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1 Pur pose of the Document

1.1 Aim of the Plain English document

This document has been written to introduce you to the Environment Agency’s data standard for the
exchange of Environmenta Time-Series Data. This data Sandard has been agreed after consultation with a
number of interested parties and is designed to exchange data between a number of key data gathering,
moddling and archiving sysems.

The am of this document is to give you a “Plan English” description of the data sandard. This should
enable you to exchange data with the Agency or other parties who use the format. As you read through
this you will be talked through the options that are available so that you can create your own files or read
other peoplée sfiles.

1.2  TheEATimeSeriesDataExchangeFormat Schema

The data stlandard has been described using an XML Schema'. XML stands for eXtensble Mark-up
Language and is a file format designed to exchange any form of text-based data The format is an
internationa standard, defined by the World Wide Web Consortium. It is system independent so it will
work on UNIX, PC, Mac, etc. It is adso endorsed by the UK government, as defined in the e-GIF
recommendations: http://www.govtak.gov.uk/documentse-GIF v5 partl 2003-04-
25 Word no%20cover.pdf.

The XML Schema provides a definition of the acceptable format for exchanging environmenta time-series
data with the Environment Agency by declaring the acceptable structure options and vaidation rules that
will apply to avalid exchange file. Verson control information is written into the comments &t the Sart of
the Schema.

All files used to exchange data according to the standard are written as XML documents. These must be
formatted so that they comply with the restrictions imposed by the Schema. Various programs can be used
to read and write the data documents that will automaticaly vaidate thesefiles (e.g. “MSXML40.dII").

For this data gandard the Schemafileis cdled “ EATimeSeriesDataExchangeFormat.xsd” .

! For atechnical description of XML and XML Schemas go to the following sources: www.w3.0org/XML,
www.w3.org/TR/xml Schema-0, www.w3.org/ TR/xmlSchema-1 and www.w3.org/ TR/xml Schema-2. There are also
numerous books available on the subject that you will find alittle friendlier to the reader.

? e-Gif isthe United Kindom Governments el ectronic-Government Interoperability Framework for the exchange of
information between government systems and the interactions between UK Government and citizens, Businesses
(worldwide), Government organisations and other Governemnts (UK, EC, UK/US, etc.).
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1.3  Content of the plain English document

The document covers the following:

The purpose of the Schema

The types of data that are to be exchanged
The dructure of the Schema

The dataitemsthat are to be exchanged
The vaidation rules that are to be applied
The resulting format of the exchange data

Where gppropriate the rationa e behind any decisonsin devisng the exchange format is explained.
The vdidation rules that gpply to items defined by the Schema are presented in Appendix A.

Examples of the XML files that comply with the EATimeSeriesDataExchangeFormat.xsd are attached in
Appendix B.

The  Environment Agency TimeSeries Daa Exchange Forma XML Schema
(EATimeSeriesDataExchangeFormat.xsd) islisted in Appendix C.

14  Compliance with e-GIF recommendations

Some departure has been made from the e-GIF recommendations with the use of attributes, rather than
endosng dl daain tags’. This was necessary to dlow for efficient file 9zes. e-GIF dso recommends that
dates and times are broken down into their congtituent year, month, date, hour, minute and second but this
would be impracticd with the large volumes of datathat will be transferred using thesefiles.

¥ See section 4.2 for further information on tags and attributes.
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2 Purpose of the Schema

The Environment Agency needs to exchange a variety of sets of time-series data with both interna and
externa stakeholders. Currently a wide variety of file formats are used to facilitate these data exchange
requirements.

With the rollout of new Telemetry systems, anew Hydrometric archive and a new River Flow Forecasting
System within the Agency, the opportunity to converge on a standard has presented itsdlf. In conjunction
with the developers of these new systems and the main externd interested parties a common transfer
format and associated XML Schema has been devised.

The data exchange routes that the Schema is intended to address are shown in the following diagram.

Met. Office CEH Water
(Wallingford) Companies

Forcasting System

EA Hydrometric

T Archive \

T¢ Universities
SEPA

Telemetry
Syst . Etc...
ystems Hydrological ¢
Models
Data Loggers \\
Hydrology
Databases

Figure 1 —Principal Data Exchange Paths

The solid arrows identify the data flows of the current interested parties. The dotted lines identify
exchange options that could be used by those parties. The pardle line arrows depict the obvious future
data exchange opportunities. The design of the Schema has taken both the current and future needs into
account.
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To darify, the Schemais intended to support the following:

Input of telemetry datainto the new Hydrometric archive and River FHow forecagting systems.

The input of time-series Met Office data into the Hydrometric archive (eg. quaity controlled
sorage rainfdl) and River Flow forecasting systems.

The transfer of Hydrometric archive (and River Flow forecasting) time-series data to the Met
Office (e.g. unvdidated ranfdl deta).

The trandfer of dally river flows from the Hydrometric archive to CEH (Wallingford) for the
Nationd River How Archive.

The exchange of time-series data between the UK Water Utilities and the Hydrometric archive.
The exchange of time-series data between the Hydrometric archive and River How forecasting
system.

The exchange of time-series data between the Hydrometric archive and Hydrologicd models (e.g.
The Thames Soil Moisture Modd!).

The exchange of time-series data between Hydrology databases and Hydrologica models.

The externd provison of time-series environment data from the Hydrometric archive

[Future] The externd provison of time-series environment data from Hydrology databases.
[Future] The provision of data to the Hydrometric archive from loggers.

The Schema has been designed as a generic standard. It was based on the following systems.

System Owner

Joint Telemetry Project (JTP) Environment Agency

South West & Anglian Tdemetry System (SWANTEL) Environment Agency

Hydrometric Archive Replacement Project (HARP) Environment Agency/Kisters AG

(System:WISKI)

Thames Water’s new Hydrologica Archive (AEGIS) Thames Water

Nationa River Flow Archive (NRFA) CEH (Wadlingford)

Nationd Rainfdl Archive Met Office

Thames Soil Moisture Modd & Catchmod Environment Agency — Thames
Region

Nationd River Flow Forecasting System (NFFS) Environment Agency

Hyrad Environment Agency

Tidebase Environment Agency

Data Digtribution Server Environment Agency

The Schema will be used to replace the methods of data exchange currently in place for these systems.
The use of the Schemawill also be promoted wherever its use is gppropriate.

The longer-term am of the Schema is therefore that it is adopted more widdly and so enable more
providers of data to standardise their systems with associated benefits for users of published information
who will then be able to compare and review data from a common perspective.
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3 Data to be exchanged

The Environment Agency Time-Series Data Exchange Schema has been devised to accommodate the
exchange of most forms of environmenta, time-series data: i.e. datathat conssts of:

A date (plustime) samp

A vdue

“Hags’ to indicate the quality information associated with the value

Comments, giving further information about a specific vaue or a range of time connected with the
dataset.

The Schema has dso been specificaly designed to smply exchange data. This means thet it only adlows
very basc information about the source of the time-series, which is referred to as a Statiort. Other
Schemas will be developed to exchange more detailed ‘metadata about tations, e.g. asset information,
addresses, datum higtories, etc. Thisinformation is often complex and specific to the type of station, which
iswhy it is absent from EATimeSeriesDataExchangeFormat so that there is no risk of the Schema being
compromised by trying to meet this need.

Currently the Schema has been designed to facilitate the exchange of the following forms of environmenta
data

Ranfdl amounts

River levels and flows

Tide levels

Lake and reservoir levels

Groundwater levels

Ared modelled evaporation, soil moisture deficits, etc.

Continuoudy monitored weter quality parameters. e.g. dissolved oxygen and anmonia quantities
Climate gtation data: e.g. temperatures, wind speed and radiation

Other parameters can be added in the future as long as they are of the smple “date, vdue, qudity +
comments’ form of time-series.

“ Note that a“ Station” could be any Hydrometric, Meteorological or Water Quality site, etc. or it could refer to
something that is not a point source but is an areal location, e.g. Greater London.
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3.1 Datathat will not be exchanged

The Schemais not suitable for more complex data forms, for example gridded space-time data, because it
has been optimised to exchange data as efficiently as possible within the constraints of XML.

Please note that new Schemeas (or other data exchange standards) will probably need to be developed for
the exchange of:

Gridded space-time data (e.g. for a grid of model nodes, whose vaues change with each mode
timestep: in this case it would be more efficient to have atabular format for the datain the file)

Current meter gauging data
Rating curves for adischarge rating or rating history information
Water quaity sample results

Station metadata including datum histories or asset information
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4 Description of the Schema and the Data Files

The Schema is a controlled document thet is issued by the Environment Agency. A Schema defines the
format, data items and rules that are acceptable for the Data files. The Schema adso defines what data
items are Required and which are Optional, in this way there is an added flexibility to dlow for the
different needs of dl parties'sysems that will use the Schema.

Data files are crested by individua systems and used to transfer information. Data files are Validated
agang the rules that are contained within the Schema. In this way only acceptable data is either imported
or disseminated. The options available in the congiruction of each Data file are given in section 5.

4.1 Structure of Datafiles

XML datafiles that conform to the Schema have a tree-like structure. Thisis very amilar to the directory
structure on a computer.

== LOCaL DRIVE L)
[+ ;_| Docurnentz and Settings
n_};;-_| Drivers
J Audio
v KB
[ MODEM
+- [ MOUSE
-] Hic
_] UTILITIES
[+ Video
ui;--_| EATEMPLATE
{E7] Agency Standard Termplate
- .[] Regional Templates
|__. :;| MOPS
- L.[¥] DRYR_TMP
-] NOVELL
[#-{_] Program Files
] Temp
-] WINNT
o B

+_| |+.l +_| I+I

i‘i i:'.'i

Figure 2 — Directory Structureon a PC

Each data exchange file must contain one, but only one, header record. This is like the “LOCAL
DRIVE C.” in Figure 2. Metadata about who cregted the file, when and why immediately follows this
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header.

Thereefter data is to be provided on a station-by-gtation basis. The data file could contain no stations
or any number of stations. These are Similar to the first level L foldersin Figure 2. Thereis no limit on
the number of gations that can be contained within the data exchange file. A data file with no Sations
would be valid to confirm that no data was available from a data exchange stakeholder.

Different “Sets of Vdues’ may gpply a a sation for example Daily-mean River flow and 15-minute
Water level. Each gation can have any number of associated sets of vaues. The data file could contain

no sats of values associated with a station or any number of sets of values associated with a sation.

Thereis no limit to the number of sets of vauesthat can be associated with agation. A datafile with a
gation with no associated sets of vaues would be valid to confirm that no data was available for a
specific station within a data exchange from a stakeholder. In Figure 2 the blue 1 and green &1

folders could be considered to be sets of values.

Within each set of vaues, any number of actua value records or comment records can be written.

