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Introduction

The purpose ofthe UKCIPO8 Data Delivery Package (DDP) User Requirement document is to
descrbe the core requirements that willbe realised by the project. This provides a baseline
requirement and willbe a key resource in designing the system. The document has been

informed by:

e the SID3 proposaldocument
e discussions, and documents, generated within the projectteam
e imput from stakeholders: documents and discussions from Defra, URKCIP, the UKCIP08
Steering Group and the MOHC
e userfeedback, from:
= the UKCIP User Consultation process
= the URCIP08 UserInterface Que stionnaire
= the UKCIPO8 Users’ Panelmeetings
* the feedbackreceived on the test version ofthe UserInterface
e the CEER0606 WeatherGeneratorProject Team

For brevity there is no inclusion of general information about the project. These are

available from the project web site at:

http://projbadc.dac.uk/dcip/wiki/ Ukc ip Ddp

This document presents a list of high-level requirements that are then broken down into
many statements. These are flagged as “essential’, “desirable (high priorty)” or “desirable
(low priority)” requirements. There are also some require ments that are specifically listed as
“out of scope”, the intention being to highlight issues that have been raised by users and
need to be explicitly recorded as not being feasible. All statements are wrtten in plain

English to ensure thatthisdocumentisaccessble to stakeholders and users.
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System Ove rview

The DDP willbe constructed from a collection of componentsasshown in figure 1.

id DDP Components /

DDP
DDP_Server
DDP_Portal
@ ] .
\ 4 (| DDP_Engine
DDP_API

5]

Weather_Generator

Figure 1. Smple view of DDP Components.

Terminology

In thisdocument the termsbelow have the following me anings:
“BADC?” is the British Atmospheric Data Centre.
“MOHC?” is the Met Office Hadley Centre.
“NCL? is Newc astle Unive rsity.
“UEA” is the University of East Anglia.
“DDP” me ans the entire DDP system (i.e. the outerboundary in figure 1).
“DDP Portal” means only the web-based userinterface to the DDP.
“WG” refers to the UKCIPO8 WeatherGenerator.

In the requirementsand desirables sections the termsbelow have the following meanings:
“Must” ndicates an essentialrequirement that mustbe realised.
“Should” indicatesa desirable thatisofhigh priorty if there isscope to include it.
Desirables of lower priority are listed under the Desirables section and not in the
Re quire me nts se c tion.

Those issuesconsidered outofscope are listed in the OutofScope section.
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Requirements

This se c tion o utline s the require ment specification asfollows:

1. High-levelrequirements are listed forthe:

a. DDP
b. DDP Portal
2. Detailed requirements are then listed forthe:
a. DDP
b. DDP Portal
High Ievel Re quire me nts

The high level requirements are splt into those relating to the DDP as a whole and those
relating specifically to the DDP Portal

DDP High Level Requirements

REQT1. The DDP must provide a clear set of methods (ie. an Application
Pogrammable Interfface, or AP) that can be called from extemal clent
applic ations. nitially, the DDP Portal willbe the only c Lient.

REQT2. The DDP must provide a cleardy defined wrapperto the extemally produced
Weather Generator (WG) software. This must allow seamless transition of (3)
MOHC data from the DDP into the WG and (i) output data from the WG back
into the DDP.

REQT 3. The DDP must provide a range of data outputs including probabilistic data,

location-specific time seriesand gridded modeloutput.
REQT-4. The DDP mustbe able to interact with undedying MOHC gridded data.
REQT5. The DDP must provide a set of input/output, selection, extraction and
statistical functions to enable the required interaction with the MOHC

probabilistic datasets.

REQT 6. The DDP must provide a visualisation suite that produces the required plot
typesand iscapable of producing public ation-quality plots.

REQT7. The DDP must provide adequate documentation, emorhandling, logging,

accesscontroland reporting toolsto facilitate improvement and analysis.
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DDP Portal High Level Requirements

REQT 8.

REQT9.

REQT 10.

The DDP Portal must present a userinterface that allows public access to the
DDP func tionality (as defined in the DDP API).

