp:ccws09@ftp.boku.ac.at

For access via ftp client:
address: ftp.boku.ac.at
user: waterftp

password: ccws09
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Commitment when to provide missing data:
A Austrian test area - next week (LP)
A Croatia - information, which meteorological data are available for the test area: next week (10%PP)
A Bulgaria ¢ not represented at this workshop
A Greece ¢ PP14 will digitize and provide data for Patras and Thessaloniki regions within 2 weeks
Gaps in data series: missing data should be filled up by the partners by themselves.

EOBS observation data should be compared to local data by each partner

To consider: groundwater systems are often influenced by surface water. It is possible to provide input data

like precipitation and temperature for the specific test area, but it is not clear how to describe the
boundary conditions.

Bulgarian test area: due to the variety of landscape formations in the Bulgarian test area, it will be
interesting to learn how good bias correction works there.

4  Statistical downscaling

Partners from Austria, Greece, Hungary and Romania have shown downscaling techniques and will apply
them in the near future. Some use CP type classification, some refer to multisite downscaling, others to
single site downscaling. Some partners used independent seasons. It would be useful to have joint
downscaling for precipitation and temperature.

Extremes in precipitation: most hydrological modelling will be based on monthly data, but water supply
systems can be vulnerable to extreme events of shorter duration. Experiences concerning changes in
extreme events would be interesting.

Summarizing matrix

Country AT GR HU RO

CRtype X

Multisite X X X

Joint ds.P&T X

Daily X X X

seperate seasons X X X X

Spatial resolution gr st st/gr st stations / grid

4.1 Discussion: what does this mean for the fugiwork?

Similarities between the Hungarian and the Austrian approach exist ¢ the partners will take the local
information and link it to a larger feature.

Each partner will apply this technique in its home country; the question is still, how to compare these
approaches.

Main objective of WP3 is to provide hydrologic data as input for users (as soon as possible). Further analysis

and comparison will be an additional, but not the main result.
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4.2 Discussion about ownscaling techniques

The methodology will at least be applied in alpine (AT), mediterranean (GR) and continental (HU, RO)
environment. This agreement of Bucharest is fulfilled.

Each country is doing its own downscaling in its region.

Each technique should be described or at least references should be given in the WP3 database by each of
the downscaling groups.

A Rita Pongracz (PP06) and Aristita Busuioc (PP09) can provide descriptions instantly.

A until the middle of February all methodology descriptions have to be sent to the project
management and will be put on the project website.

Slovenia: wants to participate at 1x1 grid, because the test site is very small; but this must be adjusted to
every region by the partner itself (cannot be transferred automatically), so it cannot be done by the Austria
partner.

4.3 Which RCMs are used for downscaling?
All the 3 RCMs will be used for downscaling by the partners.

All partners will download the RCM data necessary for their method themselves.

If re-analysis data (with a coarser spatial resolution: 1° for ERA40 ) is needed for calibration of the
downscaling method, RCM data (25x25km) will be aggregated to this coarser resolution.

A web tool for downloading RCM data for statistical downscaling will not be necessary.

4.4  When will downscaled datdoe available?
Final data which can be used by other work packages (there is a big overlap between the work packages):
A Austria: on 1km grid in the middle of June
A Greece: end of March
A Hungary: end of April
A Romania: middle of June
Until the middle of June all data should be available, so that they can be discussed on TW33 (last workshop
of the WP). The other WPs want to have data as soon as possible.

4.5 Comparison of results of statistical downscaling with bias corrected RCM
data

There will be no direct inter-comparison of the results of different downscaling techniques. For each area
results of statistical downscaling will be compared with bias corrected RCM data. This makes it possible to
comparatively evaluate the downscaling techniques.

Variables to compare:
A annual cycle (monthly means of temperature and precipitation sums)

A interannual variability (standard deviation) of monthly means of temperature and precipitation
sums

A comparison of climate change signal (scenario minus control) of monthly means of temperature
and precipitation sums
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For each test area only one point should be used for this analysis (one station or one grid element). The
value of statistical downscaling should be compared to the nearest RCM grid element. In large and
heterogeneous areas, more points can be chosen for comparison (e.g. one in the valley, one on mountain

top)
3 periods are fixed:

A 1961-1990
A 2021-2050
A 2071-2100

4.6 Extremes in precipitation

Romania: stochastical downscaling model has been applied to 8 global models, 10 indices were calculated,
including 6 extremes. 10 stations are located in in South-East Romania: the climate signal for extreme
indices is depending on the season, because it is made of season and GCM input indices. No clear signal
was the output (it is depending on the station).