Each set of vaues could contain no values (like the green =1 folders) or any number of values (like the
blue ®1 folders). Thereis no limit to the number of values that can be associated with a set of values.
A datafile with atation and a set of values for a specific type of measurement, with no associated sets
of vaues, would be valid to confirm that no data was available for that specific Sation, for that specific
measurement type.

Each st of vaues could contain no comments or any number of comments. There is no limit to the
number of comments that can be associated with a set of vaues.

4.2  Validatingan XML datafile

In XML, information is either written between tags, eg.

<myVal ue>12. 2</ nyVal ue>

or atributes, eg. thetimein the following:

<nmyVal ue tinmeRecordedAttribute="12:15:20">12. 2</ nyVal ue>

Note that both tag and attribute names are Case Sendtive in XML! E.g. if you typed <Mvval ue> the tag
would not be the same as <nyVal ue>. Also note that if you have multiple attributes it does not metter
what order you put themin.

The nesting of these provides the basic structure behind the XML data files. The following example gives
the essentid sructure of the XML data files, ignoring the attributes. Note that the header is the same
name as the Schema. This example has two stations in it, with one set of vaues each. Note aso that the
second Station aso contains comments.
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<EATi neSer i esDat aExchangeFor nat >
<Station>
<Set Of Val ues>
<Val ue>1</ Val ue>
<Val ue>2</ Val ue>
<Val ue>3</ Val ue>
</ Set O Val ues>
</ Station>

<Station>

<Set Of Val ues>
<Val ue>1</ Val ue>
<Val ue>2</ Val ue>

<Comment >Hel | o</ Corment >
<Comment > am a coment too</ Conment >
</ Set O Val ues>
</ Station>
</ EATi meSer i esDat aExchangeFor nat >

Thisexample file will parse’® happily by an XML reader because every sart tag has an associated end
tagf. However, the XML data file is not valid againgt the Schema because a number of attributes, which
are required by the Schema, are missng. The Schema therefore ensures that only vaid data can be
exchanged.

The Schema describes the data types that are required by each attribute or tag; eg. if it is expecting a
floating-point number then it will dlow “15.87” but it will not be vdid if “Fifteen point eight, seven” were
written. Thisis very useful for systems that handle these files, as they only need to know that the datafileis
vaid againg the Schema, to know that there will be no unexpected types of data. XML parsers can read
and vdidate the data files for you, which can massvely cut down on the amount of effort it would take to
create an interface that readsiwrites the files,

The rules, as they apply to data types, are contained in Appendix A. Where types are lists of acceptable
vaues these are ather defined as ligts of texts or lists of numbers associated with a text description.
Numbers and associated text have been used where the text descriptions are long and are detrimentd to
the sze of afile transfer. The ligs have been drawn up to avoid duplicate definitions for example there are
not separate entries for cumecs and metres cubed per second as they are the same thing.

In some ingtances supplementary rules are required and these are detailed within the item definition.

® Parsing is the process where the information from afileis read in from the disk, into the computer’ s memory. In the case
of XML, information is contained between tags or in the attributes. To pull thisinformation out of thefile, the parser
must be able to find matching start and end tags so that it knows where the information starts and stops.

® An end tag has the same name as the start tag but with aslash in front of it, e.g. </ endTag>.
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4.3 Structur e of the Schema

The Schema aso has a very smple tree-like structure as demongtrated in Figure 3 below. The Schema
sructure defines the components that will make up the resulting data exchange file. The Schema is fully
listed in Appendix C (section 10.1). It has been described in line with government best practice, with a
header section called xsd:gppinfo that contains detall about the Schemaitsdf. This detall is metadata about
the Schema and conforms to eeGMS, the e-Government Metadata Standard (see Appendix D for more
informetion).

The structure identifies that there are the following components:

Header
Station detalls
Set of values
Vdues
Comments
, 1-1
Header
informetion
i 0-n
Station details
i 0-n
Set of values
0-n i i 0-n
Vaues Comments
Extracted
vdidation rules
Figure 3 — Structure of the Schema
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Each component within the Schema contains a number of data items for example date, time, creator, €etc.
Each component, its data items and the validation rules that gpply are described in the following section.

The figure beside the arrow determines the maximum and minimum number of components that are
required. “1 —1" means that the header record is mandatory. All other components can have ether zero or
many occurrences. Note that the validation rules have been extracted so that they can be shared between
components.

Note that the EATimeSeriesDataExchangeFormat Schema refers to another Schema, which is called
EAMetadata and is dso listed in Appendix C (section 10.2). This contains rules about the format of the
metadata that can be used in the data files, eg. who created the file, when and from what system. The
reason why these rules have been extracted into a separate Schema is to generate consistency with future
Schemas 0, for example: the metadata at the start of a future XML document of asset information, will
meatch that of an XML datafile that conforms with the time-series exchange format.
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5 Components of the data file

51 Header record.

The following two lines should gppear a the Sart of every XML data file that is written to conform to this
schemaaone. Y ou do not need to worry about what they mean, just make sure that they are there,

<?xm version="1.0"?>

<EATi neSer i esDat aExchangeFormat xm ns="http://ww. envi ronnent -

agency. gov. uk/ XM_.Schenas/ EATIi meSer i esDat aExchangeFor mat "

xm ns: nd="http://ww. envi ronnent - agency. gov. uk/ XM_LSchenas/ EAMet adat aFor mat " >

Thefirst header line indicates that thefileisan XML document.

The second line contains the root element of the document, i.e. EATimeSeriesDataExchangeFormat.
The attributes thet follow thisindicate various key information to the XML parser.

5.2 M etadata

There are anumber of optiona data items that can follow the Header. These items are metadata items and
have been chosen to comply with e-GM S, the e-Government Metadata Standard. The metadata items that
have been included are a subset of eGMS and have been chosen to support information exchange.
Enough metadata needs to be provided to adequately describe the file, its contents and its origin.

This optiond metadata information is defined in the following table, system specific notes can be found in
Appendices to this document, and from the document " EA Time Series Resource Index”.

Item Name Datatype | String Descriptions
length

md:Publisher String 255 The entity responsible for making the resource available (e.g.
“Environment Agency”).

md: Source String 255 The reference to the source (system) from which the data is derived (e.g.
“Hydrometric Archive”).

md:Description String 255 An account of the content of the data file. f.g. “Data request for Joe
Bloggs’).

md:Creator String 255 The entity primarily responsible for producing the content of the resource.
Thisis preferably not anamed person but a post or a department.

md:Date Date - The date that the file was created in XML format (ccyy-mm-dd).

md:Time Time - The time that the file was created in XML format (hh:mm:ss).

md:|dentifier String 255 The hardware device (e.g. server identifier) from which the data file was
created.

Table 1 — Optional Metadata elements
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The following is an example of a full set of metadata. Note that any of these could have been missed out
but that they must be listed in the correct order (i.e. md:Creator cannot come before md: Source, €tc).

<md: Publ i sher >Envi ronnment Agency</ nd: Publ i sher >

<md: Sour ce>P| ai n Engl i sh Docunent </ nd: Sour ce>

<nmd: Description>Test data file denonstrating the nmetadata available for your XMW
docunent </ nd: Descri pti on>

<nd: Cr eat or >DI EA Thanes</ nd: Cr eat or >

<nd: Dat e>2003- 06- 19</ nd: Dat e>

<md: Ti ne>16: 20: 18</ nd: Ti me>

<md: I denti fier>// THKMH_G06/ Dat a/ G oups</ nd: | denti fi er >

53 Station

As depicted in the data Structure section, the data exchange is provided on a station-by-station basis with
associated sets-of-values, values and comments.

There is no limit on the number of stations that can be included within the exchange file. Stations do not
need to be tied geographicaly and the same station could occur twice within a Sngle exchange of data.

A new st of dation valuesis detected by the occurrence of the next station dement.

The gation data items that are made available by the Schema are defined in the following table. The table
identifies the items that can be associated with the station component. The data type associated with the
item isindicated. The vdidation for the item is contained within Appendix A. The table defines whether the
item is mandatory or optional and provides a description of the data item to enable ether the correct
information to be supplied or the correct interpretation of data that is being provided.

Item Name Datatype String length | Required | Descriptions

stationReference | String 60 Required | Theidentifier associated with the station.

region RegionType - Optional Environment Agency Region.

stationName String 180 Optional Name of the station e.g. site, station, gauge, point.

ngr NgrType - Optional The Ordnance Survey grid reference of the station
(see 8.2.4).

Table 2 — Station attributes
Basic example:
<Station stati onReference="12">
Example using al optiond ttributes:

<Station stationReference="3400TH"
st ati onName="THAMES AT KI NGSTON ( TEDDI NGTON) "
ngr="TQL7706980" regi on="Thanes" >
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54 Set-of-values

Each Station can have a number of set-of-values records associated. These set-of-val ues records can be
applied to any parameter type, for example a sation could have a set of readings relating to rainfdl and
another rdating to flow.

The data exchange for a gation is to be provided on a set-of-values by set-of-values basis. A new set-of-
vaues record is detected for the current Sation by the occurrence of the next set-of-values element. There
isno limit on the number of set-of-values records that can be assigned to a gation in thisway.

Item Name Datatype String Required Descriptions
Length
parameter Parameter Type - Required The parameter that is being measured for example
Flow, Rainfall, Water Leve, etc. (See 8.2.5).
qualifier ParameterQualifier T - Optional This clarifies what the parameter is referring to, e.g. if
ype the parameter = “Wind” the qualifier might be
“direction” (See 8.2.6).
productRef String 10 Optional Free text descripton describing the origin of the set-
of-values (usually a software reference). E.g.:
"N1" for the NWP Mesoscale, Forecast Total Rainrate
"H7" for the Nimrod, rainfall actual
"H11" for the Nimrod, forecast accumulations
dataType DataTypeType - Required The specific way in that the parameter was either
measured or is being presented for example: Mean,
Total, Event, etc. (See 8.2.3).
period DataPeriodInterval - Required Period associated with the dataType, e.g. 15-minute.
Type The 2 attributes therefore combine to describe the
following dataset: e.g. Monthly Mean. (See 8.2.2).
interval DataPeriodInterval - Optional Expected interval of data particularly applying to
Type rolling accumulations where it is not the same as the
data period. For example dailly means may be
recorded on an hourly basis. (See 8.2.2).
characteristic CharacteristicType - Optional Description of data source. This can be very useful
to distinguish between measured, forecast and
modelled data, etc (see 8.2.1).
pointReference | String 120 Optional A unique reference associated with the analogue
input or instrument used to make the measurement.
eg. “E123".
units UnitsType - Required The units with which the set of values have been
recorded e.g. m3/s, deg C, mAOD (see 8.2.9).
startDate Date - Optional The start date for the set of values.
startTime Time - Optional The start time for the set of values.
endDate Date - Optional The end date for the set of values.
endTime Time - Optional The end time for the set of values.
dayOrigin Time - Optional The time at which a day value begins. For example
09:00:00 for water day or arain day.
valuesPerDay Unsignedint - Optional The number of values expected for ‘normal’ day. For

example 96 where 15 minute values are collected over
a 24-hour period.

