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SuDPLAN Project: 247708 - SUDPLAN

1. Management summary

The SUDPLAN project develops a planning, decisiopp®rt and training tool to assess how
different environmental conditions and problemglaurban scale will evolve under a changing
climate. Common Servicesffer urban downscaling services for intense rdlinfever flooding
and air quality; accessible on the web through 8wenario Management System. The
downscaling simulation results are improved by ldopaut from the end user, i.e. Common
Services can be described as interactive climaéces.

The following downscaling functionality is implented in Common Services:

* Intense rainfall: urban downscaling — generatiorstodrt-term precipitation data for urban
hydrological climate change impact assessment

e Hydrological conditions: urban downscaling — localibration of hydrological variables
and generation of future runoff scenarios

* Air quality: urban downscaling — generation of lbftgure air quality scenarios taking into
account local emissions, long-range transport énthte change effects.

This report documents the air quality downscaliegriees, with a focus on the description of
end user functionality, as a complement to thewswof itself. Some experiences gained during
the experimentation of air quality downscaling gineen. More IT related documentation can be
found in the appendices of D4.1.2 Concerted Apgroéz and later in its final version V3 to be
submitted M33.

The air quality downscaling in the Common Servisesow (M28) fully operational, allowing
both upload of gridded emissions with temporalatésn and model execution for up to one year
long periods at a time. Future air quality projest have been made for both Stockholm and
Prague, of direct interest for those two pilots axternal stakeholders linked to SULVF and
CENIA.

The preparation of detailed emission inventories thflect local urban planning, for present and
future years, may require large efforts even foll-eeperienced users, as exemplified by the
Stockholm pilot. A possible way to initiate the geation of emission scenarios for future years
Is to use GAINS model emission scenarios for thentg/region of interest.

The air quality downscaling is computationally expi@e and the downscaling procedure has
been modified to reduce calculation times.

Experiences of how the Common Services air quajyplication is operated through the
Scenario Management System user interface willéserbed in D5.3.3 Stockholm pilot report
V3 and D8.3.3 Czech pilot report V3, both due M34.

This is a public document availabletstp://www.sudplan.eu/results

Copyright © SUDPLAN Page 6 of 27
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2. Air Quality: Urban downscaling

The Air Quality (AQ) downscaling is performed bynning the CS CTMmodel over a specific
city, using existing Europe scale model resultddocing and boundary conditions — a procedure
also known as off-line nesting. This will yield adel result for part of the period of the Europe
scale simulations, but with a much higher spaabtution over the specific city (see Figure 1
example). The downscaling requires input of logaission with high spatial resolution, if the
downscaling shall be meaningful.

NO, from European (50x50 km?) model Stockholm zoom (2x2 km?) overlaid

2 2

SMHI TUE 28 SEP 2010 00UTC+000 SMHI TUE 28 SEP 2010 00UTC+000

[ | | [ [ [ \ \ \ [ |

] 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
ug/m3

ug/m3
Figure 1 Example showing how the downscaling improv es the level of detail of the simulated air
pollution

Common Services (CS) provides the climate and enmental information to end user through
the Scenario Management System (SMS), which is dehraontrol, visualisation and integration
workbench for all SUDPLAN components (Figure 2)standardized communication will assure
an easy setup connection to the Common Servicas fal other software which require climate
services of this type.

The technical structure of Common Services is titated in Figure 3. The rainfall and air
quality downscaling, together with the correspogdian-European climate and environmental
information, have been implemented in an existiofjwgare, the Airviro system. Input (forcing
and boundary conditions) and output data is eiplogntwise time series or gridded time series.
The hydrological data is based on pointwise tinteeseand irregular polygon data representing
watersheds, managed through the existing HYPE meyttem. Therefore the back-back end

! Chemistry Transport Model

Copyright © SUDPLAN Page 7 of 27
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solutions are also splitted in two parts. The servlayer does however streamline the
communication to all Common Services, so that eslenser will only have to follow the OGC
standards of four services SOS, SPS, WMS and WiEgler to establish communication.

