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Glossary

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 varioushstildars
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.

Model

A model 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

|

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.

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.

-

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.

Scenario Management
System

Scenario Management System is synonymous with
SUDPLAN platform

SUDPLAN application

ASUDPLAN application is a decision support system
crafted by using the SUDPLAN platform and integrgti
models, data, sensors, and other services to et 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 systemis synonymous with SUDPLAN
application

Copyright © SUDPLAN

Page 3 of

29



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 secondasgrs
may interact with the system only occasionallytwotigh
an intermediary. Tertiary users may not intera¢hwhe
system but have a direct interest in the perforraari¢he
system.

Web-based Computer applications are said tevdiebased if they rely
on or take advantage of data and/or services wdrieh
accessible via the World Wide Web using the Interne
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Acronyms

CL/DowW The Call and the Description of Work for SBBLAN

CS Combined Sewer

CSO Combined Sewer Overflows

Csv Comma Separated Values

LT The literature

OASIS Organization for the Advancement of Struaurgormation Standards
OGC Open Geospatial Consortium

ORCHESTRA Open Architecture and Spatial Data Infrasure for Risk Managemer
Pl The four pilot applications

PR Other projects

SANY Sensors ANYwhere

SISE Single Information Space in Europe

SULFV Stockholm - Uppsala Air Quality Managements@ésiation

SW General software engineering principles

wW3cC World Wide Web Consortium

—
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1. Management Summary

This document contains the local Rainfall DownstalCS model specific instructions needed to
access the model. General information can be fannN@UDPLAN specific OGC services -

abstract spec], which is a required reading.

This is a living document; the actual version iai&able from Sudplan.EU.

This version reflects the implementation at the eh@011 and concentrates to the usage
of the services using Timeseries-Toolbox, as thighé method used in the project. The OGC-

related part will be completed in 2012.
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2. Component usage
The rainfall downscaling service layer containse service components:

1. The model itself is encapsulated by a SPS interflise SPS is used to control model
execution.

2. The SOS interface is used to provide access to Imesldts and as mechanism to
provide model input time series. Input time sedat is usually some long (>10 years)
rain time series with high temporal resolution (&minutes).

SMS

SPS Model

S0s Model data

Figure 1 - Rainfall Downscaling Model Interfaces
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3. Rainfall Downscaling Model workflow

There are two typical workflows regarding the Ralhbownscaling model.

3.1. Model-run with historical data

The model run with historical data is the typicabdel invocation having as input a historical
rain timeseries for a given geographic location.

SMS Model (503) Model (SPS)

et model description l

getCapahilities()

[
list of available models (SPS capahilities dncument)’

oo S ATATE TOCE S ARES SR :
descrineSensorimodel-id) N
¥
P O mogel description (Sensori ] |
upload model input data l
registerSensor(SensorhL) N
il
ingertOhearvation(rain (O&M)) ‘,
Ld
. "l
[run model l
describeTasking (model-id) N
Ld
e task input description (SPS + SWE comman) J

| Create GUI to enter model parametersﬁ

submit (params) # start model run

wait for model compleation l

getStatus

b
ld
status

download model result(s) l

getOhsevation()

Figure 2 - Rainfall Downscaling based on HistoricaData

The steps in this workflow are as follows:

1. Get the model description
Ask for available models and get the descriptiothefmodel. The description can be
used to inform a user on the model. This step neagkipped if the information is not
needed.

2. Upload model input data
Upload new or choose an existing historical raimetiseries as model input.
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3. Run model
Get the list of needed model parameters with tthatia types and valid value ranges
(tasking description). This step may be skippetefinformation is already known.
There is not necessary to upload a rain time sagesodel input over and over again for
each model run. The returned model parameter ¢éiscrs contain a list of already
available input time series in the form of an entatien. The submit operation starts the
model run, which can continue in the backgrounchef/the SMS is closed. Expect run
times of some hours depending on the length of froeessed (This might be shorter
than the uploaded time series). The SMS can suldestwinotifications on task status. The
last step is getting the information result locatidhe result are exposed through the
SOS interface and organised as offerings.

4. Download model results
Use the information from the model run to locate thsults on the models SOS interface
and download them.

3.2. Model-run with IDF data

This further model invocation type is based on Ii@Eords as opposed to historical timeseries.
The IDF is treated as model run parameter and matypuploaded to the SOS.

SMS Model (SOS) Model (SPS)

et model description l

getCapahilities))

b
list of available models (SPS capabilities ducument)'

b
PR mods! description (SensoriL ] |

run model ]

describeTasking (model-id)

| Create GUI to enter model parametersﬁ

submit (params) # start model run

wait for model compleation l

getStatus N
- status

download model result(s) l

getObsenvation))

Figure 3 - Rainfall Downscaling Based on IDF

Compared to the workflow iRel! Hittar inte referenskalla. the only difference is that the IDF
data is passed in as model run parameter and notingeseries is uploaded to the SOS.
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1. Get the model description
Ask for available models and get the descriptiothefmodel. The description can be
used to inform a user on the model. This step neagkipped if the information is not
needed

2. Run model
Get the list of needed model parameters with tthatia types and valid value ranges
(tasking description). This step may be skippetefinformation is already known. The
submit operation starts the model run, which cantinae in the background even if the
SMS is closed. Expect run times of some hours d#ipgron the length of time
processed. The SMS can subscribe to notificationssk status. The last step is getting
the information result location. The result are@sgd through the SOS interface and
organised as offerings

3. Download model results
Use the information from the model run to locate thsults on the models SOS interface
and download them
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4. Rainfall Downscaling service interfaces

This section describes the OGC service interfacethe Rainfall Downscaling services. It is
assumed that the reader knows about the OGC stldespecially SOS, SPS, O&M and
SensorML, so only Rainfall Downscaling specificamhation is given.