Table 3 — Attributes for SetOfValues
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The set-of-vaues data items that are required by the Schema are defined in the Table 3. The table
identifies the items that can be associated with the set of values component. The data type associated with
theitem isindicated. The vdidation for the item is contained within Appendix A. The table defines whether
the item is mandatory or optiona and provides a description of the data item to enable ether the correct
information to be supplied or the correct interpretation of data that is being provided.

Basc example:

<Set of Val ues paranet er ="Fl ow' dataType="1nstant aneous" period="15 m n"
units="nB/s">

Example using al optiond ttributes:

<Set of Val ues par anet er =" Fl ow"

qual i fi er="Logged"
product Ref =" H7”

dat aType=" Maxi nunt'
period="12 h"

interval="1 h"

characteristic="Forecast"
poi nt Ref er ence=" ABC123"
units="M/d"

st art Dat e="2001-07-01"

start Ti me="12: 00: 00"
endDat e="2001- 12- 31"
endTi me="12: 00: 00"
dayOri gi n="09: 00: 00"

val uesPer Day="24" >

55 Values

Each sat-of-vaues can have a number of vaues associated with it. Each vaue item must have a date
associated with it. Each vaue item may aso have an associated time (if rdevant, i.e. if it is a sub-daily
reading).

It was a congderation to use the set-of-vaues data to infer the date and time detail where regular values
are being exchanged, for example continuous 15-minute readings. However this is not in kegping with
XML ’s ethos of clarity of information exchange and it is aso less robust when it comes to the potentid for
data recovery, e.g. where a premature termination of the data stream occurs. It was subsequently decided
that it was gppropriate to expresdy record the date and time with each value item.

The Schema can handle data and qudity flags from both smple and very sophisticated flagging systems,
where there may be a sngle flag or multiple flags gpplied to a data vadue in a time series. This applies
equaly to sub daily (high-resolution) data, such as 15 minute or hourly, derived data and summary data,
such as daly monthly and annua means, minimum and maximum, modelled deta etc.

Thereisno limit on the number of vaue records that can be assigned to a set-of-values.
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The attributes made avallable by the Schema are defined in the following table. The table identifies the
items that can be associated with the value component. The data type associated with the item isindicated.
The vdidation for the item is contained within Appendix A. The table defines whether the item is
mandatory or optiona and provides a description of the data item to enable either the correct information
to be supplied or the correct interpretation of datathat is being provided.

Item Name Datatype Required Descriptions

date Date Required Thedatethat the value appliesto, e.g. 2003-04-02.

time Time Optional The time that the value applies to, e.g. 12:45:00. This will
only berelevant to sub-daily data.

flagl DataQualityFlagType Optional First data quality flag, which contains information about
the value. See the DataQualityFlagType table in section
827, for alist of valid codes and the meaning behind
them.

flag2 DataQualityFlagType Optional Second data quality flag (see above).

flag3 DataQualityFlagType Optional Third data quality flag (see above).

flagd DataQualityFlagType Optional Fourth data quality flag (see above).

flagh DataQualityFlagType Optional Fifth data quality flag (see above).

flagb DataQualityFlagType Optional Sixth data quality flag (see above).

flag7 DataQualityFlagType Optional Seventh data quality flag (see above).

flag8 DataQualityFlagType Optional Eighth data quality flag (see above).

flag9 DataQualityFlagType Optional Ninth data quality flag (see above).

flagl0 DataQualityFlagType Optional Tenth dataquality flag (see above).

percentFlagl PercentageType Optional Percentage relating to a derived value — indicates how
much of the source data was considered to match flagl.

percentFlag2 PercentageType Optional Percentage relating to a derived value — indicates how
much of the source data was considered to match flag2

percentFlag3 PercentageType Optional Percentage relating to a derived value — indicates how
much of the source data was considered to match flag3.

percentFlag4 PercentageType Optional Percentage Relating to a derived value — indicates how
much of the source data was considered to match flag4.

percentFlagb PercentageType Optional Percentage relating to a derived value — indicates how
much of the source data was considered to match flags

percentFlag6 PercentageType Optional Percentage Relating to a derived value — indicates how
much of the source data was considered to match flagé

percentFlag7 PercentageType Optional Percentage relating to a derived value — indicates how
much of the source data was considered to match flag7

percentFlag8 PercentageType Optional Percentage relating to a derived value — indicates how
much of the source data was considered to match flag8

percentFlag9 PercentageType Optional Percentage relating to a derived value — indicates how
much of the source data was considered to match flag9

percentFlaglO | PercentageType Optional Percentage relating to a derived value — indicates how
much of the source data was considered to match flag10

Table 4 —Value attributes

The Vdue itsdf is a Floating point number (see 8.1 for a description). This means that it can hold any
decima number within a huge range of precison and size: eg. 0.00000000123, 3.012, 15012300000,
1.56544€21 (i.e. 1.56544 ~ 107).

Asfollows
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<Val ue dat e="2003-04-23">0. 00000000123</ Val ue>
<Val ue dat e="2003-04-23">3. 012</ Val ue>

<Val ue date="2003-04-23">15012300000</ Val ue>
<Val ue dat e="2003-04-23">1.56544e21</ Val ue>

A floating-point number can aso hold some specid “vaues’: “INF’ and “-INF’ mean infinity and minus
infinity respectively. “NalN” means ‘ Not-A-Number’. This should be used by al systems to exchange any
invaid/missng vaues.

<Val ue dat e="2003- 04- 23" >-1 NF</ Val ue>

<Val ue dat e="2003- 04- 23" >NaN</ Val ue>

5.5.1 Flags

The data-qudlity flags avalladle are listed in Table A8 in Appendix A. These flags are written to the XML
data files as numerica codes, eg. f1 ag1="24" (which means Test Cdibration Data).

Theflags can contain information about:

The overdl qudity of the vaue.

The qudity of the data that was used to derive the vdue (eg. a monthly tota for a raingauge might be
derived from daily totas, of varying qualities, that have been added together).

The qudlity control process that has been applied to the vaue (eg. editing and automated data
checking).

Processing information that has automaticaly been assgned to the vadue, eg. if a flow has been
caculated from a crump weir, flags will indicate whether the downstream (tail) water level was used in
the calculation to indicate and correct for non-modular conditions at the weir.

Tdemetry sysem flags, eg. darms.

Manud observations, which are important to consder when using the vdue, eg. if awdl isdry or if an
accumulation has been measured at araingauge.

Tide indicators, for sysemsthat forecast high and low tide data.

There are 10 available Data Hags: “flagl” to “flaglQ’. Each flag can contain any of the codes from Table
A8 (i.e. anumber from 1 to 67). Please note that:

There should only be one instance of each code, eg. do not have f1 ag1="30" and fl ag2="30".
The only exception to this rule is if you have quality information about the dataset that your vaue was
derived from (see section 5.5.1.1 below).

Flags must be filled sequentidly with no gaps: eg. if you have 3 flags to assign to a vaue, they should
be assgned to flags 1 to 3, s0 flagl="30" flag2="2" flag3="17" IS ok; flagl="30"
flag3="2" flag10="17" is not ok. This alows the recelving sysem to read through the flags
incrementaly until it gets to an empty flag; it can then assume that this is the lagt flag to contain any
information and move onto the next part of its processing.

If available, the overdl qudlity that you congder the vaue to have should aways be assgned to flagl.
Thiswill dlow sysems that are only interested in the overdl data qudity to just have to look at flagl
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for this information.

Plain English description of the Page 24
Environment Agency’s Time-Series Data Exchange Format Version: 1.1.1 (29/06/2004)



5.5.1.1 Quality Flag examples

A vaue of 5.65, which has aqudity flag indicating that it is*4 = Unchecked’.

<Val ue date="1994-12-27" tinme="13:15: 00" flagl="4">5.65</Val ue>

A vaue of 5.65, which has a qudity flag indicating that it is“Good” and ancther flag indicating thet it is
“Within rating”; note that the “1 = Good” flag must come before the “11 = Within raing” flag to
indicate that the overd| qudity is consdered good.

<Val ue date="1994-12-27" tine="13:15:00" flagl="1" flag2="11">5.65</Val ue>
A “Missing’ vaue
<Val ue dat e="2003-04-23" flagl="5">NaN</Val ue>

Further information may be avalable on the breskdown of the source data The percent Fl ag1,
per cent Fl ag2, per cent Fl ag3, €tc., can be used to pair-up with flags to indicate this. These percent
atributes are dl floating-point numbers (between 0 and 100 percent). If the flag-percentHlag pair is
present, they indicate how much of that qudity data was used in the derivation of the vadue. If they are
absent, it indicates that none of this quality data was used in the derivation of the vaue.

A vaue of 5.65, which has a qudity of “1 = Good” and that was derived from 100% Good quality
data. Note that flagl contains the overdl qudity and the flag2-percentFlag2 pair indicate the 100%
good dataset thet it was derived from.

<Val ue date="1974-12-27" flagl="1" flag2="1"
per cent Fl ag2="100">5. 65</ Val ue>

A vaue of 5.65, which has an overdl qudity of “2 = Suspect”. The other atributes indicate that the
vaue was derived from 14.5% “1 = Good” qudity data, 65.5% “3 = Estimated” data and 20% of the
source datawas “5 = Missng’.

<Val ue date="1974-12-27" flagl="2" flag2="1" percentFl ag2="14.5" flag3="3"
per cent Fl ag3="65. 5" flag4="5" percentFl ag4="20">5. 65</ Val ue>

Note that if a flag-percentFlag pair is not present to indicate missing data in the source dataset, and the
sum of the other component pairs is less than 100%, you can infer that the remaining percentage was in
fact misang: eg.

<Val ue date="1974-12-27" flagl="1" flag2="1" percent Fl ag2="80" fl ag3="2"
percent Fl ag3="1" fl ag4="3" percent Fl ag4="4">5. 65</ Val ue>

In this example the sum total of Good, Suspect and Estimated 85%, the remaining 15% must be assumed
to be missng.
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5.5.1.2 Mixed Quality and Data Flag examples
A “1=Good” vduea “66 = High tide’.
<Val ue dat e="2003-04-23" tine="15:30:00" flagl="1" flag2="66">4.56</ Val ue>

A “2 = Suspect” vaue, which has been “9 = Edited” and is designated asa“38 = Dry well”.

<Val ue date="1974-12-27" tinme="12:37:13" flagl="2" flag2="9"
flag3="38">5.57</ Val ue>

A “8 = Automaticdly vdidated” vaue, which is considered “1 = Good” because “19 = pressure-
tapping (ak.a. crest-tapping) was used in the flow caculaion but no correction was applied to the
flow because the weir was found to be under modular conditions’. A warning has been noted that “22
= an engineer was on the site’.