. . _
Figure2 Overview of SUDPLAN a%tgeind _
components. The communication outside Common Services

between Common Servicesand the SUDPLAN
Scenario M anagement System uses

. . Scenarios
standar dized services (OGC). Scenario Management System —

Orchestration " Rainfall Air Quality

Visualisation Il Downscaling
Scenarios

. Hydrological
Downscaling
City user e

(Stockholm) AR
region)

City user City user Users
(Wuppertal) (Linz) outside
SUDPLAN

"

Service layer SOS - SPS -- WMS -- WFS \ oGe

RF - PanEuropean AQ - PanEuropean HYD - Panrnpean
- downscaling - downscaling - downscaling
5 ot
RF HYD HYD
auto- simulation
calibration

- time series
- IDE
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model systems,
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- o
Time Se@ E ields T gissixzns

- —

AIRVIRO
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resources

. CLOUD
.

.

Figure 3 Technical solution of Common Services, with air quality downscaling components marked.

The air quality downscaling components (markedigufe 3) forms part of the Airviro model
system, which also supports the rainfall downsgalifhis document describes how the
downscaling is performed in SUDPLAN. Technical dggmons concerning the dispersion
model MATCH and other components of the air quabiéyt of Common Services environment
is found in D4.1.2 Common Services concerted ambro&2. A final update D4.1.3 Common

Copyright © SUDPLAN Page 8 of 27
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Services concerted approach V3 is scheduled to M88. D4.1.2/D4.1.3 documents include
appendices documenting the OGC communicationd also an appendix which documents the
technical solution of the back-back end, i.e. hawpss can be used to communicate with the
Common Services to upload emissions, select modehtath and parameters, input data
(emissions, forcing, boundary conditions), procee@xecution and then to access the output.
The description given in the present document fesusiore the user functionality (i.e. the
functionality as developed in AQ model system mdrkered in Figure 3), leaving the specific
IT solutions for the D4.1.2 and D4.1.3 documents.

The full use of the SUDPLAN platform to manage A@naahscaling will be presented by WP5
(Stockholm) and WP8 (CENIA).

2.1. Downscaling procedure

The Air Quality downscaling procedure involves twdferent actions: the upload of local
emissions and the dispersion model execution. Thleaded emissions will be stored in
Common Services, so when completed it is possibl@erform series of dispersion model
executions based on existing emission databases.

2.1.1 Emission upload

The concept of SUDPLAN downscaling is that an eser wontributes with local input data that
improve the quality of the model simulation outplitr air quality this means emission data
from a specific city.

SUDPLAN Common Services allow the user to perforahoanscaling model simulation over
the city region of interest, reaching a spatiabhason of about 1x1 km. For further refinement,
user’'s own local models can be used. An urbanuality downscaling is only meaningful if the
user can provide local emission data with sufficsatial resolution.

The Common Services downscaling requires griddedseoms in the form of annual averages
for six pollutants: NOx, NH3, PM, SO2, VOC and CIhe spatial resolution should preferably
be 1x1 km or finer, so that the model simulatiorl wbt depend on the resolution of the
emission input.

Minimum is to have one emission grid for each & gollutants. If possible it is also desired to
separate emissions at ground level from those apraut of point sources at certain height,
typically 50 m or above. The model will then locttte emission grids at different heights.

There is a default (i.e. built into Common Serv)dase variation where ground level emissions
vary according to a typical traffic pattern and wehground or elevated grid emissions are kept
constant over time. However, the SUDPLAN user mlag aput simple tables that change the
time variation to be specific for the city. Eachh seemission grids are representing a particular
year, e.g. 2010, 2030 or 2050.

% Note that the air quality specific part of the O@6cumentation in D4.1.2 (submitted M24) is not ptete,
however the final D4.1.3 document will be submitk¢83.

Copyright © SUDPLAN Page 9 of 27
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The upload of emission needs only be made oncee she grids and time variation tables are
stored in the Common Services for future use.

The stepwise procedure to upload emissions islisvio (see Figure 4):

I Sudplan Scenario Management System (alpha) | = bl
Navigator Search Tools flucine Bxtras  Window He!p| File Edit History Geo-Search Bookmark Exdras Window Help ‘
a0 x || lKarte # — x |Description | - At [aox|
- P - Y o ) ™o Pk ; 3
O O |9|@m oA 1 OO 2 5t + =< 2 & 2|e > |
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—E e A e
g et me,
ey B = e
e fm-: ;
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f : : = B =Jopography
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Figure 4. SMS wizard for emission upload to CS AQd atabase.
1. The substance is selected (among NOx, NH3, PM, SOZ, and CO).