4.1. SOS with Model Data
The SOS service is used to upload model input @mes and download model results. For

uploading input timeseries the SOS implements #eessary operations of the SOS-T (SOS
Transactional Profile).

411 Metadata

The service is located http://sudplan.ait.ac.at:8084/

4.1.2 GetCapabilities

In Fel! Hittar inte referenskalla. the client (integral part of the SMS) upon insiainn invokes
the GetCapabilities operation and retrieves from gbrver the list of the available timeseries
including their meta-information. The SOS servickoivs the SUDPLAN convention of having
exactly one offering by available timeseries. Tisedf available timeseries can be obtained from
the ObservationOfferingList element of the Capé#bsi document.

41.3 GetObservation

The getObservation request does not differ from (@GC SOS implementation spec). It
provides access to all model results. The SOS tchemerates and sends a GetObservation
request to the server. Such a request contaiessfitin the requested data such as SOS offering
name, procedure, featureOfinterest, observed piopswell as temporal and spatial filters.

GetObservation request containg temporal and $/fittess:

<sos: Get Gbservation xm ns: ows="http://wwmv. opengi s. net/ows/1.1"
xm ns: sos="http://ww. opengi s.net/sos/1.0" ... service="S0S" version="1.0.0">
<sos: of f eri ng>EUROPE- C3- A1B3- cover age- 10y</ sos: of feri ng>
<sos:event Ti ne>
<ogc: TM_ Duri ng>
<ogc: PropertyName>urn: ogc: data: ti ne: i so8601</ ogc: PropertyNane>
<gm : Ti nePeri od>
<gnl : begi nPosi ti on>1965- 01- 01T00: 00: 00+0100</ g : begi nPosi ti on>
<gnl : endPosi ti on>2000- 01- 01T21: 00: 00+0100</ g : endPosi ti on>
</ gm : Ti mePeri od>
</ ogc: TM Duri ng>
</ sos: event Ti me>
<sos: procedur e>ur n: ogc: obj ect : EUROPE: O3: A1B3: 10y</ sos: pr ocedur e>
<sos: observedProperty>urn: ogc: def: property: OGC: O3</ sos: obser vedPr operty>
<sos:featureXInterest>
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<ogc: BBOX>
<ogc: PropertyNanme>gm : | ocati on</ ogc: Propert yNane>
<gnl : Envel ope>
<gn : | ower Cor ner >14. 18 48. 24</ gm : | ower Cor ner >
<gm : upper Cor ner >14. 18 48. 24</ gm : upper Cor ner >
</ gm : Envel ope>
</ ogc: BBOX>
</sos: featureCc | nterest>
<sos: responseFor mat >t ext / xml ; subt ype=&quot ; onf 1. 0. 0&quot ; </ sos: r esponseFor mat
>
<sos: resul t Model >om Observati on</sos: resul t Model >
<sos: responselMde>i nl i ne</ sos: responseivbde>
</ sos: Cet Cbservati on>

GetObservation response:

<om ObservationCol | ecti on xm ns: ows="http://ww. opengi s. net/ows/1.1"
xm ns: sos="http://ww. opengi s. net/sos/1.0"...>
<om nenber xlink:type="sinple">
<om Observati on>
<gm : descri pti on>none</ gmi : descri pti on>
<gnl : boundedBy>
<gnl : Envel ope srsName="EPSG 4326" >
<gn : | ower Cor ner >18. 06 59. 32</gm : | ower Cor ner >
<gnl : upper Cor ner >18. 06 59. 32</ g : upper Cor ner >
</ gm : Envel ope>
</ gm : boundedBy>
<om procedure xlink:type="sinple"

xli nk: href ="urn: ogc: obj ect: STHLM t enp: A1B3"/ >
<om observedProperty xlink:type="sinple"
xl'i nk: href ="urn: ogc: def : property: OGC: t emp"/ >

<om f eat ureCf | nt er est >
<sa: Sanmpl i ngPoi nt >
<sa: sampl edFeature xlink: href=""/>
<sa: position>
<gnl : Poi nt srsName="EPSG 4326" >
<gnml : pos srsNanme="EPSG 4326">18. 06 59. 32</gm : pos>
</ gm : Poi nt >
</ sa: position>
</ sa: Sanpl i ngPoi nt >
</om featureXInterest>
<omresul t>
<swe: Dat aArray>
<swe: el ement Count >
<swe: Count >
<swe: val ue>10</ swe: val ue>
</ swe: Count >
</ swe: el emrent Count >
<swe: el enent Type nanme="Root Record" >
<swe: Dat aRecor d>
<swe:field name="Ti nestanmp">
<swe: Ti ne definition="urn:ogc:data:time:iso8601"/>
</swe: field>
<swe: field name="val ue">
<swe: Quantity definition="urn: ogc:def: property: OGC. tenp">
<swe: uom code="ur n: ogc: def : uom OCGC: : K"/ >
</ swe: Quantity>