<Val ue dat e="2003-05-21" tinme="17:15:00" flagl="1" flag2="22" flag3="8"
flag4="19">5. 57</ Val ue>

5.6 Comments

Each sat-of-va ues can have a number of comments associated with it. The comment is independent of the
va ue component, but may be used to clarify data vaues if required based on date and time.

Accordingly a comment can optionaly have a date and time period associated with it. The assumptions of
the use of date and time are as follows:

If no date or time period is associated then it is assumed that the comment gppliesto dl the vaues
within the set-of-values.

If only a date period is provided then it is assumed that the comment applies to the vaues
associated with the defined day period. This will be assumed to be a cdendar day if the
dayOrigin="00:00:00" or if it ismissing from the SetOfV a ues attributes.

If adate and time period is associated with a comment then it is assumed that the comment applies
to al the vaues associated with that time period.

If no end period is defined then the comment is assumed to apply to either aday if only aSart date
is defined or to a specific reading if a gart time is defined.

Thereis no limit on number of comments that can be assgned to a set-of-va ues. Comments can be nested
s0 that more than one comment applies to a value. Note that comments must come after any valuesin the
set-of-vaues.

The attributes made avallable by the Schema are defined in the following table. The table identifies the
items that can be associated with Comment component. The data type associated with the item is
indicated. The vaidation for the item is contained within Appendix A. The table defines whether the item is
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mandatory or optiona and provides a description of the data item to enable elther the correct information
to be supplied or the correct interpretation of data that is being provided.

Item Name Datatype | String Required Descriptions

length
startDate Date - Optional The start date of the period that the comment appliesto.
startTime Time - Optional The start time of the period that the comment appliesto.
endDate Date - Optional The end date of the period that the comment appliesto.
endTime Time - Optional The end time of the period that the comment appliesto.

Table 5 — Comment attributes

The Comment itsdf isa String of unredricted length. Note (as with dl strings) that there are a few
characters that cannot be directly used in XML, eg. the “<” character as this would get confused with the
identifier for the data tags. Further information about these redtrictions, and how to overcome them, are
supplied in Appendix E.

Example

<Comment startDate="2003-04-23" endDat e="2003-04-23">This coment woul d refer
to all values on the 23rd April 2003. If the dayOrigin is 9amthen it is a Water
Day/ Rai n Day</ Conment >
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6 Basic example, Additional | nformation and Recommendations

6.1 Implementation Notes

Some dements of the schema Versgon 1.0 were implemented in disparate ways, leading to additiona
complexity in import/export routines. The following standards are to be adhered to for any data
interchange with the Environment Agency.

Order of time seriesdata.
The schema does not state explicitly what order Time Series data should supplied, this hasled to 2
gpproaches, only one of which was origindly envisaged. Data exchange should take place with data
supplied in ascending chronological order; ie oldest datafirgt.

<Val ue date="2001-12-23" time="12:00: 00" flagl="4">102.230</Val ue>

<Val ue date="2001-12-16" time="12:00: 00" flagl="4">102.290</Val ue>
<Val ue dat e="2001-12-14" time="12:00:00" flagl="4">101. 780</ Val ue>

Would not be consdered vaid, the correct form is

<Val ue date="2001-12-14" time="12:00: 00" flagl="4">102.230</Val ue>
<Val ue date="2001-12-16" time="12:00: 00" flagl="4">102.290</Val ue>
<Val ue dat e="2001-12-23" time="12:00:00" flagl="4">101. 780</ Val ue>

Optional Fields/Parameters.

Many parameters are "optiond", rather than being mandated. Thisisto alow flexibility and a reduced
number of rules. Given the wide variety of parameters and types of data exchange, it would not make
sense for the schemarto rigidly define what parameters should be grouped together. Thishasled to
some implementations only including avery small subsat of the parameters that are relevant.

Optiona fields are only optiona where the sending system does not have the data items. This may be
superceded where there is a specific requirement.

This gpplies to data € ements and metadata € ements.

Parameter Qualifiers.

Aswith optiona parameters, the qudifiers have been included without strict checking, for ease of
implementation. Where aqudifier is appropriate (for temperature - Dry Bulb / Wet Bulb / Water), this
provides needed information to the receiving system and must be included.

Data Period.
Where data is non-equidistant the period must be set to "Unspecified”. Where the period is defined,
the source system should define the type of period, such as;

15 mn + Mean - for flows fromultrasonics, etc
15 min + Instantaneous- for |ogged stage.

The period type acts as a qudifier to the period itsdf, much as above, providing useful information to
the recalving system.

File Size

Plain English description of the Page 28
Environment Agency’s Time-Series Data Exchange Format Version: 1.1.1 (29/06/2004)



Different systems have different requirements for the volume of files, with telemetry data, for example,

the following approaches have been taken;

1. XML Files contain information about multiple parameters a multiple sites - low numbers of large

files

2. XML Files contain information about multiple parameters a single Stes - medium number and Sze

of files

3. XML Files contain information about a Sngle parameter & asingle Ste - large number of smdl

files

Although some |atitude is available on an implementation specific bass, asagenerd rule Number 2,

above, is the most appropriate.

File Naming.

XML Transfers can create large numbers of files. To ease management of this, Some naming scheme
must be defined. One implementation has led to the creetion of afile naming standard, if no other

suitable convention is used, this one can be adapted.

All file names will be of the form:

SRSSDRDSYYYYMMDD HHMMSS MMM . XML

Where:

SR is Source ‘Region’ Name

Permitted entries:

AN Anglian

CY EA Wales

MIMidlands

NE North East

NW North West

SO Southern

SW South West

TH Thames
EA National Agency System (e.g
Hyrad, WISKI, Tidebase?)

MO Met Office

SS is Source system name
Permitted entries:

TS Telemetry System

FS Forecasting System

HY Hyrad

WI Wiski

XXNot applicable (e.g when from MO)

YYYYMMDD is date
HHMMSS is time

MMM is time in milliseconds

All characters to be upper case.

DR is Dedtination ‘Region” Name
Permitted entries:
AN Anglian

CY EA Wales
MIMidlands

NE North East

NW North West

SO Southern

SW South West

TH Thames

EA National Agency
MO Met Office

DS isDegtination System Name
Permitted entries:

TS Telemetry System

FS Forecasting System, see Notes below
WI Wiski

XXNot applicable (e.g when to MO)
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Examples;

NETSNEFS20040122112038001. XML
File from NE Telemetry to NE Forecasting System generated at 11:20:38.001 on 22 Jan 2004

MIFSMITS20040118092334873.XML
File from Midlands Forecasting System to Midlands Telemetry System generated a 09:23:34.873 on
18 Jan 2004

EAHY SOFS20040124153538065. XML
File from Hyrad CatAvg to Southern Forecasting System generated at 15:35:38.065 on 24 Jan 2004.

Recommendations and assumptionsto be used in the data files

Using the Schema to vdidate XML data files will ensure that dl the data types are correct but it will
not ensure that the correct/sensible options have been used. For example, there is nothing to stop you
cregting a file with a SetOfVaues for Dally Mean Leve in Degrees Cesus, which is of course
nonsense. It will be up to the creators and readers of the documents to check this.

Assuming that your file contains sensble data, there are a number of further assumptions that we
suggest that dl users of the Schema make (where rdevant).

1. If adart date/time and end date/time are given as attributes for the Set-Of-Vaues, then between
these dates the following data block should be assumed to contain a complete set of vaues from
the source database that created thefile.

2. To indicate periods of missing data for irregularly spaced vaues, new Set-Of-Vaues blocks
should be used. For example if ayear of Event logged, tipping-bucket raingauge data was written
to an XML data file and one of the monthly logs was missing: there would be two SetOfVaues
blocks under the Station. The first would be from the start of the year to the beginning of the
missing period; and the second, from the end of the missing block to the end of the year.

6.2 Basicexample

A very basc example of a data file that will be valid according to the Schemais listed below. This Smply
contains a dally mean flow of 0.012 cumecs — which is consdered to be Good and derived from a
Complete set of data— for station "12", on the 23/4/2003. Note that colours have been used to help you
to see the nested structure of the file more clearly.

<?xm version="1.0" encodi ng="UTF-8"?>

<EATi neSer i esDat aExchangeFor mat xml ns="http://ww. envi ronnent -

agency. gov. uk/ XM_Scheras/ EATi meSer i esDat aExchangeFor mat "
xm ns: md="http://ww. envi ronnent - agency. gov. uk/ XM_Schemas/ EAMet adat aFor mat "
xm ns: xsi = "http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xsi:schemalLocation = "http://ww. envi ronnent -

agency. gov. uk/ XM_.Scheras/ EATi meSer i esDat aExchangeFor mat
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EATiI neSer i esDat aExchangeFor nat . xsd" >
<nd: Descri pti on>Basi ¢ exanple file</nd: Descri ption>

<Station stationReference="12">
<Set of Val ues
par anmet er =" Fl ow"
dat aType=" Mean"
peri od="Day"
units="nB/s"
dayOri gi n="09: 00: 00" >

<Val ue dat e="2003-04-23" flagl="1" flag2="1"
per cent Fl ag2="100">0. 012</ Val ue>

<Comment >Hel | o Wor | d</ Conment >
</ Set of Val ues>

</ Station>
</ EATi neSer i esDat aExchangeFor nat >

Further examples are listed in Appendix B, which use more extensve data blocks, comments, qudity flags
and some of the optiona extrafidds avalable.

6.3 XML Annotations

Y ou can add further information to afile, in the form of annotations, eg.