2. The file with the annual average emission - in tpear per each grid cell — is specified.
The format is according to ESRI ASCII Raster format

ncol s nx

nrows ny

xI'l corner xb

yl I corner yb

cel |l si ze dxy

nodat a_val ue missvalue

val 1ny val ony ... val nxny
val 1,ny-1 val 2ny-1  eee val nx,ny-1

val 11 val 21 ... val 1
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3. The time variation is given as Constant (no vaoigti Traffic (a SUDPLAN default
variation profile taken from a European city) orstam (the end user gives the variation
by uploading a file).

The Custom variation is given as a monthly variaaoad an hourly variation for four
different day-types (Figure 5). Note that numbevem are relative, as they will be
normalized in the database. This means that whatkrext readings from a traffic count
can be put directly into the hourly variation table

The format for the time variation upload is simply ASCII file with format:

#TYPEDAY
freq 11 freq 21 freq 31 freq 41
freq 12 freq 22 freq 32 freq 42

freq 124 freq 224 freq z24 freq 424
#MONTH

freq 1 freq , ...freq 12

BEEEE OO S

1 117 145 224 282 100 100 80 80 55 55 65 75 85 115 120 130

2 65 81 153 218
3 46 58 103 150
4 51 57 75 93

5 117 112 82 73

6 416 362 143 99

7 1197 1049286 181
8 1626 1420488 286
9 1423 1269799 455
10 1240 12501312765
11 1264 143017591224
12 1332 15781958 1568
13 1409 174719391803
14 1475 19621868 1931
15 1570 21371787 2007
16 1821 23661714 2076
17 2369 26081634 2096
18 1978 22701494 1984
19 1454 176112161712
20 976 1191878 1369
21 782 842 667 1040
22 653 634 549 716
23 430 511 445 417
24 228 333 360 221

Figure 5. The time variation tables of the CS emis  sion database

Copyright © SUDPLAN Page 11 of 27
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4. The height of the mission source is specified asadrfour intervals:
- Surface source, defined as between 0 and 40 m
- Elevated point sources between 40-80 m
- Elevated point sources between 80-160 m
- Very high point sources above 160 m

In the dispersion model, all surface sources vélebter as grid (or area) sources. For the
three higher intervals, the model will treat thegkst cell emissions as point sources, the
rest will be introduced as grid/area sources.

5. A specific name is specified for the emission guist introduced.

6. The 1-5 procedure is repeated for all pollutandgrNote that there can be more than one
grid for a particular pollutant and height, e.ggorating from different sources.
Example: One PM10 grid from traffic and anothenirpesidential wood burning.

7. A name is given to the overall emission databa&B(Ho be created in Common
Services database. The name will appear in theflEBDBs available for model
execution, see next section.

Copyright © SUDPLAN Page 12 of 27
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2.1.2 Model execution

The model execution has as a requisite that tlseat least one emission database uploaded to
Common Services database. The procedure to extbeutiownscaling is as follows:

1. The first steps are illustrated in Figure 6: CSeees from SMS the coordinates for the
rectangle defined as downscaling area, togetheh wiime identification of the
coordinate system and map projectiofhe user has to specify which European scale air
quality result - based either on a future climatensirio or on a historical period
(hindcast) - to use as boundary conditions for dlegvnscaling, this from a list of
available European model results (Figure 6, bottigimt).

[Tobieersekca r

Figure 6. SMS user interface for air quality downsc  aling: Selecting city, defining grid resolution,
refine coordinates of bounding box, selecting air q uality/climate scenario as boundary condition.

2. As next step (not shown in Figure 6) the user baspecify the simulation period, which
must be found inside the period covered by the pean scale result used for boundary
conditions. The simulation period is given as fastl last day of the period.

3. A local emission database is specified from adisavailable databases (see emission
upload procedure which should be completed priondolel execution).

® For the European scale WGS84 is default, howeweiiusers may use their standard projections far ¢itg.
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4. The user adds metadata describing the simulatidiaamches the simulation which will
be executed as a batch job. The system will natifgn the results are available.

5. As there likely exists a year-to-year variabilityedto meteorology, the typical procedure
for air quality downscaling will be to make vario(8-5) simulations with the same
emission database but for different meteorologocaiditions. An example: first create
three 1-year simulations representing “present’dd@ms, e.g. 2009-2010-2011 (they
can all use the same emission database, sinceiensisgill not have a strong year-to-
year variation). Then a “future” time window of slar length is chosen, e.g. 2029-2030-
2031, for which the model is executed three tinfé® time windows should be chosen
within the limits of the Pan-European results, wahior the two present scenarios is
1960-2100.