Hungary: station data show that there are some tendencies in extremes, but based on the regional model
output such tendencies were not significant. Both frequency of dry periods and heavy rainfalls tend to
increase.

Austria: the results depend on the location: west or east of Austria. Summer daily precipitation might
increase in the alpine regions ¢ up to a moderate extent. But all statistical downscaling models have
problems with summer precipitation.

Greece: nothing detected yet in the model output

5 Bias correctedRCM data sets

5.1 RCMbData for the entire SEE region

Grid data (25*25km) with bias correction on a monthly and daily basis will be provided until the middle of
March (responsible: Austria). Bias correction for single stations should be done by each partner by himself.

A web tool for clipping bias corrected RCM data for each test site will be provided until the end of March. If
partners need raw RCM data or EOBS observation data earlier than that, the data for the respective test
area can be provided on demand by BOKU meteorologists (Herbert Formayer).

PP8 will use a model that needs many more parameters than precipitation and temperature. PP8 will try to
obtain them from the RCMs (uncorrected). Concerning windspeed the direct output of the RCMs is
doubtable. But all partners have agreed to use bias corrected data ¢ thus, PP8 should only use data of
precipitation and temperature.

An intercomparison between downscaled and bias corrected data will be made for the test areas in AT, GR,
HU, RO. Evaluation criteria have been defined.

6  Agreements and to dos

6.1 Downscaling

A Downscaled data available until: for AU ( mid of June), GR (end of March), HU( end of April),
RO (mid of June)
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A Documentation of the technique should be provided for each method at the WP3 data base (or a
reference to a documentation) until 20.02.2010

A The methodology will be applied in test areas in alpine (AT), mediterranean (GR) and continental
climate (HU, RO)

A No direct intercomparison of statistical downscaling results will be done. An intercomparison
between downscaled and bias corrected data will be made for the test areas in AT, GR, HU, RO.
Evaluation criteria have been defined.

A Downscaling teams will download the RCM data necessary for their method themselves.

6.2 What will be available for proceding in WP3?
Uncorrected RCM data until end of January

> >

EOBS observation data until end of January

>~

RCM data for test areas:
A uncorrected data upon request from BOKUMET instantly
A aclipping tool (web application) by the end of March
A bias corrected data (25*25km grid) by the end of March
A output localisation (1*1km grid) by mid of June (only for Austrian test area)

7  WP3 outputs

Outputs promised for WP3 are:
What is the form of the outputs?

7.1 Perid 1

A Transnational climate database

A itis filled and the contents will be enhanced continuously. As the JTS of the SEE
programme wanted to check this outpus, the access data have been provided to JTS.

7.2 Period 2

A 3 future climate change scenarios

A 3 RCMs + EOBS observations data; the output is part of the database: a set of downloadable
files in the database (web tool). A1B scenario has been chosen by the partnership.

A An explanatory report will have to be written for this deliverable, so that it is
comprehensible for people who are no experts (these texts will be used for CC-
WaterS monograph, too) and that its value can be checked by JTS.

A Proposal report for improved meteorologic monitoring stations (location, parameters)

7.3 Period 3

A project-specific downscaling methodology

A documentation of different techniques: narrative description for each technique and
provision of scientific references
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A set of meteorological variables (temperature and precipitation) in space and time for catchment
areas for future time periods

A bias corrected RCM data (files) and documentation
A results of statistical downscaling and documentation
A set of uncertainties for predicted climate parameters

A uncertainty in different scenario data in space and time, comparison of stat. downscaling
results with bias corrected RCM data, seasonal patterns, maps; the information will be
combined in a report

A climate change database for hydrologic and landuse models

A itis the final output of the workpackage and will be the core input to the hydrologic (WP4)
and landuse (WP5) models; it will include also change signals

8  Outlook

Next (and last) workshop for WP3: TW33 in Belgrade, 28.-29.06.2010

Next Steering Meeting (legal representatives): SC2 in Thessaloniki, planned on 17.05.2010

Next plenary workshop (all CC-WaterS people): PW1 in Thessaloniki, planned on 18.-19.05.2010
A Request by Hans-Peter Nachtnebel to: shift PW1 to 17.-18.05.2010 and SC2 to 19.05.2010

A An E-mail will be sent out to all partners, who are asked to announce their preference
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10 Annex: Presentationsnd related comments
10.1 Status