<!--1"man annotation-->

These are ignored by any system reading the file but they can be of use, especidly if you are manudly
editing the document. Using these and spacing out the tags can make the document a lot easier to reed:
Note that whitespace (i.e. spaces, tab and return characters) is aso ignored between tabs and attributes.
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For example, this fragment of adatafile

stati onName="AMPNEY CRUCI S OBH"
Level " dataType="Inst ant aneous"

<Station regi on="Thanmes" stati onReference="SP00/ 62"
ngr="SP05950190" ><Set of Val ues par anmet er =" Wat er
period="Unspecified" characteristic="Measured" units="mAOD" startDate="2001-07-01"
start Ti me="12: 00: 00" endDat e="2001-12-31" endTi me="12:00: 00" ><Val ue date="2001-07-01"
time="12:00: 00" flagl="4">100.420</Val ue><Val ue dat e="2001-07-08" time="12:00: 00"

flagl="4">100. 450</ Val ue><Val ue dat e="2001-07-12" time="12:00: 00"
flagl="4">100. 360</ Val ue><Val ue dat e="2001-07- 15" time="12:00: 00"
flagl="4">100. 340</ Val ue><Val ue date="2001-07-22" time="12:00: 00"
flagl="4">100. 270</ Val ue><Val ue date="2001-12-14" time="12:00: 00"
flagl="4">102. 230</ Val ue><Val ue dat e="2001-12-16" time="12:00: 00"
flagl="4">102. 290</ Val ue><Val ue dat e="2001-12-23" time="12:00: 00"
flagl="4">101. 780</ Val ue><Val ue dat e="2001-12-30" time="12:00: 00"
flagl="4">101. 400</ Val ue></ Set of Val ues></ St ati on>
is exactly the same as the following for an XML parser:
<Station region="Thames" stati onReference="SP00/62"
st ati onNane="AMPNEY CRUCI S OBH"' ngr="SP05950190" >
<l--The first set of data are dip val ues-->
<Set of Val ues paranmeter="Water Level"
dat aType="1nst ant aneous"
peri od="Unspecified"
characteristic="Measured"
uni t s=" mAOD"
startDate="2001-07-01"
startTi me="12: 00: 00"
endDat e="2001- 12- 31"
endTi me="12: 00: 00" >
<Val ue date="2001-07-01" tinme="12:00: 00" flagl="4">100.420</Val ue>
<Val ue date="2001-07-08" tine="12:00:00" flagl="4">100.450</Val ue>
<Val ue date="2001-07-12" time="12:00:00" flagl="4">100.360</Val ue>
<Val ue date="2001-07-15" tinme="12:00: 00" flagl="4">100.340</Val ue>
<Val ue date="2001-07-22" tinme="12:00:00" flagl="4">100.270</Val ue>
<l-- deleted sone val ues here... -->
<Val ue date="2001-12-14" tinme="12:00:00" flagl="4">102.230</Val ue>
<Val ue date="2001-12-16" tine="12:00:00" flagl="4">102.290</Val ue>
<Val ue date="2001-12-23" time="12:00:00" flagl="4">101.780</Val ue>
<Val ue date="2001-12-30" tinme="12:00:00" flagl="4">101.400</ Val ue>

</ Set of Val ues>
</ Station>

6.4  Zipping datafiles

Using XML to cregte these data trandfer files can lead to very large file Szes. Testing has been carried out
to assess the impact of this. It was decided that the performance is acceptable, especidly taking into
consderation the advantages offered by XML Schema vdidetion.

Use of file compaction programs is however recommended. Specificaly we recommend the use of
WinZip, PKZIP or another compatible compression program that reads/writes “.zip” files. To give an idea
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of the compression ratio, a 24,800 Kb XML document will zip down to 1,570 Kb. This will be of
particular importance to those systems that transfer data via Wide Area Networks, the Internet or by e-
mall.
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6.5 Fidd mapping tables

Usng the Environment Agency Time-Series Data Exchange Schema, you can trander dl of the
environmenta data mentioned in this document. However, the Schemais independent of any sysem soit is
important that each system that uses the Schema interprets the options available in the same way. For al
systems, some form of field mapping will be required.

For example, if you have a system with two archives: A “recorded” archive, which contains sub-daly data
that may or may not be regular, and contains an unlimited number of vaues per day; and a “summary”
archive, which contains min/max/mean summary data for water days.

At the SetOfVaueslevd, any data transferred from the recorded archive will need to have dataType =
“Ingtantaneous’, period = “Unspecified”; interval, characterigtic, pointReference, valuesPerDay, etc.
will not be present. The dates and times should be used.

For summary data a the SetOfVdues leve: datalype will be “Mean”, “Maximum” or “Minimum” as
gpplicable, period = “Day”, dayOrigin = “09:00:00"; again interval, characterigic, pointReference,
vauesPerDay, will not be present. Dates but not times should be used.

Field mapping to the parameter and qudifier will be required and a table should be drawn up to make
those associations.

6.6 XML Stylesheets

These can be used to “mark-up” (i.e. convert) an XML document into a different XML format, or into
HTML, CSV, or other text documents. Some example Stylesheets and their resultant documents are can
be seenin Appendix B (see section 9.4).

6.7  Guidance Notes & System Notes

The XML Schema undergoes Verson Control to ensure changes do not conflict with current
implementations, this document is more likely to change; new implementations lead to further guidance and
examples and this will be reflected within this document. Versons of this document may have an extra
verson number (ie Schema 1.1 may be accompanied by Guide 1.1.1, 1.1.2, 1.1.3 etc). Notes regarding
specific systems are included as gppendices to this document as an ad to the implementor. If this becomes
unmanagesble the document will be split.

Current gppendices include system notes for Nationa FHood Forecasting System (Appendix H), Thames
Soil Moisture Model (Appendix 1) and Red Time Hood Forecasting (Appendix J). Appendix G ligts any
currently available externd resources.
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7 Change Control Procedures

The conaultation process undertaken by the Environment Agency when firgt establishing this sandard is
described in Appendix F. The consultation process is part of the Environment Agency Management
System (AMS) procedure for the Approva and Adoption of a new EA data standards.

A working group was established to manage the consultation process. A number of internal and externd
consultees were identified. Appendix F aso contains details of the working group and the list of
consultees.

The Schemais now adminigered on behdf of the Environment Agency by the Environment Agency Data
Standards team Data Standards@Environment-Agency.gov.uk, however the Schema is owned
collectively by the working group.

The Schema as published will not be changed other than by adhering to a strict change control process.

The change control process requires that a change request be submitted to the Environment Agency Data
Standards Team. The Data standards team will acknowledge receipt of the request and process it. All
requests for change will be actioned and replied to.

It may be that no change is required, for instance a change request that is outside of the scope of this
Schema.

If achanged isrequired it will be categorised asfollows:

A change is minor (for example a spelling mistake in the text of the document or adding a missng
vaue to a look up table). The change will be made without consultation and the new verson
issued. All users will be notified and the change will be identified in supporting notes within the
Schema The verson of the Schema will be issued with a new sub-verson number eg. from
verson 1.1 to verson 1.2,

If the change is not minor then a full consultation process will be set into motion. The Schema will
then not be re-issued until the consultation process has been completed. At this point new
consultees may well be appointed from the current user base. If accepted the new version will be
issued and again dl usars notified with supporting documentation. In this case the verson will be
given afull new verson number eg. from verson 1.2 to verson 2.0.

The criteriafor treating a change as minor will be that the use of the Schemaiis not dtered by the change.

How to register asa user. To register as a user of the Schema smply e-mail the data standards team
guoting the name of the Schema, a contact name and e-mail address.

How to request a change. To request a change to the Schema e-mail the data standards team quoting
the name of the Schema, a contact name and description of the change required.
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8 Appendix A —Data Types

Attached are descriptions of the data types that are contained within the Environment Agency Time-Series
Daa Exchange Format. The common data types such as date, time, dtring, etc are first described.
Thereafter the more specific data types such as NGR and Region are described.

Some datatypes arein atable of Schemaitem and description. The Schemaitem is used in the XML file,

Some data types are in a table of Schema number and description. The Schema number is to be used in
the XML file

Some data types just have a description of the vaidation contained within the Schema definition.

8.1 Common datatypes

8.1.1 Table Al- Common datatypes used in the Schema

Data type Description

Date Dates must be in the format CCY'Y-MM-DD where CC = century (e.g. 18, 19, 20),
YY =year (99, 01, 03, etc.), MM = month (01 to 12) and DD = day (01 to 31).

E.g. 25" April 2003 would be “2003-04-25”

For further detail consult the e-GIF standard xs:date.
e-GIF: http:/mww.govtak.gov.uk/Schemasstandards'eqif.asp

Hoeting point Thisisan IEEE 32-hit sngle-precison number: i.e. adecima number, which has a huge
range of precison and size’.

E.g. Vaid numbers: 1, 1.000, 0.001, -1, -1E4, 167.77216€25, 12, INF (which means
infinity) and NaN (which means Not-a-Number).

For further detail consult the e-GIF standard xs:floatingpoint.

String A character fild. Many of these have restricted lengths in the Schema (see Tables 1 to
5).

E.g. “Hdlo world’

" The actua range can be described from: m2”~e, where m is an integer whose absolute valueis less than
2724, and e is an integer between -149 and 104, inclusive.
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There are potentidly illegd characters (e.g. “<"), see Appendix E for more information
about this.

For further detail consult the e-GIF standard xs:gtring.

Time Time mugt be in the format hh:mm:ss where hh = hours (00 to 23), mm = minutes (00 to
59) and ss = seconds (00 to 59).

E.g. “12:35:00, “00:00:00"

For further detail consult the e-GIF standard xs:time.

UndggnedByte | Anunsgned byte: i.e. apositive, whole number between 0 and 255.
For further detail consult the e-GIF standard xs:unsgnedByte.

Unsignedint An unsgned integer: again a positive whole number, but thisisin the range from O to
4294967295.

For further detail consult the e-GIF standard xs:unsgnedint.

8.2  Extracted datatypes

8.2.1 Table A2 — CharacteristicType

Description of data source. This can be very useful to distinguish between measured, forecast and
modelled data, etc.

Schema ltem | Description

Derived Datathat have been caculated from at least one other data set using
aformula

Forecast Predicted data vaues for a point in timein the future.

Interpolated Datavauesthat are inserted within atime series, normdly to fill a
gap in the data.

Measured Data vaues that have been measured in the environment.

Modelled Datathat is cdculated using one or more environmenta variables to
reproduce the physical environment on asmal scae.
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8.2.2 Table A3 —DataPeriodinterva Type

The following times apply to both the data period and to the datainterval (if present).

Schema ltem | Description

Unspecified Thetime period is not specified asthe dataisirregular.
1ls One Second

2s Two Seconds

3s Three Seconds

4s Four Seconds

5s Five Seconds

6s Six Seconds

10s Ten Seconds

12s Twelve Seconds

15s Fifteen Seconds

20s Twenty Seconds

30s Thirty Seconds

1min One Minute

2min Two Minutes

3min Three Minutes

4min Four Minutes

5min Five Minutes

6min Sx Minutes

10 min Ten Minutes

12 min Twelve Minutes

15min Fifteen Minutes

20min Twenty Minutes

30 min Thirty Minutes

1lh One Hour

2h Two Hours

3h Three Hours

4h Four Hours

6h Six Hours

8h Eight Hours

12h Twelve Hours

24 h Twenty Four Hours

48 h Forty Eight Hours

72h Seventy Two Hours

Day Day: Thismay be asa“Water Day” or a“Cdendar Day”.
Week Weekly (Seven Days)

Bi-weekly Bi-weekly (every 2 weeks); dso referred to as fortnightly.
Month Monthly (Caendar Month)

Quarterly 3 Monthly or aquarter of a 12 month period.

Y ear Calendar Year, i.e. 1% January to 31% December.
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Water Year UK Water Year, i.e. 1 October to 30" September of the next
calendar year (e.g. 2002 water year starts on 1/10/2002).
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8.2.3 Table A4 —DataTypeType

The specific way in which the parameter was ether measured or is being presented for example: Mean,
Totd, Event, etc.

Schema ltem Description

| nstantaneous Instantaneous vaue taken a apoint in time.

Event For these data the time that the event occurred is important, e.g. the time at
which a 0.2mm tip was measured by atipping bucket raingauge.