Copyright © SUDPLAN Page 12 of 29



SubpPLAN Project: 247708 - SUDPLAN

</swe:field>
</ swe: Dat aRecor d>
</ swe: el enent Type>
<swe: encodi ng>
<swe: Text Bl ock bl ockSeparator="@ deci nal Separator="." tokenSepar at or ="
">
</ swe: encodi ng>
<swe: val ues>1961- 01- 01T00: 00: 00+0100 280. 086 @.962-01-01T00: 00: 00+0100
279.513 @963-01-01T00: 00: 00+0100 279. 681 @964-01-01T00: 00: 00+0100 280.5
@L965- 01- 01T0OO: 00: 00+0100 279. 966 @966-01-01T00: 00: 00+0100 279. 726 @967-01-
01T0O0: 00: 00+0100 278.475 @968-01-01T00: 00: 00+0100 279. 025 @969-01-
01T0O0: 00: 00+0100 279.5 @970-01-01T0O: 00: 00+0100 278. 138 @/ swe: val ues>
</ swe: Dat aArray>
</omresult>
</ om Qbservati on>
</ om menber >
</ om Qbservati onCol | ecti on>

4.1.4 GetGeatureOfinterest

The GetFeatureOfinterest request is sometimes gieukeby the client and sent to the server in
order to retrieve the samplingFeature of the timeseFor most situations the sampling feature
is integral part of the Observation response. @yriémentation uses the sa:samplingPoint
feature defined in SA Sampling and defines onetemidil samplingFeature type, namely
ait:samplingGrid. The samplingGrid element contairggnl:RectifiedGrid element that
describes the origin, offset vectors, and dimersswfrthe grid for which values are available. At
the same time it contains a reference to the sahipéure through the sa:sampledFeature
element. The samplingGrid schema is listed as ample of the DescribeFeatureType request
of the next chapter.

Sampling point example:

<sa: Sanmpl i ngPoi nt >
<sa: sanmpl edFeature xlink: href=""/>
<sa: position>
<gnl : Poi nt srsNanme="EPSG 4326" >
<gnl : pos srsNane="EPSG 4326">18. 06 59. 32</gm : pos>
</ gm : Poi nt >
</ sa: position>
</ sa: Sanpl i ngPoi nt >

Sampling grid example

<ait:SanplingGid gm:id="A TSGA D0" >
<gnl : descri pti on>grid</gm : description>
<sa: sanmpl edFeature xlink: href=""/>
<gm : RectifiedGid srsName="EPSG 4326" >
<gm :limts>
<gn : Gri dEnvel ope>
<gm : 1 ow>0 0</gm : | ow>
<gm : hi gh>95 77</gm : hi gh>
</gm : GidEnvel ope>
</fgm:limts>
<gnl : axi sName>x</ gnl : axi sNane>
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<gnl : axi sName>y</ gnl : axi sNane>
<gnml : ori gi n>

<gnl : Poi nt srsNanme="EPSG 4326" >

<gm : pos>-12. 25 32. 75</ gm : pos>

</ gm : Poi nt >
</gm :origin>
<gnl : of f set Vect or srsName="EPSG 4326">0.5 0. 0</gm : of f set Vect or >
<gnl : of f set Vect or srsName="EPSG 4326">0.0 0.5</gn : of f set Vect or >

</gm:RectifiedGid>
</ait:SanmplingGid>

4.1.5 DescribeFeatureType

DescribeFeatureType returns the XML schema fosfgezified GML feature advertised in
GetCapabilities or part of the Observation resitis may be used to obtain a description of the
type of a feature.

The following contains the schema (featureType}ha ait:samplingGrid as returned by the
DescribeFeatureType operation:

<schema xm ns=http://ww. w3. or g/ 2001/ XM_Schena
xm ns: gm =http://ww. opengi s. net/ gmn
xm ns: sa=http://ww. opengi s. net/sanpling/1.0
xm ns:ait="http://ww. ait.ac.at/sanpling"
t ar get Namespace=http://ww. ai t. ac. at/ sanpl i ng el enment For nDef aul t ="qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" version="1.0.0">
<i nport nanmespace="http://ww. opengi s. net/gm"
schemaLocati on="http://schenas. opengi s. net/gm/3.1. 1/ base/ gm . xsd"/>
<i nport namespace="http://ww. opengi s. net/sanpling/1.0"
schemaLocati on="http://schenas. opengi s. net/sanpling/1.0.0/sanmpling. xsd"/>
<conpl exType nane="Sanpl i ngG i dType" >
<conpl exCont ent >
<ext ensi on base="sa: Spati al | yExt ensi veSanpl i ngFeat ur eType" >
<sequence>
<el enent ref="gn :RectifiedGid"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<el enent name="Sanpl i ngGid" type="ait:SanplingGidType"
substituti onG oup="gm :_ Feature"/>
</ schema>

4.1.6 RegisterSensor

The registerSensor operation is used to create foomnew model input dataset and requires a
valid SensorML description.This method returns a reensor id which will be used in the
insertObservation operation.