6. Model output are stored at CS server, accessibbeigh SMS (Figure 7). The air quality
downscaling in Common Services will output gridasshcentrations of NO2, NOx, O3,
S0O2 and PM10 with hourly, daily, monthly and annigahporal resolution (seen in the
SMS result list as four different results). The aanresult file will only consist of one
field, the annual average for that particular yébowever, the hourly result file will, for
a year-long simulation, include around 8760 hoaxgrage gridded results

The requirements for visualisation and further lteggrocessing have been defined by the
Stockholm and Czech pilots, see their pilot dabmitplans V3 (D5.1.3 and D8.1.3).
Common Services allow 2D visualisation of the dovahsd concentration fields with
colour settings defined by the user. For specifications a time series graph can be
displayed. Individual grids (i.e. the one displaye@r the map) can be exported to some
standard format (e.g. EXCEL). Also visualised timeries may be exported e.g. in
EXCEL or CSV format.

s oAy Bded

al isation (prototype): Dragging downscaling result
file into map (left) and 2D visualisation of air po  llutant concentration (right).

Copyright © SUDPLAN Page 14 of 27
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2.2.  Use of air quality downscaling results

Figure 8 gives an example of how the air qualitwdscaling can be used to project what will
happen with NO2 levels in Stockholm up to 2030irtgknto account various changes:

* Climate change

» Changed emissions over Europe

* Changed emissions in Stockholm (better vehiclerteldyy, more traffic, new transit
road etc).

More details on this type of application have bpesented in the Stockholm pilot report V2
(D5 2.2) and the Czech pilot report V2 (D8 2. 2)

P, Igidhage, nr 0095: m5_2010_artb10_aver: 100101 02-110101 00, Average NO2 3m

paim3
10

Figure 8. Annual average values for urban background concentrations of nitrogen dioxide: Year 2010
with present local emissions (left) and year 2029 with future emissions and new transit road (right), both
using ECHAM5 A1B climate and RCP4.5 emission scenario for Europe (visualisations taken from Airviro
user interface).

Copyright © SUDPLAN Page 15 of 27
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2.3.  Overview of components and data flows

Figure 9 illustrates the components and data fiomslved in the air quality downscaling
procedure. More details to be found in D4.1.2 CaeceApproach V2 and later in its final
update D4.1.3 Concerted Approach V3.

— SMS [ FROM USER ]

=CS user selections:
- downscaling area
- climate scenario/hindcast
(- time period)

user data:
- emissions
(upload of grids)

)

Emission database
(yearly databases

Boundary and forcing)
3h European scaIeJ

precalculated fields

SCENARIO \3h met. forcing fields in Airviro)
DATABASE | I
Model execution Result fields
(NSC super computer) (1h up to 1-year)
downscaled grids or time series
with selected time resolution (1h up to 1-year)
|
( TO USER |

Figure 9. Components and data flows between SMS and  CS for air quality downscaling.

The AQ downscaling performed and visualised in tlisument has been administrated through
the Airviro web user interface.

2.4. Experiences gained during experimentation

The back-back end functionality of the Common Smwiair quality downscaling has been
extensively used already during the second projeatr by both WP5 (Stockholm) and WPS8
(Czech Republic) partners. This has been possiteugh the use of the Airviro web user
interface, which permits emission uploads, modelcexon and result analysis in a similar way
as the SMS user interface will do this third yethe (Airviro user interface is more general but
too complex for a typical SUDPLAN end user).

The air quality downscaling is the computationaiigst demanding application of the Common
Services and it requires also huge amounts of idptd. Here are some experiences from the
WP5 and WP8 experimentation so far:

Copyright © SUDPLAN Page 16 of 27



SuDPLAN Project: 247708 - SUDPLAN

1. If emission databases of required quality (e.gceaming spatial and temporal variability)
are not available, a rather large preparatory effoneeded in order to be able to perform
useful air quality downscaling simulations. For &imolm a database describing present
conditions was available from project start, b« built up of a future emission database
of interest (for assessment of a planned transd rthrough Stockholm) was time
consuming. This is partly due to the level of detdithe Stockholm database, which
means that the entire road network — also new lio&d - are described as individual
emission line sources. Such details are only ptesédp trained users that have access to
the general Airviro EDB user interface.