The DDP Portal must provide scientific and tec hnicalinformation to users as to

guide theirusage and interpretation of UKCIPO8 produc ts.

Te DDP Portal must provide adequate documentation, emorhandling,
logging, access control and reporting tools to faciltate improvement and

analysis.

De taile d Re quire me nts

The detailed requirements expand the high level requirements into a set of more specific

sub-requirements. These are categorised as being general to the DDP or Portal-spec ific.

The cument split between general DDP requirements and Portal-specific requirements do

not set down rules for where individual solutions must be implemented. In the finaldesign it

may be that some solutions are implemented in a different part of the system forefficiency

orprac tic ality. Such imple mentation issues should have no impacton the end user.

DDP Detailed Requirements

REQT1.

REQT1.1.

REQT2.

REQT2.1.

REQT 2.2.
REQT2.3.

REQT2.4.
REQT2.5.

The DDP must provide a clearset of methods (ie. an Application Pongrammable
Interface, or AP)) thatcan be called from exte malclient applic ations. Iitially, the
DDP Portalwillbe the only client.

The DDP must provide a cleardy defined APIthat only exposes the func tionality to

be made available to extermalapplic ations.

The DDP must provide a cleardy defined wrapper to the extemally produced
Weather Generator (WG) software. This should allow seamless transition of (i)
MOHC data from the DDP into the WG and (i) output data from the WG back
into the DDP.

The DDP must provide an API to the WG functionality. The definiton and
development of this APl involves collaboration between the two prjects. The
func tionality must include configuration of WG jobs such as the selection of a
random seed and run duration.

The DDP must provide accessto WG output data forselection and download.
The DDP must allow sampling of probabilistic data as input to the WG based on
guidance from MOHC and WG sc ie ntists.

The DDP mustprovide accessto WG outputson a daily time frequency.

The DDP mustprovide accessto WG output on an houdy time frequency.



REQE2.6.

REQTE2.7.

REQT 3.

REQT3.1.

REQT3.2.

REQT3.3.
REQT 3.4.

REQTE3.5.

REQE3.6.

REQT3.7.

REQT4.
REQT4.1.

REQT4.2.

REQT4.3.

REQT4.4.

REQTE5.

REQTE5.1.
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The DDP must provide some capability for the user to select the calculation of
specific Derived Indices from WG output.

The DDP should provide additional functionality for post-processing WG output
based on guidance from the MOHC, WG prjectand userfeedback

The DDP must provide a range of data outputs including probabilistic data,
location-specific time series and gridded modeloutput.
The DDP must provide access to MOHC UKprobabilistic data forthe key periods
defined by the UKCIPO8 Steering Group (ie. 30 yearperiodsin the 21t c e ntury).
The DDP mustprovide accessto the MOHC marne (sub-surface, storm surge and
sea levelrse) produc ts.
The DDP mustprovide accessto the MOHC marine airprobabilistic outputs.
The DDP must provide access to MOHC probabilistic outputs on the following
time frequencies:

* monthly

= seasonal

* annual
The DDP must output raw data products n an ASCI format (CSV [comma-
separated varables] preferred).
The DDP must output raw data products in ESRI Shape file format where
approprate.
The DDP mustoutputraw data productsin NetCDF-CFfile format.

The DDP mustbe able to interact with undedying MOHC gridded data.

The DDP must interface transparently to the software components provided by
the IINKsystem and BADC core func tio nality.

The DDP mustprovide accessto, orlinkto servicesthat, deliverselections from 4D
gridded modeldatasets (such as multi-levelmarne data).

The DDP must be able to manipulate the UKCIP02 (which wil be identified as
UKCIP08) gridded observational dataset to deliverabsolute values in prjections
ofclimate varables.

The DDP must be able to handle the 25 x 25 km rwtated grid used by some
MOHC products.

The DDP must provide specific input/output, selection, extraction and statistical
functions to enable the required interaction with the MOHC probabilstic
datasets.

The DDP mustbe able read and interpret MOHC probabilistic data.



REQTE5.2.