Example RegisterSensor request:
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<sos: Regi st er Sensor xml ns: ows="htt p://ww. opengi s. net/ows/1.1"
xm ns: sos="http://ww. opengi s. net/sos/ 1. 0"
xm ns: gm ="http://ww. opengi s.net/gm" ...service="S0OS" version="1.0.0">
<sos: Sensor Descri pti on>
<sm : System gnl : i d=" SUDPLAN_A1B3" >
<gnl : descri pti on>Si npl e rai n downscal i ng nodel </ gnl : descri pti on>
<sm :identification xlink:type="sinple">
<sml :ldentifierList>
<sm :identifier nane="U D'>
<sm : Term defi ni ti on="urn: x-ogc: def:identifier:OGC:. uui d">
<snl : val ue>ur n: x- ogc: obj ect : nodel : SUDPLAN: prec: A1B3</snl : val ue>
</sm:Ternp
</sm:identifier>
<sm :identifier>
<sml : Term defi ni ti on="urn: x-ogc: def:identifier: OGC:. short Nange" >
<sm : val ue>SUDPLAN A1B3</sm : val ue>
</sm:Ternp
</sm:identifier>
</sm:ldentifierlList>
</sm:identification>
<snml :inputs xlink:type="sinple">
<sm : | nput Li st >
<sml :i nput name="CObservati onO feringNane" xlink:type="sinple">
<swe: Text />
</sm :input>
<snml :i nput nane="centerTi ne" xl|ink:type="sinple">
<swe: Ti ne/ >
</sm :input>
</sm : I nputList>
</sm :inputs>
<snl : out puts xlink:type="sinmple">
<smi : Qut put Li st >
<snl : out put name="Downscal ed_rai n" xlink:type="sinple">
<swe: Dat aArray>
<swe: el ement Count >
<swe: Count />
</ swe: el enent Count >
<swe: el ement Type name="Si npl eType" xlink:type="sinple">
<swe: Quantity
definition="urn:ogc: def: property: OGC: 1. 0: preci pi tation">
<swe: uom code="nmi' xl|ink:type="sinple"/>
</ swe: Quantity>
</ swe: el ement Type>
</ swe: Dat aArray>
</ sm : out put >
</sm : Qut put Li st >
</ sm : out put s>
</sm : Systenp
</ sos: Sensor Descri pti on>
<sos: bservati onTenpl at e>
<om Observati on>
<om sanpl i ngTi me xlink:type="sinple"/>
<om procedure xlink:type="sinmle"/>
<om observedProperty xlink:type="sinple"/>
<om featureOc|Interest/>
</ om Cbservati on>
</ sos: Cbservati onTenpl at e>
</ sos: Regi st er Sensor >
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Example RegisterSensor response:

<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?>
<sos: Regi st er Sensor Response xm ns: ows="htt p://ww. opengi s. net/ows/1.1"
xm ns: sos="http://ww. opengi s. net/sos/ 1. 0"
xm ns: gm ="http://ww. opengi s. net/gm" ...>
<sos: Assi gnedSensor | d>ur n: ogc: obj ect : 0</ sos: Assi gnedSensor | d>
</ sos: Regi st er Sensor Response>

4.1.7 InsertObservation

The InsertObservation operation is used to uploadehinput data. This is a simple timeseries
of float values, encoded according to the O&M staddThe InsertObservation makes use of the
SamplingPoint and SamplingGrid elements as destriipe section 4.1.4 to describe the
observation data.

Example InsertObservation request:

<sos: |l nsert Cbservation xm ns: ows="http://ww. opengi s. net/ows/1.1"
xm ns: sos="http://ww. opengi s. net/sos/ 1. 0"
xm ns: gm ="http://ww. opengis.net/gm" ... service="S0S" version="1.0.0">
<sos: Assi gnedSensor | d>ur n: ogc: obj ect : 0</ sos: Assi gnedSensor | d>
<om Observati on>
<gm : descri ption>Data from urn:ogc: obj ect: 0</ gnl: descripti on>
<om sanpl i ngTi me xlink:type="sinple">
<gm : Ti nePeri od>
<gnl : begi nPosi ti on>2011-11-25T01: 15: 56+0100</ gnl : begi nPosi ti on>
<gn : endPosi ti on>2011-11-25T01: 15: 56+0100</ g : endPosi ti on>
</ gm : Ti mePeri od>
</ om sanpl i ngTi ne>
<omresultTine xlink:type="sinmple">
<gm : Ti nePeri od>
<gnl : begi nPosi ti on>2011-11-25T01: 15: 56+0100</ gnl : begi nPosi ti on>
<gnl : endPosi ti on>2011-11-25T01: 15: 56+0100</ g : endPosi ti on>
</ gm : Ti mePeri od>
</omresultTi me>
<om procedure xlink:type="sinple" xlink:href="urn:ogc: object:0"/>
<om observedProperty xlink:type="sinple"
xl'i nk: href ="urn: ogc: def : property: OGC: prec"/ >
<om f eat ureCf | nt er est >
<ait:SanplingGid gm:id="Al TSG D0" >
<gnml : descri pti on>grid</gm : descripti on>
<sa: sanmpl edFeature xlink: href=""/>
<gm : RectifiedGid srsName="EPSG 4326" >
<gm:limts>
<gnl : Gri dEnvel ope>
<gm : 1 ow>0 0</gm : | ow>
<gm : hi gh>1 1</gmi : hi gh>
</gm : GidEnvel ope>
</fgm:limts>
<gnl : axi sName>x</ gnl : axi sNane>
<gnl : axi sName>y</ gnl : axi sNane>
<gnm :origin>
<gnl : Poi nt srsNanme="EPSG 4326" >
<gm : pos>14. 18 48. 24</gnm : pos>
</ gm : Poi nt >
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</gm :origin>
<gm : of f set Vect or srsNane="EPSG 4326" >0. 20000000000000107
0. 0</ gm : of f set Vect or >
<gnl : of f set Vect or srsName="EPSG 4326">0.0
0. 10000000000000142</ gm : of f set Vect or >
</gm:RectifiedGid>
</ait:SamplingGid>
</om featureXInterest>
<omresult>
<swe: Dat aArray>
<swe: el ement Count >
<swe: Count >
<swe: val ue>1</ swe: val ue>
</ swe: Count >
</ swe: el emrent Count >
<swe: el enent Type nanme="Root Record" >
<swe: Dat aRecor d>
<swe:field name="Ti nestanmp">
<swe: Ti ne definition="urn:ogc:data:time:iso8601"/>
</swe: field>
<swe: field name="val ue">
<swe: Quantity definition="urn:ogc: def: property: OGC: prec">
<swe: uom code="ur n: ogc: def : uom OCGC: : nmi'/ >
</ swe: Quantity>
</swe:field>
</ swe: Dat aRecor d>
</ swe: el ement Type>
<swe: encodi ng>
<swe: Text Bl ock bl ockSeparator="@ deci nal Separator="." tokenSepar at or ="
n/ >
</ swe: encodi ng>
<swe: val ues>2011-11-25T01: 15: 56+0100 1.0 @/ swe: val ues>
</ swe: Dat aArray>
</omresult>
</ om Cbservati on>
</ sos: I nsert Observati on>