The Czech pilot staff, which had to build up datdsaboth for present and future
conditions, used a simpler approach so that theasmhstribution of emission sources
were based on grids with identical spatial distiidou for present and future databases.
The difference was in the emission amplitude féfedent sectors, e.g. road traffic, large
point source (energy, heavy industry) etc. Thequtejd evolution of the those emissions
were taken from a GAINS model scenario, an efficiend well documented way to
create, in a top-down wayfuture emission scenarios. The Czech methodotegythus
use the SUDPLAN emission upload and serves as ampmer for whatever other
European city that wants to explore the CS air igualownscaling functionality.

The importance of well-defined and documented e@omsscenarios is fundamental for
discussing the validity of the air quality downseglresults.

2. The physical calculation times are huge. The fiestson is the search and creation of
emissions to send as input data to the supercomputeilation. We found that the
search of hourly emission grids, performed withia Airviro server at SMHI, takes 1-2
days for a one year simulation (8760 hourly griti§ pollutants). Although SUDPLAN
users should benefit from shorter emission seamhbst (a new server will be tested
during the third year), the current duration is notical as the model execution takes
even more time, see next paragraph.

3. The second reason of long calculation times idriliee CPU needed on the supercomputer
system for the photochemical model simulation (MATGnodel). SUDPLAN is
currently working on 4 nodes, this can be extentbedhore nodes in the future. The
spatial resolution (the total number of cells ir tirid domain) is highly influencing
calculation times. While a 2x2 km grid over the iwIm domain (the one shown in
Fig. 3) takes about one day for a year period,dmpletion of a 1x1 km grid will
increase 4 times (to 4 days). Obviously the end has to consider the need of spatial
resolution and balance it with the need of doindtiple executions (e.g. with different
years and with different climate scenarios as input

The long calculation times has forced the projeca trevised procedure for air quality
downscaling simulations. Instead of running cordumly for the same period as the
climate scenario used as forcing — presently 140sye a revised procedure has been
developed. The simulations are all made for onenchdr year, but grouped three or five
years together in “time windows”. Example: presaataconditions given by 2009-2010-
2011 and future conditions by 2029-2030-2031. Nbét it is important to have various

* Top down means that a global change of emissiomsapplied identically over a given spatial diaitibn, the
latter e.g. created by the distribution of knownti\aties” such as population density and traffadume.
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years in the window, since there may be significgetr-to-year variability in
meteorological conditions. Emissions normally dd fioctuate between one year and
another, so it will be enough with one emissioratdase for each time window.

4. The storage of Pan-European air quality resultsgbly demanding in disk space, since
the 140 year simulations (of which we now have swenarios based on different GCMs)
must have all level data stored over the entir@peiand with a temporal resolution of at
least 6 or better 3 hours. We found out that adl thata can not be stored on the Airviro
server at SMHI, instead they are stored on digbetsupercomputer centre. Only daily
average data for the lowest (ground) level andaftew of all chemical species handled
by the MATCH model, have been transferred to thevifd server and are available for
the PE visualisation of time series.

5. End user reactions on the results so far are pmogisVe can see that actions taken to
reduce pollution emissions will be the most impottactor for future air pollution levels
in European cities. We have seen that the climasage effect on e.g. ozone levels is
typically smaller than the effect of expected rdtucs of precursor emissions. For some
pollutants like NO2, local action in each city wile decisive if compliance with EU
directive will be achieved. This means that futanrequality can evolve very differently
from one city to another or from one country to theo, therefor scenario modelling will
be important for planning purposes in many cities.

During the final project year, the CENIA partnedlwategrate CS air quality results into

the CENIA public information system (GEOPORTAL). Withis integration, there is a

possibility to reach many potential users of futarequality levels. These external users
will not be able to execute the CS downscaling fwmntselves, but they will able to

download scenarios that CENIA has prepared in asva@ENIA has designed three

types of scenarios to be assessed during the gnogéct year (see D8.1.3 Czech pilot
definition plan V3 revised).

Experiences of how the CS air quality applicatisnoperated through the SMS user
interface will be described in D5.3.3 Stockholnopiteport V3 and D8.3.3 Czech pilot
report V3, both due M34.

3. Conclusions

The air quality downscaling in the Common Serviesow (M28) fully operational, allowing
both upload of gridded emissions with temporalatswn and model execution for up to one year
long periods at a time. Future air quality projecs have been made for both Stockholm and
Prague, of direct interest for those two pilots @axternal stakeholders linked to SULVF and
CENIA.