Maximum The maximum vaue recorded in atime period.

Mean The mean vaue of asat of readings.

Minimum The minimum vaue recorded in atime period.

Cumulative Totd A totd of values that increases with each successive vaue over the time
period.

Tota Totd of al vaues over atime period.

8.2.4 Table A5 — NgrType

Thisisthe format for grid references alowed by the Schema, which is an Environment Agency stlandard.

Description
The Nationa Grid Reference (NGR) will be provided in the following format: XX (sheet reference)
followed by an even number of digits with aminimum of 2 and a maximum of 12

For example:
"SU12" —which locates the Station to the nearest 10km square.
"TQ123456" —which isto the nearest 100m square.

"SP1234567890" —which isto the nearest metre.
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8.25 Table A6 —ParameterType

The following table ligs dl of the parameters dlowed by the Schema and indicates what they mean.

Parameter Type Description

Actua Amount of moisture actually evaporated and/or transpired into the atmosphere.

Evapotranspiration

Ammonia Ammonia concentration.

Barometric Pressure |Barometric air pressure.

Coil Current Current in coil.

Conductivity (Field) Mesasure of Conductivity of aliquid that has been taken in the fidd.

Dissolved Oxygen Dissolved Oxygen concentration.

Effective Rainfdl Amount of precipitation that remains (after evaporation and rdlief of soil moisture
deficit) that contributes to surface run-off and/or percolation.

Evaporation Amount of moisture evaporated into the atmosphere.

Flow The volume of liquid flowing through a cross-section in a unit time (may dso be
referred to as Discharge). This may be measured using Ultrasonic,
Electromagnetic or Acoustic Doppler flow gauges or usng a Stage-Discharge
Reationship. (See qudifier for darification.)

Freeze Leve The dtitude a which water will freeze,

Gate Position Pogtion of opening for agate. (See qudifier for clarification.)

GaeAngle Messure of the angle of opening for atilting or rotating gete. (See qudifier for
clarification.)

pH Power of Hydrogen ion concentration: i.e. ameasure of how acid/akali a solution
is.

Potentia The amount of moisture that would be evaporated and/or transpired into the

Evapotranspiration amosphere from a saturated soil.

Probe Voltage Measure of the voltage in probes, normaly associated with the probes of an
electromagnetic flow gauge.

Radiation Incoming solar radiation or net radiation. (See qudifier for darification.)

Rainfall Measure of precipitation. (See qualifier for clarification.)

Redative Humidity Amount of moisturein the ar as a percentage of saturation.

Residud The component of tiddl water leve attributable to meteorologicd effects.

Sinity (In Stu) Measure of sdinity at a point.

Snow Leve Depth of snow.

Soil Moigure Deficit
State

Sunshine Hours
Swdl Wave

Temperature

Amount of moisture (e.g. from incoming precipitation) it would take to saturate
the soil.

Digitd date.

Hours of direct sunshine.

Waves that have been generated el sewhere and have been moved out of the
generding area. Alternatively, the generating wind force has decayed or moved
avay.

Average heat of amaterid, e.g. as measured by athermometer. (See qudifier for
clarification.)
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Total Wave Wave conditions resulting from combined effect of Wind Wave and Swell Wave.

Turbidity Mesasure of the amount of suspended solids within the water column.

Vapour Pressure Pressure exerted by the moisturein the air.

Velocity Measurement of velocity at aparticular depth in ariver.

Voltage Measurement of voltage (maybe referred to as the Electromotive force).

Water Level Measurement of the depth or distance down to the water surface or level relaive
to a specific datum.

Wind Measurement of a current of air moving a speed (See qudifier for clarification,
e.g. Wind — Direction or Wind — Speed.)

Wind Wave Wave conditions directly attributable to recent winds in the generating area.
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8.2.6 TadleA7—PaameterQudifierType

Where necessary this qudifier will clarify what the Parameter refersto. Thisis particularly relevant where
there are more than one of the same type of parameter associated with a Station.

Parameter Qualifier Type |Description

Abstraction E.g. Flow abdtracted from ariver for public water supply.

Air Air temperature.

Ared Parameter refers to amodelled or measured area.

asN Concentration of anmoniaas N.

asO Concentration of Dissolved Oxygen.

Crest Tapping Static head measured at the separation pocket behind the crest of awaeir.

Crest Tapping (2) Second Crest Tapping.

Direction Wind direction.

Downstream Stage Weater level measured downstream of awelr (dso known as'tail’ level).

Dry Bulb Dry bulb temperature.

Effluent Discharge E.g. Flow discharged into a river from a sewerage trestment works.

Groundwater Groundwaeter level (units distinguish whether the level isthe measured dip or
whether it is adjusted to metres above Ordinance Datum).

Height In the case of Waves, vertica distance between crest and successive
trough.

Logged Data returned from alogger.

Maximum Measured maximum vaue, eg. Maximum Temperature.

Minimum Measured minimum value, eg. Minimum Temperature.

MOSES Data from a Soil and Surface Moisture Model

Net Net radiation.

NWP Data from a Numerica Wegther Prediction

Penstock Water leve at penstock.

Percentage of Saturated E.g. Concentration of Dissolved Oxygen as a percentage of saturated.

Percolation Tank Water level in a percolation tank.

Radar Ranfadl amount inferred from RADAR.

Reservoir Level Reservior water level.

Run Run of wind.

Suice Gae Gate isaduice gate.

Soil E.g. Soil temperature.

Solar Incoming solar radiation.

Speed Wind speed.

Stage Water leved in ariver channel. Note that a a ste with more than one water
level, this refersto the primary levd. If the Steisawelr, thisisthe Upstream
Stage.

Storage Raingauge Manudly read raingauge.

Sump Leve Water leve in asump.

Tidd Leve Tidd water leve.

Tipping Bucket Rangauge  |Ranfdl intenaty gauge, usualy connected to alogger and/or telemetry.
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Unionized Concentration of unionized anmonia

Water E.g. water temperature.

Wet Bulb Wet bulb temperature.

1 First of aset of multiple measures of the same parameter, eg. Veocity
paths at an ultrasonic gauge or gates at a control welr.

2 Second set of multiple measures of the same parameter

3 Third set of multiple measures of the same parameter

4 Fourth set of multiple measures of the same parameter

5 Fifth set of multiple measures of the same parameter

6 Sixth set of multiple measures of the same parameter

7 Seventh set of multiple measures of the same parameter

8 Eighth set of multiple measures of the same parameter

9 Ninth set of multiple measures of the same parameter

10 Tenth set of multiple measures of the same parameter

11 Eleventh set of multiple measures of the same parameter

12 Twelfth set of multiple measures of the same parameter

13 Thirteenth set of multiple measures of the same parameter

14 Fourteenth set of multiple measures of the same parameter

15 Fifteenth set of multiple measures of the same parameter

16 Sixteenth sat of multiple measures of the same parameter

17 Seventeenth set of multiple measures of the same parameter

18 Eighteenth set of multiple measures of the same parameter

19 Nineteenth set of multiple measures of the same parameter

20 Twentieth set of multiple measures of the same parameter

8.2.7 Table A8 — DataQualityFlagType

The data flags that can be associated with the value must be unsigned-bytes between 1 and 67. The
meanings behind these numbers are described in the following table.

Number |Name Description

1 |Good Best dataquality.

2 Suspect Failed the latest quality control or there are strong grounds for
suspecting the accuracy of the observation. Thisis better than missing.

3 Edtimated Edimated vaue (e.g. moddled vaue).

4 |Unchecked This vaue has not undergone sufficient quaity control.

5 Missing Gaps/ missng data.

6 |Complete The source data set is complete (e.g. dailly summary derived from all 96
vaues from a 15-min measured series).

7 Incomplete The source data set is not complete, but enough data is provided to
cdculate the summary data.

8 |Auto vdidated The data has been subject to automatic validation routines.

9 Edited The data vaue has been edited; this may be amanud or automatic
process. This may be associated with areason for edit and or comment.
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10

11

12
13

14

15
16

17

18

19

20

21

22

23
24

25

26
27

28
29

30

Extrapolated

Within rating

No rating

Beyond upper limit
Beyond lower limit

Heed only

Tal - modular

Tal - non-modular
Tal - extremey non-
modular

Crest — modular

Crest - non-modular
Crest — extremely non-
modular

Engineer on Site

Norma QC complete

Test Cdibration Data
Itemin Alarm

Off Scan/Disable
Out of Range

Manudly Entered Data

Master Station
Override
Invdid State

Fows are above or below the limit of a stage-discharge relationship and
have been extrapolated. These flows will occur between Within Rating
and Beyond Limit of Reting flags.

The flows are within the upper and lower limits of the stage-discharge
rating.

Thereis no rating present for this data.

Beyond upper limit of rating when flows cdculated using a sage-
discharge eguation.

Beyond lower limit of rating when flows cdculated using a stage-
discharge eguation.

Indicates the Upstream Head only has been used in the flow calculation.

Indicates tail water level used in the flow calculation and the weir was
found to be modular.

Indicates tail water level used in the flow caculation. The welr was
found to be non-modular so a reduction factor has been applied to the
data.

Indicatestal weater level used in the flow caculation. The wer was
found to be extremdy non-modular so a drowned flow reduction factor
has been applied to the data.

Indicates pressure-tapping level used in the flow cdculation and the welr
was found to be modular.

I ndicates pressure-tapping level used in the flow cdculation. The weir
was found to be non-modular so areduction factor has been applied to
the data.

Indicates pressure-tapping level used in the flow calculation. The welr
was found to be extremely non-modular so a drowned flow reduction
factor has been applied to the data.

Indicates an engineer is on Ste, some data vaues may be affected by
their work.

The Qudlity Control procedures have been completed.

The data has been generated during the process of testing and
cdibrating the sensor.

The item that is being recorded by the Tdlemetry system isin a sate of
dam.

The tedlemetry outdtation is set to Off Scan or has been disabled.

The data recorded is out of the minimum or maximum cdibrated range
of the measuring sensor.
A user has manually updated the source system.

The telemetry master station overrideis active. This may have affected
the data.
Thisindicates the Digita Statusisinvaid from the source system.
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31
32
33

35
36

37

38

39

40

41

42

43
44
45
46
47
48
49
50
51

52

53

54

Invdid Time
Trace
Accumulation (Start)

Accumulation

Accumulation (End)
Snow

Snow converted to
ran
Well Dry

Automatic Esimate
Manud Edimate
Observer Edimate

Derived Edimate

Units Correction
Systematic Correction
Inaccessble
Unavailable
Unreliable Estimate
Correction

Reverted to Origina
Raw

Origind

Completed

Failed SDB/MetDB

Failed MIDAS

Thisindicates the time isinvalid from the source system.
Somerain hasfdlen but it istoo little to measure.
Firgt vaue for an accumulated data block.