Example InsertObservation response:

<sos: | nsert Cbservati onResponse xm ns: ows="http://ww. opengi s. net/ows/1.1"
xm ns: sos="http://ww. opengi s. net/sos/ 1. 0"
xm ns: gm ="http://ww. opengi s. net/gm " .

<sos: Assi gnedOnser vat i onl d>assi gned_obj _i d</ sos: Assi gnedObser vati onl d>
</ sos: I nsert Gbservati onResponse>

4.2.  SPS controlling the model

The SPS service is used to control model runs lbbac&ground system. This service provides a
standard OGC SPS interface.

Copyright © SUDPLAN Page 17 of 29



SubDPLAN Project: 247708 - SUDPLAN

42.1 Metadata

The service is located http://sudplan.ait.ac.at:8085/

4.2.2 Timeseries APl usage

See [SPEC-A] for a description of the Timeseriesibox usage in the SUDPLAN context. The
following text contains only the rainfall downsceaji specific information. There are two
flavours of rainfall downscaling:

1. Downscaling based on a historical rain timeseries.
A historical rainfall timeseries needs to be upkth advance to the SOS and will be
used as input for downscaling according to seldéethabure climate scenario conditions.
There is no need to upload one timeseries moredhe@. The result of the downscaling
is a timeseries with the same length as the inpuggeries. But the client can request to
download parts of the result only. This resultasid/for one specific geographic point,
but this information is implicitly contained in tmeetadata of the timeseries.

2. Downscaling based on an IDF table specific for position.
The provided IDF data is downscaled for a seleetéiilire climate scenario. The IDF
data is small and can be passed as model paraméter SPS at every run. Since there is
no implicit metadata some additional informatiors babe provided explicitly as
parameters for the model run. The result of thismxaling is an IDF curve of the same
size as the input curve.

42.3 DataHandler instantiation

In the rainfall downscaling there are two service®lved:

1. A SOS-T to upload timeseries and to download regiliitmeseries and IDF tables)
The service endpoint tatp://sudplan.ait.ac.at:8084/

2. A SPS for model control. The service endpoinbig://sudplan.ait.ac.at:8085/

Both services are used for both flavours of ralrdaivnscaling, timeseries as well as IDF based.

4.2.4 Historical rain timeseries based downscaling

4.2.4.1 Input timeseries upload

As described in 4.2 this type of downscaling isdaasn priori uploaded historical rainfall data,
exposed by an SOS service. For the upload no fdteeeded, a unique sensor (procedure) id
will be generated by the SOS service. After creatiba new DataPoint usirgeateDatapoint()
usegetFilter().getProperty(TimeSeries. PROCEDURE) to retrieve this unige id. Clearly it is not
necessary to upload the same a timeseries muliipés. In the model run all already uploaded
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timeseries will be available to be used as modaitinThe offering name is also generated by the
server upon writing the timeseries data. It is adygractice to generate offering names
according to a given schema.

Creating datapoint:

Properties dpFilter = new Properties();

Map<Stri ng, Obj ect > dpProps = new HashMap<String, Object>();

dpProps. put (Ti meSeri es. SENSORM_, readResource("sm Sensor.xm "));

Dat apoi nt dp = client.createDatapoint(dpFilter, dpProps, Access.RREAD);

Retrieving and listing assigned procedure id:

String proc = dp.getFilter().getProperty(Ti neSeri es. PROCEDURE) ;
System out. println("AssignedSensorld " + TineSeries. PROCEDURE + " " + proc);

Setting up timeseries:

HashMap<String, Object> tsProps = new HashMap<String, Object>();
t sProps. put (PropertyNanes. DESCRI PTION, "Data from" + proc);
t sProps. put (Ti neSeri es. VALUE_KEYS, new String[]{PropertyNanes. VALUE}) ;
t sProps. put (Ti neSeri es. VALUE_JAVA CLASS NAMES,
new String[]{Float.class.getNane()});
t sProps. put (Ti neSeri es. VALUE_TYPES,
new String[]{Ti neSeries. VALUE TYPE_NUMBER}) ;
t sProps. put (Ti neSeri es. VALUE_OBSERVED PROPERTY_URNS,
new String[]{ "urn:ogc: def:property: OGC. prec"});
t sProps. put (Ti neSeries. VALUE UNI TS, new String[]{"urn:ogc: def:uom OGC. mi'});
t sProps. put (Ti neSeri es. GEOVETRY, new Envel ope(29.02057234081306,
29. 02057234081306, 46.945455467553245, 46.945455467553245 ));
t sProps. put (PropertyNanes. SPATI AL_RESOLUTI ON, new Integer[]{1, 1});
t sProps. put (PropertyNanes. TEMPORAL_RESOLUTI ON, "NONE");
t sProps. put ( PropertyNanes. COORDI NATE_SYSTEM " EPSG 4326");
Ti meSeries ts = new LargeTi neseriesl npl (tsProps);
TimeStamp t = new Ti meStanp();
long mllis =t.asMlis();
for(int i =0; i<100; i++) {
ts.setValue(new TimeStanp(mllis += 1000), PropertyNanes. VALUE,
new Float (i));