REQT5.3.

REQTE5.4.

REQTE 6.

REQT6.1.

REQTE6.2.

REQT6.3.

REQE 6.4.

REQTE6.5.

REQ'E 6.6.

REQT6.7.
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The DDP must be able to select userspecified subsets from MOHC probabilistic
data, via:

e fitering crtera (e.g.varable, scenario etc.)

e approprate sampling methods
The DDP must be able to calculate PDF distrbutions from the CDF probabilistic
data provided by the MOHC.
The DDP must be able combine the MOHC probabilistic data with the UKC IP02
(to be known as UKCIP08) observationaldata.

The DDP must provide a visualisation suite that produces the required plot types
and iscapable of public ation-quality plo tting.
The DDP must provide graphs and maps of probabilistic data showing climate
change forselected varables fora given time period, location, probability level
and emissions scenario. For example, the change in maximum temperature for
emission scenario A1Bin the period 2050-2080 fora bounding box over Southem
England at the 90% probability level compared to the baseline period (1961-
1990).
The DDP must provide graphs and maps of probabilistic data showing the
absolute values equivalent to those in REQT6.1.
The DDP must provide image metadata along with image outputs that inform
the user of the undedying request. This may be provided as annotations on the
image and/orin a separate text file.
The DDP must provide plotsof:

e Mapsofclmate change orabsolute values

e Probability Density Func tions (1 ormore pergraph)

e Cumulative Distrbution Functions (1 or more pergraph)

e Plume plot showing probability spread of change im 1 varable against

time (showing set probability levels such as 10% 50%, 90%)

e Scatterplotofjoint-probabilitiesof2 varables
The DDP must provide a set of options that allow the userto alter the style and
contentofa given plot. Forexample:

e Selectionofcolourorgreyscale

e Change ofplotformat

e Adjustmentofaxislimits (where approprate)

e Change ofImage size
Public ation-quality versions of all dynamically generated plot types must be
provided by the DDP.

The DDP must provide image productsin the following formats:



REQE6.8.

REQ'E6.9.

REQE6.10.

REQT6.11.

REQTE7.

REQTE7.1.

REQTE7.2.

REQTE7.3.
REQTE7.4.

REQTE17.5.
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e PNG

e Postscrpt

e Adobe PDF
The DDP should provide image productsin the following forma ts:

o JPEG
Plots of probabilistic data for the UKCIP0O8 scenaros should include, where
approprate, anoption ofindic ating what the UKCIP02 scenarios predicted.
deally the DDP plots should use consistent colourramps. Foreach colourramp
the mapping of colourto value should always calbrated the same fora given
variable (e.g.temperature at 25° isalwaysthe same shade oforange).
The DDP must provide a “Print” button oran explanation of how to print from the
Resultspage.

The DDP must provide adequate documentation, emorhandlng, logging,
accesscontroland reporting toolsto facilitate improvement and analysis.

The DDP must provide appropriate documentation to enable installation,
administration and usage.

The DDP must ensure that allemors are handled in a mannerthat is informative to
users.

The DDP mustbe able to log alluserextrac tions.

The DDP must provide the approprate level of access control This will be
defined by the UKCIPO8 Project Management Group.

The DDP must be able to report to users and the system administrator when

extractionjobshave completed orfailed.

DDP Portal Detailed Requirements

REQT 8.

REQT8.1.

The DDP Portal must present a user interface that allows public access to the
DDP func tionality (as defined in the DDP API).

The Portal must include a Request Builder component that allows the user to
build up a DDP request (for dynamic data/images) based on a similarconcept
to that used in the test Userlhterface (see Fgure 2).
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"Ukcipos

o

UKCIPO8 TEST Product Generator: Request Builder

1

Please select the emissions scenario and time selections of interest. Mote that options incompatible with previous selections
will be "greyed out” to indicate the possibilities.