Rainfal that has accumulated over more than one day between readings
for a storage type gauge. Note that there should be Start and End of
accumulation flags.

Last value for an accumulated data block.

Precipitation that has fallen as snow but has not been converted to
rainfal equivaent.

Precipitation that has falen as snow that has been converted to rainfal
equivaen.

Maximum depth of well reached (i.e. the bottom): there could be water
at greater depth in the aguifer.

Estimate/correction derived automaticaly from a program with no
manud intervention.

Egtimate/corrected vaue has been set manudly (with or without
assstance from a program).

Estimate/correction has been obtained retrospectively from the
observer/station.

Precipitation estimate/correction has been derived from snow/rainfall
equivaence, or trace estimate/correction has been set for consistency
with present westher.

Correction has been obtained by changing units of measuremen.

Correction has been obtained by gpplying a systematic adjustment.
M easurement impossible, because of snow, etc.

An estimate where the origind vadue is not available,

An unreliable estimate (used in radiation QC).

A correction (areported vaue is assumed to bein error).
Vduereverted to origind.

Origina vaue verified by observer.

The datavaueisthe origind or raw vaue retrieved from an externa
source without any verification.

The origind data vaue was missing and was replaced by a vaue that
was derived by amode.

Failed Synoptic Database (SDB) or Met Office Database (MetDB) QC
check.

Failed MIDAS vdidation.
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55

56
57
58

59
60
61
62
63

65
66
67

Position/M ovement
Faled
Range Failed

Congsgtency Falled
Sequence check
Faled

Ared check Failed
MO QCleve O
MO QCleve 1
MO QC leve 2

MO QC leve 4

MO QC level 6
MO QC level 8
High Tide

Low Tide

Failed dimate QC marine position or movement check.

Failed climate QC range check.
Failed climate QC interna consistency check.

Failed climate QC sequence check.

Failed climate QC ared check.

Initid climate QC program has not been run.
Initid climate QC program has been run.
Initid QC queries processed.

Further range or interna consstency or sequence checks job(s) run and
queries processed.
Fina (or only) ared or buddy job run and queries processed.

Find (or only) monthly job(s) run and queries processed.
Water level a High tide: note that thisis usualy aforecad.

Water level at Low tide: note that thisis usualy aforecast.

8.2.8 Table A9—UnitsType

These are the units that are associated with the set-of-values.

Schemaitem | Description

Missing Unit - none specified

% Percentage

% opening Percentage opening (when applied to Gate or Sluice Gate)
% Sat Percentage Saturation

1000m3 Thousand cubic metres

1000m3/d Thousand cubic metres per day (TCMD)
10m3 Ten cubic metres

Amps Amperes (dectrical current)

Bar 14 |bs per square inch - atmospheric pressure
cm Centimetres

cm2 Square centimetre

cn3 Cubic centimetres

cmals Cubic centimetres per second

deg Degrees

deg opening Degrees of Opening
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degC
degd
deg F

ft/s
ft2
FTU
gl
Hazen
in

in2

Jem2
Jm2

km

km?2
Knots
kwW
kWh

I/h

/s

m

m/'s

m2

m3
m3/d
m3/h
ma3/s
m3lyear
mA
mAQOD
mASD
mbar
mBDAT
mg/l
micro g/l
microm
micro S/cm
microV
Mile
min

Ml

Mi/d
mm

Degrees Centigrade / Celsius
Degrees referenced to True North
Degrees Fahrenhelt

Feet

Feet per second

Square feet

Formazic Turbidity Units
Grams per litre

Hazen Colour Units

Inches

Square inches

Joules

Joules/'Square Centimetre
Joules/Square metre

Kevin (absolute temp)
Kilometres

Square kilometres

Knots

Kilowetts

Kilowatts per hour

Litres per hour

Litres per second

Metres

Metres per second

Square metres

Cubic metres

Cubic metres per day

Cubic metres per hour

Cubic metres per second (also know as cumecs)
Cubic metres per year
MilliAmps

Metres above Ordnance Datum
Metres above Station Datum
Millibar

Metres below Datum
Milligrams per litre
Micrograms per litre
Micrometres

Micro seimens per centimeter
Micro Volts

Miles

Minutes

Megditres

Megdlitres per day
Millimetres
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mmvd Millimetres per day

mnvh Millimetres per hour

mmol/l Milli-Mols per litre

mol/m3 Moles per cubic metre

mph Miles per hour

mS/cm Milli Seconds per centimeter

mSm Milli Seconds per metre

mv MilliVolts

mw/m2 Milliwetts per metre squared

ng/l Nanograms per litre

NTU Nephdometric Turbidity Units

NTU % Percentage of Nationa Turbidity Units
on/off Digitd Status

pH Power of Hydrogen ION concentration (nit Range 1 to 14)
ppt Parts per thousand

revs Revolutions

S Seconds

Sec opening Seconds of opening (Gate or Suice Gate)
V Volts

W/m2 Watts per metre squared

8.2.9 Table A10 — RegionType

The UK Region in which Environment Agency Offices Operate

Region
Anglian
Head Office
Midland
North East
North West
South West
Southern
Thames
EA Wdes
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9 Appendix B — XML Samplefiles

9.1 Themost basic example

This file contains no datal

<?xml version="1.0" encoding="UTF-8"?><EATimeSeriesDataExchangeFormat xmins="http://www.environment-
agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat" xmins:md="http://www.environment-
agency.gov.uk/’XMLSchemas/EAMetadataFormat" xmins:xsi = "http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemaLocation =
“http:/www.environment-agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat EATimeSeriesDataExchangeFormat.xsd"/>

9.2 Mixed example

This example contains two stations and demonstrates different types of dataset. Annotations are included
for clarity.

<?xml version="1.0" encoding="UTF-8"?>

<EATimeSeriesDataExchangeFormat xmins="http://www.environment-
agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat" xmins:md="http://www.environment-
agency.gov.uk/XMLSchemas/EAMetadataFormat” xmins:xsi = "http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemaLocation =
"http://www.environment-agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat EATimeSeriesDataExchangeFormat.xsd">

<md:Publisher>Environment Agency</md:Publisher>
<md:Source>Plain English Document</md:Source>
<md:Description>Mixed data file</md:Description>
<md:Date>2003-06-20</md:Date>
<md:Time>15:30:15</md:Time>

<Station
region="Thames"
stationReference="2200"
stationName="RIVER THAMES AT READING"
ngr="SU71807406">

<l-- Four days of daily mean flows -->

<SetofValues
parameter="Flow"
dataType="Mean"
period="Day"
characteristic="Derived"
units="m3/s"
startDate="2003-04-20"
endDate="2003-04-23"
dayOrigin="09:00:00">

<Value date="2003-04-20" flag1="1" flag2="1" percentFlag2="100">15.63</Value>

<Value date="2003-04-21" flag1="2" flag2="1" percentFlag2="92.5">16.21</Value>

<Value date="2003-04-22" flag1="1" flag2="1" percentFlag2="87" flag3="2" percentFlag3="5.5">16</Value>
<Value date="2003-04-23" flag1="2" flag2="1" percentFlag2="85.2" flag3="2" percentFlag3="14.8">17.36</Value>
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<Comment startDate="2003-04-22">This daily mean flow was derived from an incomplete set of good and suspect data but has
been validated and found to be of good overall quality</Comment>
<Comment startDate="2003-04-21" endDate="2003-04-23">This demonstrates that you can have nested comments</Comment>

</SetofValues>
<l-- 1 and a half hours of recorded levels (e.g. from telemetry) -->

<SetofValues
parameter="Water Level"
qualifier="Stage"
dataType="Instantaneous"
period="15 min"
characteristic="Measured"
productRef="H12"
units="m"
startDate="2003-04-20"
startTime="12:00:00"
endDate="2003-04-20"
endTime="13:30:00"
dayOrigin="09:00:00"
valuesPerDay="96">

<Value date="2003-04-20" time="12:00:00">3.125</Value>
<Value date="2003-04-20" time="12:15:00">3.126</Value>
<Value date="2003-04-20" time="12:30:00">3.125</Value>
<Value date="2003-04-20" time="12:45:00">3.127</Value>
<Value date="2003-04-20" time="13:00:00" flag1="25">8.568</Value>
<Value date="2003-04-20" time="13:15:00">3.127</Value>
<Value date="2003-04-20" time="13:30:00">3.126</Value>
</SetofValues>
</Station>

<Station region="Thames" stationReference="265922"
stationName="CAVERSHAM LOCK" ngr="SU72067403">

<l-- 1 monthly rainfall total -->

<SetofValues
parameter="Rainfall"
qualifier="Storage Raingauge"
dataType="Total"
period="Month"
characteristic="Measured"
units="mm"
startDate="2003-04-01"
endDate="2003-04-01"
dayOrigin="09:00:00">

<Value date="2003-04-01" flagl="4">36.5</Value>
</SetofValues>

</Station>
</EATimeSeriesDataExchangeFormat>
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9.3 A datafilethat containsalist of stations

This example demondtrates that you can create basic dation lists that are vaid againgt the Schema.

<?xml version="1.0" encoding="UTF-8"?>

<EATimeSeriesDataExchangeFormat xmIns="http://www.environment-
agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat" xmins:md="http://www.environment-
agency.gov.uk/XMLSchemas/EAMetadataFormat” xmins:xsi = "http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemaLocation =
“http://www.environment-agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat EATimeSeriesDataExchangeFormat.xsd">

<md:Publisher>Environment Agency</md:Publisher>
<md:Source>Plain English Document</md:Source>
<md:Description>A station list example</md:Description>
<md:Date>2003-06-20</md:Date>
<md:Time>15:30:15</md:Time>