Uploading the timeseries:

dp. put Ti meSeri es(ts);

4.2.4.2 Input timeseries properties

As seen in the example above the following propsrtare required upon invocation of a
putTimeseries request. These properties are transported to@&s®rvice as various elements of
the sos:InsertObservation request.
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Name Type Description
VALUE_KEYS String Name of the value component. In some cases
Array the value name is simply “value”.
UNITS String Units of Measurements corresponding to the
Array VALUE_KEYS. They have to have the same
length and order.
Example: “mm?”.
OBSERVED_PROPERTY_URNSString URN of the property corresponding to the
Array VALUE_KEYS. They have to have the same
length and order.
Example:
“urn:ogc:def:property:OGC:1.0:precipitatior
DESCRIPTION String Some text describing this tireges
COORDINATE_SYSTEM String Describes the referencgtey of the
geometry. Example: "EPSG:3423"
GEOMETRY Envelope Envelope(14.18, 14.38, 48.24348.
SPATIAL_RESOLUTION Integer Describes data fields.
Array
Example: one value “[1]", array with 5 valug
“[5]”, two dimensional array “[72, 55]".
TEMPORAL_RESOLUTION String Specifies the temporal resolution (time

between two measurements.). If the time
differs the minimum time would be a good
choice. The format is a number followed by
single letter. The letter indicates time unit g
can be one of the following:

S Seconds
m Minute

h Hour

d Day

M Month

Y Year

“None” if unknown.

ind
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4.2.4.3 Model execution

In order to start a new model run a new datapasttb be created. The datapoint is the
equivalent to a model run. This can be accomplighyedroviding a filter containing the
TimeSeries.PROCEDURE value “Rain_Timeseries_Dowlitgga

Properties filter = new Properties();
filter.put(Ti meSeries. PROCEDURE, "Rain_Ti meseries_Downscaling");
Dat apoint dp = client.createDatapoint(filter, null, Access.READ);

In order to start a new model run (task) the tagkdascription must be retrieved. This can be
accomplished by listing the description properbéshe newly created datapoint: The datapoint
properties contains a property called TimeSerieSORIPTION_KEYS of type String[]. This
string array contains the keys of the model paranascription properties.

String [] desc_keys =
(String[])dp.getProperties().get(TinmeSeries. DESCRI PTI ON_KEYS) ;
for(String desc_key : desc_keys) {

System out. printl n(dp. getProperties().get(desc_key));
}

The property values corresponding to the DESCRIRTIREYS are of type String and contain
the String representation of a SWE Common encodstbhparameter description (XML
fragment). Additionally the property JAXB_DESCRIRIN_KEYS contains the keys pointing
to the same parameter descriptions only as typeBEement.

Parameter description example:

Key:

desc: clinmate_scenari o:

Value:

<?xm version="1.0" encodi ng="UTF-8" standal one="yes" ?>
<ns6: | nput Descri ptor paraneter|l D="clinmate_scenari 0" use="required"
updat eabl e="fal se" xm ns:snillang="http://ww. w3. org/ 2001/ SM L20/ Language"
xm ns:sm [ ="http://ww.w3. org/ 2001/ SM L20/"
xm ns: ows="http://ww. opengi s. net/ ows"
xm ns:sm ="http://ww. opengi s. net/sensor M./ 1.0.1"
xm ns: xl i nk="http://ww.w3. org/ 1999/ xl i nk" xm ns:ic2="urn:us:gov:ic:ismv2"
xm ns: gm ="http://ww. opengi s. net/gnm "
xm ns: ns5="http://ww. opengi s. net/swe/1.0. 1"
xm ns: ns6="http://ww. opengi s. net/sps/ 1. 0"
xm ns: swe="http://ww. opengi s. net/swe/ 1. 0">
<ns6: definition>
<ns6: conmonDat a>
<swe: Cat egory>
<swe: constraint xlink:type="sinple">
<swe: Al | onedTokens>
<swe: val uelLi st >
</ swe: val uelLi st >
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</ swe: Al | onedTokens>
</ swe: constrai nt >
</ swe: Cat egor y>
</ ns6: commmonDat a>
</ ns6:definition>
</ ns6: | nput Descri pt or >

Project: 247708 - SUDPLAN

In order to start the model a timeseries contaitimegparameters according to the parameter
descriptions has to be written (putTimeseries)nanrtewly created Datapoint. Additionally the
timeseries value PropertyNames.TaskAction hastttoderopertyNames.TaskActionStart. Upon
starting a new model run the SPS service geneaategjue taskld that is used throughout the
interaction with the model. It can be retrieveddster property PropertyNames. TASK_ID.