10.1.1 Project workflow: what has been achieved in the meantimgpresentation HansPeter
Nachtnebel)

Comments:
Uncorrected RCM data and the EOBS observation data will be available until the end of January.
RCM data for test beds:

- upon request uncorrected data can be provided for the partners by BOKUMET (representative:
Herbert Formayer), for those partners who are not very familiar with these data

- aclipping tool (web application) to retrieve data for specific test beds will be made available by end of
March

- bias corrected RCM data (25*25km) will be available by end of March

Downscaling: different methodologies will be applied. Statistical downscaling will only be done for some
regions (large spatial variability, land- and seaside, ...). If these partners have different methods, the
partners could agree to compare according to a scheme specified internally. For downscaling, data of the
RCMs which have been selected on TW31 should be used.

BOKUMET: bias correction based on quantile mapping is done and will be available on the level of 25x25km
grid for the whole project region, on monthly and daily basis. For specific areas (where bias correction has
been done) the data are required on daily basis.

10.2 Database

10.2.1 Statusquo of the transnational climate databas@resentation Philipp Stanzel)

The relevant FTP server, which consists of three parts (RCM data; statistical downscaling; test areas), is
filled and will be enhanced continuously until the end of the work package.

A RCM data: RCM data sets will be provided by the WP leader (= external experts of the Lead
Partner), together with methodologic information.

A Statistical downscaling: methodologies to use (available for some partners, supposed to be filled up
very soon ; data, results for comparison

A Test areas: the test area description has been uploaded by almost all partners. Meteorological data
for some partners is still missing on the database.

A short overview about test areas is given.

10.3 Downscaling

10.3.1 Scale issuegpresentation HansPeter Nachtnebel)
Methodology

Downscaling and Bias Correction

A For some test beds a higher spatio-temporal resolution for P and T is needed (1*1 km) because of
topographic conditions, because of modelling requirements (daily events)
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A The control runs of RCMs show larger deviations for the younger past (last decades)
A therefore a bias correction is needed
A correction in the mean (local, spatial average)
A correction in the temporal variability, seasonality
A correction in temporal pdfs (quantile mapping)
Comments:

The partners will use exclusively ENSEMBLES RCM data. RCM data will be used for downscaling. Specific
RCM variables needed for downscaling will be downloaded directly from the ENSEMBLES homepage by the
partners themselves.

Romania, Hungary, Austria and Greece will apply downscaling techniques for their test areas.
Typical test areas which have already been fixed:

A Alpine ¢ Hochschwab / Rax (Austria)

A Pannonian ¢ Nyirseg (Hungary)

A Mediterranean ¢ Greek area (also Rumanian area has some Mediterranean influence)

Statistically downscaled data will be compared with bias corrected data.

10.3.2 Satistical downscaling mode(presentation Aristita Buswoc)
Canonical Correlation analysis (CCA)

Optimal combination of a pair of 2 vectors (predictor and predictand) , based on Eigenvector analysis
2 seasons (warm and cold), in CC-WaterS monthly, too

Air temperature:
Predictands: monthly temperature anomalies at 94 stations in Romania
Predictors: air temperature at 850

Comments:

Different models give different values for predictors.

Precipitation is more complex because of the complex topography of the test area; for precipitation the
skill of the model is not as good as for temperature.

Similar problems in Austria ¢ important to have homogenous region, this might be a problem. Combination
of sea level pressure and thermodynamic information has been tested: test of 400 different predictor
combinations; but the skill even in summer was smaller than only sea level pressure; especially in complex
terrain.

Comparison between 8 GCMs and 7 RCMs

Echamb51-echam53: different runs have been released, differing in the initial conditions

10.3.3 Satistical downscaling with opimized circulation pattern types(presentation Rita
Pongracz)

Large scale atmospheric circulation patterns (CP); statistical relation between climatic variables and CP

Basic question: how strongly the stochastic behaviour of a climate element can be related to CP types.
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CP types having as much information on the specific climate element as possible are required.

A climate element in question at given locations is represented by a vector random process. Climate
element models include autoregressive processes (temperature and precipitation quantity on wet days)
and Markov chains (precipitation occurrence).

Comments:
Different CP types for each season (4) and each climatic element.

Many parameters (100-150) are to be estimated in that approach. A rather long dataset is needed for
estimating them reliably (at least 30 years).

Integraton of 20-30 grid points is realistic; more than 100 would be too much.

GMSs which were used: echam 5. Since the partner is planning to use RCMs, the same will be done with
that.

Domain used for defining CP: at least the whole RCM domain. It would be better if it contained more of the
Atlantic Ocean, but it is still feasible.