The preparation of detailed emission inventories taflect local urban planning, for present and
future years, may require large efforts even foll-eeperienced users, as exemplified by the
Stockholm pilot. A possible way to initiate the geation of emission scenarios for future years
is to use GAINS model emission scenarios for thentg/region of interest.

The air quality downscaling is computationally expe@e and the downscaling procedure has
been modified to reduce calculation times.
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Experiences of how the CS air quality applicatisroperated through the SMS user interface
will be described in D5.3.3 Stockholm pilot rep®3® and D8.3.3 Czech pilot report V3, both
due M34.

4. References

D4.1.2 Common Services concerted approach V2.pdf
D5.1.2 Stockholm Pilot Definition Plan V2.pdf

D8.1.2 Czech Pilot Definition Plan V2.pdf

D5.2.2 Stockholm Pilot report V2.pdf

D8.2.2 Czech Pilot report V2.pdf

D5.1.3 Stockholm Pilot Definition Plan V3.pdf

D8.1.3 Czech Pilot Definition Plan V3 revised.pdf
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5. Glossary

2D Two-dimensional, typically a field that varigseast-west
and north-south direction. The field may also varime
—this is typical for e.g. air pollution and popudet density.
The former varies from one hour to another whike |titer
maybe varies from one year to another.

3D Three-dimensional, typically a field that varieseast-west
and north-south direction as well as verticallye Tield
may also vary in time.

4D Four-dimensional. Most often 3D field that exfily also
varies in time.

It could also be when a certain 3D parameter €e.g.
particular air pollutant) also varies accordingtmther 3D
parameter (e.g. temperature). It will then be guedio
study the variation of the first 3D parameter dsrection
of space (x,y,z) and the second parameter.

Airviro Air quality management system consisting ddtabases,
dispersion models and utilities to facilitate datdlection,
emission inventories etc, see http://www.Airvirotsree/

Climate scenario Climate scenarios means the resulting climate evolution
over time, as simulated by global (GCMs) and reglion
(RCMs) climate models. Climate scenarios are prisioic
certain emission scenarios that reflect differemn®mic
growth and emission mitigation agreements.

=

Common Services Common Services is the climate downscaling services fg
rainfall, river flooding and air quality, developéedthe

SUDPLAN project and accessed through the SUDPLAN
platform (Scenario Management System)

Common Services server | Common Services models will be executed at a SMHI
server, accessible through OGC communication.

Emission scenario These are of three types, of which the first onteeisind
the climate scenarios used in all SUDPLAN Common
Services. The two remaining emission scenario tgpes
only relevant for air quality downscaling.
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IPCC emission
scenarios

European tracer
gasemissions (air
pollutants)

Local emission
scenarios

IPCC emission scenarios are estimates of future global
greenhouse gas concentrations based on assumations
global development (economic growth, technical ttgwe
ment, mitigation agreements, etc). During the fingi
years of the SUDPLAN projects, the climates scesari
based on SRES (Special Report on Emission Scepario
A1B scenario from the®™assessment have been used. The
SRES emission scenarios do not include emissiotigeof
pollutants of interest for air quality. If availa@dihe climate
scenarios based on th8 &ssessment RCP (Representative
Concentration Pathways) emissions scenarios vgidl be
used within the SUDPLAN project. They include
emissions of air pollutants.

[

European tracer gas emissions (air pollutants) thus may or
may not be included in IPCC emission scenarios. For
creating Pan-European air quality fields under aten
scenarios driven by the SRES A1B emission scenario,
SUDPLAN uses tracer gas emissions from the momentec
RCP emission scenarios. This inconsistency wikdeed
when climate scenarios based on RCP emission segnar
are available.

Local emission scenarios (to the atmosphere) are those of a
particular European city. These will to a largeeext
influence future air quality in the city, but haktle
influence on global climate, nor do they influerate
pollution concentrations in incoming long-range
transported air. SUDPLAN will typically need gridtle
emissions with 1x1 km or finer spatial resolutieni@put
to its urban air quality downscaling model.

Hind cast

A simulation of a historical period. Gftdone to compar
model simulations with data which is available dgrthat
period.

1)

Hot spot

Point (or small area) which is very difet from its
surroundings. In the present context, most oftegh hi
concentrations of air pollutants, or extreme metkgical
conditions.

Copyright © SUDPLAN
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Information product

Raw data, such as the restlisathematical modelling,
and the analysis thereof, will often need to bekpged in
such a way as to be accessible to the varioushstiders
of an analysis. The medium can be one of a widetyar
such as print, photo, video, slides, or web pagks.term
information product refers to such an entity.