TimeSeries ts new Lar geTi meseri esl npl (dp. get Properties());
Ti meSt anp now = new Ti neSt anp() ;

ts. set Val ue(now, CLI MATE_SCENARI O,

ts. set Val ue(now, SOURCE RAI N,

ts. set Val ue(now, CENTER TI ME,

ts. set Val ue(now, PropertyNanes. TaskActi on,

par anCl i mat eScenari o) ;

par anSour ceRai n) ;

par amCent er Ti ne) ;

PropertyNanes. TaskActionStart);

Writing the timeseries on the Datapoint:

| dp. put Ti meSeri es(ts); |

Retrieving the status of the model run can be aptished by retrieving a timeseries from the
datapoint. In the following example all data avialdais retrieved.

Ti mel nterval ti new Ti mel nt erval (Ti mel nt erval . Openness. OPEN,
Ti meSt anp. NEGATI VE_I NFI NI TY, Ti meSt anp. POSI TI VE_I NFI NI TY,

Ti mel nt erval . Openness. OPEN) ;

Ti meSeri es statusTs = dp.get Ti neSeries(ti);

4.2.4.4  Model parameters:

Name Description Notes

<swe:AllowedToke
ns> valueList base(
on available climate
scenarios provided
by the backend

climate_scenarig <ns6: defi ni ti on>
<ns6: commonDat a>
<swe: Cat egory>
<swe: constraint xlink:type="sinple">
<swe: Al | ownedTokens>
<swe: val ueli st >
</ swe: val uelLi st >
</ swe: Al | ownedTokens>
</ swe: constrai nt >

=

23

</ swe: Cat egory>
</ ns6: conmonDat a>
</ ns6:definition>

In the moment the
following climate
scenarios are
available:

* echambalb3
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 hadleyalb
source_rain <ns6: definition> <swe:AllowedToke
<ns6: C‘éa”lm”Dat a> ns> valueList baseq
<swe: egory> :
<swe: constraint xlink:type="sinple"> on ava”ab.le
<swe: Al | owedTokens> uploaded input
<swe: val ueli st > timeseries
</ swe: val uelLi st >
</ swe: Al | ownedTokens>
</ swe: constrai nt > : ;
</ swe: Cat egory> .Thls yearés h
</ ns6: comrmonDat a> Interpreted as the
</ ns6: definition> center of a future
period of the same
length as the input
timeseries.
center_time <ns6: definition>
<ns6: conmonDat a>
<swe: Ti ne>
<swe: constraint xlink:type="sinple">
<swe: Al | owedTi nes>
<swe: i nterval >2050-01-01T00: 00: 00 2080-
01-01TO0O: 00: 00</ swe:i nterval >
</ swe: Al | owedTi nes>
</ swe: constrai nt >
</ swe: Ti ne>
</ ns6: conrmonDat a>
</ ns6:definition>
</ ns6: | nput Descri pt or >

4245 Model timeseries properties

The following properties will be available:

Name Type, Value Comment

TimeSeries.VALUE_KEYS String[] ValueKeys of timeseries

{“climate_scenario”, data
“source_rain”,

“center_time”

“status”, “errors”,

“results”}

TimeSeries.DESCRIPTION_KEYSString][] PropertyNames of
descriptions of data with
matching valueKey

“desc:climate_scenario” XML-Schema Climate scentiase
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“desc:source_rain” XML-Schema Reference to uploaded
timeseries

“desc:centertime” XML-Schema Timestamp in the médot
the downscaled result.

The data is organized as follows:

valueKey Type, Values Description
action String, only “start” is relevant Commandtiie
model task
state String: “not yet started”, “in operation”jfished” | Actual model state
errors String(] Error messages from
the model
results String(] Describes where to
Format: get the results from.
ts:result_service_url=<Service-Endpoint>;
ts:result_service_type=SOS;
ts:offering=<Offering>;

4.2.4.6 Result retrieval

The following properties are available on downlahdan timeseries:

TinmeSeries ts = dp.getTi meSeries(ti);
TimeStanmp last = ts.getTimeStanps().last();
String status = (String)ts.getValue(last, PropertyNanmes. TaskStatus);
if(status!=null) {
i f(TaskOperati onSt at us. Fi ni shed. equal s( TaskOper ati onSt at us. get St at us(st at us))
) |
String[] results= (String[])ts.getValue(last, PropertyNanmes. TaskResults);
for(String result : results) {
Properties prop = string2Properties(String s);
String url = prop.getProperty(PropertyNanmes. RESULT _SERVI CE URL);
String type = prop. getProperty(PropertyNanes. RESULT_SERVI CE_TYPE) ;
String offering = props. getProperty(Ti neSeries. OFFERI NG) ;

Based on the url, type and offering one can conteettte SOS pointed to by the url and retrieve
the timeseries corresponding to the offering pamtoy the value of offering. This can be
accomplished es described in the [SPEC-A].
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4.2.4.7

Result time series properties

Following timeseries properties are available owmloaded model run results.

Name

Type, Value

Comment, Example

TimeSeries.VALUE_KEYS

String[], {TimeSeries.VALUE}

ValueKey of the rain
values

TimeSeries.VALUE_UNITS

String[], {*mm™}

Units matahg the
valueKeys

TimeSeries.
VALUE_OBSERVED PROPERTY

_URNS

String(],
" {*urn:ogc:def:property:0GC:1.0
precipitation”}

URN of observed
. property matching
valueKeys

TimeSeries.VALUE_TYPES

String[], {TimeSeries.
VALUE_TYPE_NUMBERY}

Values are Numbers.