Select an emission scenario...? Select a time slice...? Select an averaging period...?
Feiz 20102039 -] B [eos02079 5] Miowr
2020-2049
I ate 2 2030-2059 Wy
- 2040-2063 [ << | = e
2060-2089 Request summary...
3
¥ aiF1z 2070-2099 " na
LI LI Selected dataset:
= SON Weather Generator
I annual
Selected emission scenario:
: ’ ; [a1F1 |
Select a start date...? Select an end date...? Select an averaging period...7
ad ad Selected time slice:
iy i fyy January =] -] [z050-2079 |
l— l— February
Mar.Ch Selected averaging period:
April
| B May B (o |
June
July E Selected location:
August | |
September
October
Movember Selected data type:
December x| =l [ |

Guidance Info...

Description of A1FT

Selected output type:

Submit query disabled

|~

Done

£

Figure 2. Example of Request Builderscreenshot used in the test Usernterface.

REQT8.2. The Portalmustevaluate the userreque st and retum information inc luding:

the feasibility of granting the re quest,

an indication of response time (since this is very difficult it may be more
use ful to indicate position in the queue orthe degree of progress towards
completion),

the expected volume ofoutputdata,

the consequencesofa setofchoiceson furtherselection options and

potential sources of furthe rinfo rma tio n.

REQT8.3. The Portalmustbe able to resolve any inconsistenciesin a user selection witho ut

displaying an emor page. Users must be informed of any inconsistencies and

provided with the opportunity to re-select a more appropriate option. Where

single and/or multiple selections are available the reasons for these must be

cleady indicated to the user.

REQT-8.4. The Portal must provide the user with the ability to set up a user request starting

from the following selec tions:



REQTES.5.

REQ'E8.6.

REQTES.7.

REQTS.S.

REQES.9.
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e Data source

e Varnable

e Iocation (forsingle land locations only)

e Outputtype (fora limited numberofoptions)
When a userattempts to submit an mcomplete selection the Portal must provide
a method of cleady displaying which fields require completion (such as
displaying in red).
The Portal must be able to acceptpre-loaded requests. A pre-loaded requestis
a partially completed requestthatcan be automatically populated on entry into
the system from anotherweb page (such asthe URCIPOS8 static web pages).
The Portal must provide a simple method of showing tooltips and quick-help to
users such ashoverng overaspectsofthe interface.
The Portal must provide access to imformation about each of the individual
options within a given selection object where approprate (such asthe definitions
ofeach varable listed in a drop-down menu).
The Portal must work seamlessly with the static UKCIPO8 website under
development by UKCIP. This includes a single log-in and registration system

acrossthe two sites.

REQT8.10.Spatial selections must be accessble via clickable map-inteffaces such as in

figure 3.

;f.u:cwos UKCIPO8 TEST Product Generator: Request Builder

Logout Test-Intro  Test-Feedback Test-Examples

Bl | Step 3: Locations

Please select the spatial locations of interest. Mote that the options and domains available vary with the data source
already selected. For gridded selections, you can use the tab below the maps (entitled "Grid Selections") to make your
choices. This allows you to pan and zoom to the location you require.

Step 1! Data 3

Step 2: Time and Step 4: Data 5

Guidance Info...

Currently selected location:

Administrative Regions 7 River Catchments 7

Request Summary...

Selected dataset:
weather Generator

Selected emission scenario:
[A1F1 |

Selected time slice:
[z050-2079 |

selected averaging period:
[oaF |

Selected location:

Selected data type:

™ select all adminstrative regions ™ select all river catchments
Selected output type:

Proceed

Submit query disabled

[ Admiinstrative Regions and River Catohments | |[EES

Figure 3. Example ofclickable map-interface used in the test UserInterface.
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REQTS8.12.

REQT8.13.

REQTS8.14.

REQTES8.15.

REQT8.16.

REQTS8.17.

REQT8.18.

REQT8.19.

REQ'E8.20.

REQT9.