Mockup

A model of a design used for demonstratirge
functionality of a system.

—

Model

Amodel is a simplified representation of a system, usua
intended to facilitate analysis of the system tlgtou
manipulation of the model. In the SUDPLAN contehe t
term can be used to refer to mathematical models of
processes or spatial models of geographical entitie

l

PMig

‘PM10’ shall mean particulate matter which passesugh
a size-selective inlet as defined in the referane¢hod for

the sampling and measurement of PM10, EN 1234, avi

50 % efficiency cut-off at 1@m aerodynamic diameter;

PM; 5

‘PM2,5" shall mean particulate matter which pag
through a size-selective inlet as defined in theremce
method for the sampling and measurement of PM2\b
14907, with a 50 % efficiency cut-off at 2,5m
aerodynamic diameter;

Ses

Profile

Within SUDPLAN gorofile is a set of configuration
parameters which are associated with an individual
group, and which are remembered in order to fatdit
repeated use of the system.

Regional downscaling

A climate scenario may be dsmaled to a higher spatial
resolution, typically 25-50 km, by a Regional Cliima
Model (RCM). The regional downscaling in SUDPLAN
will be performed by SMHI's RCM (RCA, see belowlar
will generate climate scenarios at 44 or 22 km|cggm.

Report

Areport is a particular type of information product whict
is usually static and might integrate still imag&stic data
representations, mathematical expressions, andtivarto

communicate an analytical result to others.

—
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Scenario

Ascenario is a set of parameters, variables and other
conditions which represent a hypothetical situateord
which can be analysed through the use of modedsder
to produce hypothetical outcomes.

In SUDPLAN a scenario is an individual model sintiga
outcome to be used in urban planning. The model
simulation may or may not include Common Services
downscaling (with specific input) and may or may no
include a local model simulation (with specific ut@nd
parameters).

Scenario Management
System

Scenario Management System is synonymous with
SUDPLAN platform

Scenario Management
System Framework

The Scenario Management System Framework is the main
Building Block of the Scenario Management System. |
provides the Scenario Management System core
functionalities and integration support for theesth
Building Blocks.

Scenario Management
System Building Block

Scenario Management System Framework is compose
three distincBuilding Blocks: The Scenario Management
System Framework, the Model as a Service BuildilugiB
and the Advanced Visualisation Building Block.

d of

Street canyon

Volume between high buildings inesitiDue to poo
circulation (and high emissions) prone to pooraaiality.
Street canyons have unexpected circulation patténos
dedicated models are needed to study air pollitere.

-

SUDPLAN application

ASUDPLAN application is a decision support system
crafted by using the SUDPLAN platform and integrgti
models, data, sensors, and other services to meet t
requirements of the particular application.

SUDPLAN platform

TheSUDPLAN platformis an ensemble of software
components which support the development of SUDPL
applications.

AN

SUDPLAN system

SUDPLAN system is synonymous with SUDPLAN
application
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Urban downscaling This refers to further downsaabfthe regional climate
scenarios for Europe to the urban scale within SLANP,
This will be possible for

a) rainfall/precipitation where the temporal resolution will
be 30 minutes or less. The spatial resolution vglthat of
a precipitation gauge, i.e. representative foriatgather
than a certain area.

b) hydrological variables (river runoff, soil moisture etc)
where the temporal resolution is daily and theiapat
resolution linked to catchment areas which pregaratint
approximately 35000 and with average size 246 km

c) air quality (PM, NO2/NOx, SO2, O3, CO). The temporal
resolution will be hourly for gridded output fieldsd the
spatial resolution typically 1x1 kilometres.

User The ternuser refers to people who have a more or less
direct involvement with a system. Primary users are
directly and frequently involved, while secondasgrts
may interact with the system only occasionallytwotigh
an intermediary. Tertiary users may not intera¢hwthe
system but have a direct interest in the perforraaric¢he
system.