Precipitation and temperature have been downscaled separately and thus there is no link between them;
until now this approach works only with one variable at a time.

10.3.4 Satistical downscaling for the Austrian test aregresentation Herbert Formayer)

The area is situated on the mountains, 100km away from Vienna, at the East border of the Alps, at an
elevation range from 300-2000m.

The test area is affected by Atlantic frontal system and mediterranean 5b cyclons. It is the area with most
thunderstorms in Austria.Due to a lot of different influences a very high spatial resolution is needed.

Temperature downscaling approach: a multi layer approach is needed to resolve temperature inversions,
temperature distribution is recalculated with a high resolution digital elevation model for 1km and on daily
basis

Precipitation: local stations and the high resolution analysis dataset for austria (INCA) are used,
precipitation is redistributed depending on season and flow class.

Comments:
How to classify RCMs? Not by sea level pressure.

Domain covered: the surrounding of the Eastern Alps area

10.3.5 Parameters of precipitation using aificial neural networks (presentation Marios
Vafeiadis)

The statistical downscaling technique is based on Artificial Neuronal Networks (ANN).
Daily data of precipitations for the period 1958-2009 are used.
Four indices for monthly precipications will be calculated.

Index Parameter

Pg90 Precipitation values higher than the 90e centile (mm/day)

Pxcdd Maximum number of consecutive dry days

Px5d Maximum total 5 days precipitation
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Pint  Mean intensity of daily precipitations (mm/day)
Calibration period (1958-1978, 1994-2009), 1979-1993 as validation period
The model is a black box with inputs data and grid points; outputs are indices of specific data for a station
Comments:
ANN is useful if one can stay within a range of observations. It is a kind of regression.

As long as the input does not change too much, this approach is OK; but if the input changes substantially,
it could be outside of the range and this is not reflected. Thus extreme precipitation events cannot be
recpected in this approach.

Kind of ANN: linear

This methodology has already been applied in the area of Thessaloniki which is very near to the test area;
within CC-WaterS, the same will be done for the test area, too.

Is the user able to predict a local precipitaiton field or an average? Will the result be pointwise or will it be
linked to grid data of pressure with patterns? It will be done for one station, independent from the others.

Indices are calculated based on the real data of one station.

10.4 Bias corrected RCM data sets

10.4.1 Bias correction andoutput localisation for the whole C@aterS domain on daily base
(presentation Herbert Formayer)

Quantile mapping technique improvements:

>~

suitable for temperature, precipitgation and other parameters
bias correction on daily timescale

explicit correction on every single percentile

v

A conserving not only the average, but also the spread of a variabe
Needs:
A daily observations of at least 20 years
Implicit assumption:
A bias produced by the GCM-driven RCM is only depending on the month, location and variable
A bias is not affected by climate change
Skills of this method:
A precipitation is the most critical value for this kind of bias correction
A on single grid points (or stations) all statistical indices are highly improved
A the spatial precipitation distribution is highly improved in a climatological sense
A consideration of very high extremes is not improved by this method
Comments:

Agreed regional climate models: ALADIN, PROMES, RegCM. PROMES is only available so far until 2050. The
partners agree that having 2 models from 2000-2100 and 1 only from 2000-2050 would be sufficient.
Maybe the PROMES data from 2050-2100 will soon be available.
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All physics in RCMs are considered, and adjusted to local observations.
Quantile mapping will be done independently for precipitation and temperature.
Local extreme rainfall events are smoothed out, but this could be enhanced.

EOBS Il dataset is available for free on ENSEMBLES homepage and will be provided until the end of January
(together with the related paper) by BOKUMET via the WP3 database.

10.4.2 Comparison between RCMs and observatioffgesentation Aristita Busuioc)

Investigation of temperature difference between RCM mean and observation mean, for the time period
1961-1990

The difference between the results in mountain areas is very high, up to 30mm underestimation; but the
small test areas are estimated quite good by the models. Summer precipitation in this area is about 300mm
per summer. Thus, the difference (model) is up to 30%.

Comments:
If Climate Models are calibrated: why very high biases ? Several reasons discussed:
- Same parameters over the entire model domain
- Due to complex physical linkage for many fluxes, the range for calibration is small.

- Indriving GCMs, the Mediterranean Sea is poorly represented, but sea surface variables are direct
boundary conditions for RCMs. The Black Sea is not represented at all.

Not only means are important, also inter-annual variability. Models with good representation of the means
might represent variability badly.
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