REQT9.1.
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Spatial selections must be available via the categories agreed by the UKCIP08
Users’ Panel (ie. URCIPO8 “Regions”, “River Basins” and 25 x 25 km Grid Boxes) for
climate changes over land, and by MCCIP (Charting Progress Regional
Reporting Areas, to be known as “Marne Regions”) for a selection of climate
vanablesforclimate changesoverthe sea (see REQT3.3).
The Portal must provide a gazetteer service that alows the mapping of
latitude/longitude, Ordnance Survey coordinates, place name, or postcode to
resolve a location.
The Portal must be designed to be fully visible on a display resolution 1024 x 768
pixelsorgreater.
The Portalmustbe functionalon the following Inte me t Bro wse rs:

e Micrmsoft ntemet Explorer6

e Micrmwsoft ntemet Explorer?7

e Mozilla Fire fox

e Mac Safan
The Portalshould be able to provide accessto allselectionsto build a request on
one page. This might not be a feasible due to the complexity of some request
pathways.
The Portal should keep track of what the user has selected. Ideally a “my DDP”
area would be appropriate butotheroptions might be usefulsuch as:

¢ Rememberng the lastrequest

e Checking ifthe userhasany large requests running on the server

e Providing accessto previousoutputs
The Portal should allow wusers to save and retrdeve their “favourte”
selections/operations.
The Portalshould provide fast-trackaccessto certain toolsand productsforusers
who are familiarwith the interface (e.g.a “run WeatherGenerator’ link).
The Portalshould provide the user with point-and-clickaccessto the data values
undedying graphs and maps. This should include re-submitting new parameters
to the visualisation engine forre-renderng.
The Portal must provide links to the Regional Climate Model (Had RM3-PPE) data
held in the Climate Impacts INKPwject archive and the UKCIP0O8 Observational
data provided via the Met Office web site.

The DDP Portal must provide scientific and technical mformation to users as to
guide theirusage and interpretation of UKCIPO8 produc ts.
The Portal must present the user with a set of clear options that enable the

creation, and execution,ofa specific data request.
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REQT9.2.

REQT9.3.

REQT9.4.

REQT9.5.

REQT9.6.

REQT9.7.

REQT9.8.

REQT9.9.

REQT10.

REQT10.1.

REQT10.2.

REQT10.3.

REQT10.4.
REQT10.5.
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The Portal must provide scientific and technical information relating to each
selection thatcanbe made by the user.

The Portal must link, ideally bi-dire c tionally, to case studiesthat show examplesof
how itcanbe used.

The Portalmust provide accessto a UKCIPO8 site map.

The Portalmust provide accessto the UKCIPO8 Glossary.

The Portal must provide accessto a set of Frequently Asked Questions (FAQs) for
UKCIPOS.

The Portal must interfface seamlessly with the other UKCIPO8 documentation
(ncluding the User Guidance and Scientific Repo1ts).

The Portalmustprovide a cleardescription and comparson ofthe different data
types (land/marne, Probabilistic/ WG).

The Portal must allow users to submit an enquiry to the Help Desk via a web form

ore-mailat any time.

The DDP Portal must provide adequate documentation, emor-handling, logging,
accesscontroland reporting toolsto facilitate improvement and analysis.

The DDP Portal must provide appropriate documentation to enable installation,
administration and usage.

The DDP Portal must ensure that all emors are handled in a manner that is
informative to users.

The DDP Portalmustbe able to log alluserextrac tions.

The DDP Portalmustprovide the appropriate levelofaccesscontrol

The DDP Portal must be able to report to users and the system administrator

when extraction jobshave completed orfailed.

Additional Desirables of a lower priority

The following list id e ntifie s furthe r DDP func tionality thatisdesirable but oflow priority.

DES-1 The Portal could allow users to somehow save their specific grid box selec tions,
thereby making them easy to re-use and to locate.
Out of Scope

The following list id e ntifie s furthe r DDP func tionality that is desirable but not feasble within

the cumrent contract.

OUTF1

OUTE2

The Portal willnot provide services forintero gating, sub-se tting and manipula ting
observationaldatasets used within the DDP.

The MOHC Regional Climate Model (Had RM3-PPE) ensemble runs used to inform
the MOHC probabilistic projections will not be available as part of the UKCIP08

12
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site (but wilbe placed underthe LINKsite ).
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