Not set in the
moment. See
VALUE_CLASSES

D

TimeSeries. String[], {java.lang.Float} Java-Type of values
VALUE_JAVA CLASS NAMES
PropertyNames. Float[], {1} Values are scalar
SPATIAL_RESOLUTION values
PropertyNames. Sting Time between values
TEMPORAL_RESOLUTION (if known)
TimeSeries. DESCRIPTION_KEY$  String]] PropertyNaroés
properties holding
descriptions matching
valueKeys.
Not set.
PropertyNames. DESCRIPTION String Human readable

description of the
timeseries.

PropertyNames.
COORDINATE_SYSTEM

String, “EPSG:3423”

Coordinate system for

GEOMETRY

Timeseries. GEOMETRY

Envelope, [14.17 : 48.18, 14.]
48.18]

‘Bounding box.

TimeSeries. TimeStamp TimeStamp of first
AVAILABLE_DATA_ MIN available value
TimeSeries. TimeStamp TimeStamp of last

AVAILABLE_DATA_MAX

available value

Copyright © SUDPLAN

Page 25 of 29



SuDPLAN

Project: 247708 - SUDPLAN

The data are organized as follows:

valueKey

Type

Description

Timeseries.VALUE_KEY

One float value

mm rain (mnr pe

measurement interval length).

4.2.4.8

Not currently available.

4.2.5

Timeseries statistics data download

IDF based rainfall downscaling

This type of model run is very similar to the oraséd on historical rainfall timeseries. It differs
only in the input parameters and that it does elgton historical rainfall data. Such a model run
can be started as described in section 4.2.4.3vibutparameters as described in the following.
Similarly the results can be retrieved as describesction 4.2.4.6 and the result timeseries will

be stored on a SOS and can be retrieved as in4.2.4

4.25.1 Model parameters

Parameter Name

Parameter Description

Notes

climate_scenario

<ns6: definition>
<ns6: commonDat a>
<swe: Cat egory>
<swe: constrai nt
xlink:type="sinple">
<swe: Al | onedTokens>
<swe: val uelLi st >
</ swe: val uelLi st >
</ swe: Al | onedTokens>
</ swe: constrai nt >
</ swe: Cat egor y>
</ ns6: commmonDat a>
</ ns6:definition>

The climate scenario for which the
model shall be run.
<swe:AllowedTokens> valueList
based on available climate scenarig
provided by the backend

In the moment the following climate)
scenarios are available:

« echamb5alb3
» hadleyalb

S

historical_year

<swe: Ti ne>
</ swe: Ti ne>

<sps:definition>
<sps: commonDat a>

</ sps: cormmonDat a>
</sps:definition>

Historical year for which the
provided IDF curve is valid

This is assumed as the center of a }
year period.

future_year

<swe: Ti me>

<sps:definition>
<sps: conmonDat a>

<swe: constrai nt >
<swe: Al | onedTi nes>
<swe: i nt erval >2050- 01-
01TOO: 00: 00 2080-01-
01TO0O: 00: 00</ swe: i nterval >

Future year for which the
downscaling shall be executed.
<swe:AllowedTimes> interval basec
on model restrictions.

]
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</ swe: Al | owedTi nes>
</ swe: constrai nt >
</ swe: Ti ne>
</ sps: cormonDat a>
</sps:definition>

This year is interpreted as the cente
of a future 30 year period.

1

coordinate_systemn

<sps:definition>
<sps: commonDat a>
<swe: Text >
</ swe: Text >
</ sps: cormonDat a>
</sps:definition>

Name of the coordinate system of t
coordinate for which the downscalin
should be performed. E.g:
"EPSG:4326"

g

coordinate_x

<sps:definition>
<sps: conmonDat a>
<swe: Quantity>
</ swe: Quantity>
</ sps: commonDat a>
</sps:definition>

The X coordinate of the point for
which downscaling shall be
performed.

coordinate_y

<sps:definition>
<sps: commonDat a>
<swe: Quantity>
</ swe: Quantity>
</ sps: commonDat a>
</ sps:definition>

The Y coordinate of the point for
which downscaling shall be
performed.

F

idf_data <sps:definition> The textual representation of the ID
<sps: commonDat a> curve that shall be used as input for
<swe: Text > . .
</ sue: the rainfall downscaling. The
swe: Text > L .
</ sps: conmonDat a> encoding is in the form:
</sps: definition> Duration column of the IDF table
(values are given in minutes, Range
[30..7], separated by “:")
Frequency column of the IDF table
(values are given in years)
Intensity column of the IDF table.
Values are given in mm/h.
e.g: 30:30:60:60 10:100: 10: 100
122:165:81: 114
4.25.2 Model results

The result from the IDF downscaling is again an @Ble. This table can be downloaded from
the SOS service. The exact location is describetierresults — value. This corresponds to the
values returned from the DescribeResultAccess tiparaf the SOS service.

Beside the usual meta information like coordingstesm and geometry the following meta
information is returned from the SOS:
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Name Type, Value Comment
TimeSeries.VALUE_KEYS String[] ValueKeys of timeseries
{“Duration”, data
“ReturnPeriod”,
“Intensity”}
TimeSeries.DESCRIPTION String Human-Readable text

The data is organized as follows:

valueKey Type, Values

Description

Duraton Float[]

Duration-column of
the result IDF table,
values in minutes

ReturnPeriod Float[]

Return-period column
of the result IDF
table, values in years

Intensity Float[]

Intensity column of
the result IDF table,
values in mm/h
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5. References

[SPEC-A] SUDPLAN specific OGC services - abstraecs
Will be available from SUDPLAN.EU.
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