Web-based Computer applications are said twdiebased if they rely
on or take advantage of data and/or services wdreh
accessible via the World Wide Web using the Interne
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6. Acronyms and Abbreviations

Acronym Description

AlB Emission scenario used for global climate miaglin IPCCs Fourth
Assessment Report (AR4)

Airviro Air quality management system to facilitatata collection, emission
inventories etc, se&tp://www.airviro.smhi.se/

CS Common Services

AVDB Airviro Time Series database (used for storag€ommon Services)

AR4, AR5 Fourth and Fifth Assessment Report of IPCC

AQ Air Quality

C API Application Programming Interface written@n

CMIP5 Coupled Model Intercomparison Project, pHageoordinated model
exercise in support to AR5)

CS Common Services (SUDPLAN functionality)

CT™M Chemistry Transport Model

CTREE FairCom CTREE database (Index database ot@&DB)

DBS Distribution-Based Scaling, a method to biasexi (i.e. remove systematic
errors in) the temperature and precipitation ofRI&M output

Dow SUDPLAN Description of Work

DSS Decision Support Systems

ECHAMS GCM developed at Max Planck Institute fortsterology, DE

ECMWF The European Centre for Medium-Range Wedtbhegcasts (also co-
ordinating FP7-SPACE project MACC)

EDB Airviro Emission database

EEA European Economic Association

E-HYPE HYdrological Predictions for the EnvironméBuropean set-up),
hydrological rainfall-runoff model developed anc&dsy SMHI

EM&S Environmental Modelling and Software

ESA European Space Agency

ESDI European Spatial Data Infrastructure

EU European Union

GCM Global Climate Model or, equivalently, GeneCailculation Model.
Physically based computer model that simulateglibieal climate on a 200-
300 km resolution. Can be used both to reprodusterical climate and
estimate future climate, e.g. in response to chenggreenhouse gas
concentrations.

GHG GreenHouse Gases

GTE Georeferenced Time-series Editor

GIS Geographic Information System

HadCM3 GCM developed at Met Office Hadley Centr&, U
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—

HIRLAM High Resolution Limited Area Model, numericaeather prediction model
developed and used operationally by SMHI

ICT Information and Communication Technologies

ID Identifier

IDF-curve Intensity Duration Frequency-curve, aveufor a table of values) showing
the rainfall intensity associated with a certaimadion (i.e. time period) and
frequency (i.e. probability, generally expressea asturn period).
Calculated from short-term rainfall observationd andely used in design @
urban drainage systems.

IEMSs International Environmental Modelling & Sotive Society

IFIP International Federation for Information Pres&g

IPCC The Intergovernmental Panel on Climate Chathgeleading body for the
assessment of climate change

IPR Intellectual Property Rights

ISAM Indexed Sequential Access Method, a methodnidexing data for fast
retrieval

ISO International Standardization Organisation

ISESS International Symposium on Environmental\8afé Systems

IST Information Society Technology

MATCH Multiple-scale Atmospheric Transport and Chsiny modelling system, a
CTM developed and used by SMHI.

MODSIM International Congress on Modelling and Siation

OASIS Organization for the Advancement of Structured imfation Standards

Open Advanced System for Disaster and Emergencyalyement (FP6
project)

OGC Open Geospatial Consortium

o&M Observation and Measurements

ORCHESTRA Open Architecture and Spatial Data Intiftessure in Europe (FP6 IST-
511678)

0OSGeo Open Source Geospatial Foundation

OSIRIS Open architecture for Smart and Interoperabtworks in Risk managemet
based on In-situ Sensors (FP6 IST-33799)

PMC Project Management Committee

RC Rossby Centre, climate research unit at SMHI

RCA Rossby Centre Atmospheric model, RCM develdpe8MHI and used in
SUDPLAN

RCM Regional Climate Model, commonly used to insgethe spatial resolution @
climate scenarios to 25-50 km in a specific region.

RCP4.5 Radiative Concentration Pathways: A sebaf €mission scenarios to be
used for the AR5 simulations. The scenarios areedaaccording to their
radiative forcing at 2100, e.g. 4.5 Wim

RNB Airviro Field database

SANY Sensors Anywhere (FP6 IST-033654)

SDI Spatial Data Infrastructure

f
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SISE Single Information Space in Europe for theiEemment
SISE Single Information Space in Europe for theiEemment
SMHI Swedish Meteorological and Hydrological Insté

SMS Scenario Management System

SOA Service Oriented Architecture

SOS Sensor Observation Service

SPS Sensor Planning Service

SWE Sensor Web Enablement

SUDPLAN Sustainable Urban Development PLANner fonate change adaptation
SWE Sensor Web Enablement

Thd To be determined

UWEDAT AIT environmental data management and mamgpsystem
WCC World Computer Congress

WCS Web Coverage Service

WFS Web Feature Service

WP Work Package

WPS Web Processing Service

WMS Web Map Service
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