<Stafion region="Thames" stationReference="2200"

stationName="RIVER THAMES AT READING" ngr="SU71807406"/>
<Station region="Thames" stationReference="2201"

stationName="River Thames at Caversham Lock" ngr="SU72067403"/>
<Station region="Thames" stationReference="2210"

stationName="RIVER KENNET AT MARLBOROUGH" ngr="SU18706862"/>
<Station region="Thames" stationReference="2219"

stationName="RIVER OG AT MARLBOROUGH (POULTON FARM)" ngr="SU19256984"/>
<Station region="Thames" stationReference="2222"

stationName="River Kennet at Mildenhall (Durnsford Mill)" ngr="SU22196938"/>
<Station region="Thames" stationReference="2223"

stationName="River Kennet at Stichcombe" ngr="SU22626939"/>

<Station region="Thames" stationReference="2227"

stationName="River Kennet at Ramsbury (Howe Mill)" ngr="SU27977153"/>
<Station region="Thames" stationReference="2229"
stationName="ALDBOURNE AT RAMSBURY" ngr="SU28967173"/>
<Station region="Thames" stationReference="2230"

stationName="RIVER KENNET AT KNIGHTON" ngr="SU29507102"/>
<Station region="Thames" stationReference="2232"

stationName="River Kennet at Knighton - side" ngr="SU29457096"/>
<Station region="Thames" stationReference="2236"

stationName="River Kennet at Eddington Bridge" ngr="SU34216902"/>
<Station region="Thames" stationReference="2238"

stationName="River Shalbourne at Smitham Bridge" ngr="SU33106830"/>
<Station region="Thames" stationReference="2239"

stationName="RIVER DUN AT HUNGERFORD" ngr="SU32136852"/>
<Station region="Thames" stationReference="2240"

stationName="River Kennet at Marsh Benham" ngr="SU42306700"/>
<Station region="Thames" stationReference="2241"

stationName="RIVER SHALBOURNE AT HUNGERFORD" ngr="SU33066831"/>
<Station region="Thames" stationReference="2250"

stationName="RIVER KENNET AT NEWBURY" ngr="SU47136717"/>
<Station region="Thames" stationReference="2251"

stationName="River Lambourn at Lambourn" ngr="SU32787901"/>

<Station region="Thames" stationReference="2252"

stationName="River Lambourn at Eastbury Rd Bridge" ngr="SU34807700"/>
<Station region="Thames" stationReference="2253"

stationName="River Lambourn at East Shefford" ngr="SU38907460"/>
<Station region="Thames" stationReference="2255"
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stationName="River Lambourn at Welford" ngr="SU41117306"/>

<Station region="Thames" stationReference="2260"

stationName="River Kennet U/S Ham Bridge" ngr="SU49106710"/>

<Station region="Thames" stationReference="2262"

stationName="Winterbourne Stream at Winterbourne" ngr="SU45307150"/>

<Station region="Thames" stationReference="2264"

stationName="WINTERBOURNE STREAM AT BAGNOR" ngr="SU45266947"/>

<Station region="Thames" stationReference="2267"

stationName="River Kennet at Donnington Grove" ngr="SU45706890"/>

<Station region="Thames" stationReference="2269"

stationName="RIVER LAMBOURN AT SHAW" ngr="SU47036821"/>

<Station region="Thames" stationReference="2271"/>

<Station region="Thames" stationReference="2298"

stationName="River Kennet at Blakes Lock" ngr="SU72737353"/>
</EATimeSeriesDataExchangeFormat>

94  XSL Stylesheet —Mark-up example

9.4.1 The XML data file

Thefollowing isaliging of adatafile Note that thelinein blue directs the reader to mark-up the file using
the “Transform_Comma_Sep.xd” styleshest.

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="Transform_Comma_Sep.xsl"?>

<EATimeSeriesDataExchangeFormat xmins="http://www.environment-
agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat" xmins:md="http://www.environment-
agency.gov.uk/XMLSchemas/EAMetadataFormat” xmins:xsi = "http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemaLocation =
"http://www.environment-agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat EATimeSeriesDataExchangeFormat.xsd">

<md:Publisher>Environment Agency</md:Publisher>
<md:Source>Plain English Document</md:Source>
<md:Description>Stylesheet example file</md:Description>
<md:Date>2003-06-20</md:Date>
<md:Time>15:30:15</md:Time>

<Station region="Thames" stationReference="TQ27/337"
stationName="HAMMERSMITH OBH" ngr="TQ22307834">

<SetofValues parameter="Water Level" dataType="Instantaneous" period="Unspecified" units="mAOD">
<Value date="1974-12-27" time="05:15:00" flag1="2">5.57</Value>
<Value date="1974-12-27" time="05:30:00" flag1="2" flag2="38" flag3="9">5.57</Value>
<Value date="1974-12-27" flag1l="2" flag2="1" percentFlag2="14.5" flag3="3" percentFlag3="65.5" flag4="5"
percentFlag4="20">5.65</Value>
</SetofValues>

<SetofValues parameter="Water Level" dataType="Instantaneous"
period="Unspecified" units="mAOD"
startDate="2000-01-01" endDate="2003-12-31">

<Value date="2000-01-01" time="11:32:28" flag1="1">-34.988</Value>
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<Value date="2000-01-01" time="17:32:28" flag1="1" flag2="9">-35.015</Value>

<Value date="2000-01-01" time="23:32:28" flag1="4">-34.978</Value>

<Value date="2000-01-02" time="05:32:28" flag1="4">NaN</Value>

<Value date="2000-01-02" time="11:32:28" flag1="4">-34.978</Value>

<Value date="2000-01-02" time="17:32:28" flag1="4">-35.006</Value>

<Value date="2000-01-02" time="23:32:28" flag1="4">-34.905</Value>

<Value date="2000-01-03" time="05:32:28" flag1="4">-34.96</Value>

<Value date="2000-01-03" time="11:32:28" flag1="4">-34.886</Value>

<Value date="2000-01-03" time="17:32:28" flag1="4">-34.942</Value>

<Comment startDate="2000-01-02" startTime="05:32:28" endDate="2000-01-02" endTime="05:32:28">I'm a comment that applies
to an invalid value</Comment>

</SetofValues>

<SetofValues parameter="Water Level" qualifier="Logged" dataType="Instantaneous"

period="Unspecified" units="mAOD"

startDate="2000-01-01" endDate="2003-12-31">
<Value date="2000-01-01" time="11:32:28">-34.988</Value>
<Value date="2000-01-01" time="17:32:28">-35.015</Value>
<Value date="2000-01-01" time="23:32:28" flag1="24">-34.978</Value>
<Value date="2000-01-02" time="05:32:28" flagl="27">NaN</Value>
<Value date="2000-01-02" time="11:32:28">-34.978</Value>

</SetofValues>

</Station>
</EATimeSeriesDataExchangeFormat>

9.4.2 The Transform_Comma_Sep.xsl stylesheet

Note that this is a very badc sylesheet. Usng the functiondlity available to XML parsers, mogt text file
formats can be emulated. These can be developed as and when required.

9.4.2.1 Basic CSV stylesheet

<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet version="1.0" xmins:xsl="http://mww.w3.0rg/1999/XSL/Transform" xmIns:ea="http://www.environment-
agency.gov.uk/’XMLSchemas/EATimeSeriesDataExchangeFormat" xmins:md="http://www.environment-
agency.gov.uk/’XMLSchemas/EAMetadataFormat">

<le-
Basic CSV mark-up stylesheet for the EATimeSeriesDataExchangeFormat
Chris Beales, June 2003

->

<xsl:output method="text" media-type="text/plain" />
<xsl:strip-space elements="*" />

<xsl:template match="/">
<xsl:apply-templates select="md:EAMetadataFormat" />
<xsl:apply-templates select="ea:EATimeSeriesDataExchangeFormat" />
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</xsl:template>

<xsl:template match="EAMetadataFormat™>
<xsl:apply-templates select="md:*"/>
</xsl:template>

<xsl:template match="md:*" />

<xsl:template match="EATimeSeriesDataExchangeFormat'>
<xsl:apply-templates select="ea:Station"/>
</xsl:template>

<xsl:template match="ea:Station" >Region: <xsl:value-of select="@region"/>
Station Name: <xsl:value-of select="@stationName"/>

Station Reference: <xsl:value-of select="@stationReference"/>

NGR: <xsl:value-of select="@ngr"/><xsl:text>&#xd;&#xA;</xsl:text>
<xsl:apply-templates select="ea:SetofValues"/>

</xsl:template>

<xsl:template match="ea:SetofValues">

&quot;Parameter&quot;, &quot;<xsl:value-of select="@parameter'/>&quot;<xsl.if test="@qualifier">
&quot;Qualifier&quot;,&quot;<xsl:value-of select="@qualifier"/>&quot;</xsl:if>

&quot;Data Type&quot;,&quot;<xsl:value-of select="@dataType"/>&quot;
&quot;Period&quot;,&quot;<xsl:value-of select="@period"/>&quot;
&quot;Interval&quot;,&quot;<xsl:value-of select="@interval'/>&quot;
&quot;Characteristic&quot;,&quot;<xsl:value-of select="@characteristic"/>&quot;

&quot;Point Reference&quot;,&quot;<xsl:value-of select="@pointReference"/>&quot;
&quot;Units&quot;,&quot;<xsl:value-of select="@units"/>&quot;

&quot;Start Date&quot;,<xsl:value-of select="@startDate"/>

&quot;Start Time&quot;<xsl:value-of select="@startTime"/>

&quot;End Date&quot;,<xsl:value-of select="@endDate"/>

&quot;End Time&quot;,<xsl:value-of select="@endTime"/>

&quot;Day Origin&quot;,<xsl:value-of select="@dayOrigin"/>

&quot;Values Per Day&quot;,<xsl:value-of select="@valuesPerDay"/><xsl:text>&#xd;&#xA; </xsl:text>
<xsl:apply-templates select="ea:Value"/>

<xsl:apply-templates select="ea:Comment'/>

</xsl:template>

<xsl:template match="ea:Value">

<xsl:value-of select="@date"/><xsl:if test="@time">&#x20;<xsl:value-of select="@time"/></xsl:if> <xsl:value-of
select="@flagl"/><xsl:value-of select="."/><xsl:text>&#xd;&#XA </xsl:text>

</xsl:template>

<xsl:template match="ea:Comment">

&quot,Comments&quot;

<xsl:value-of select="@startDate"/><xsl:value-of select="@startTime"/> <xsl:value-of select="@endDate"/><xsl:value-of
select="@endTime"/><xsl:value-of select="."/><xsl:text>&#xd;&#xA;</xsl:text>

</xsl:template>

</xsl:stylesheet>

9.4.2.2 CSV Results (based on9.4.1)

Regi on: Thanes
Station Nane: HAMVERSM TH OBH
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Station Reference: TQ7/337
NGR: TQ@22307834

"Paranmeter","Water Level"

"Data Type", "I nstantaneous"
"Period", "Unspecified"
“Interval™,""

"Characteristic",
"Poi nt Reference",
"Units", " mAQOD"
"Start Date",
"Start Time"

"End Date",

"End Ti nme",

"Day Origin",

"Val ues Per Day",
1974-12-27 05:15:00, 2,5.57
1974-12-27 05:30:00, 2,5.57
1974-12-27,2,5. 65

"Paranmeter","Water Level"

"Data Type", "I nstantaneous"
"Period", "Unspecified"
“Interval™,""

"Characteristic",
"Poi nt Reference",
"Units", " mAQD"
"Start Date",2000-01-01
"Start Time"

"End Date", 2003-12-31

"End Tinme",

"Day Origin",

"Val ues Per Day",

2000-01-01 11:32:28,1,-34.988
2000-01-01 17:32:28,1,-35.015
2000- 01-01 23:32:28,4,-34.978
2000- 01- 02 05:32: 28, 4, NaN
2000-01-02 11:32:28,4,-34.978
2000-01-02 17:32: 28, 4,-35.006
2000- 01- 02 23:32:28,4,-34.905
2000- 01- 03 05:32:28,4,-34.96
2000- 01-03 11:32:28,4,-34.886
2000-01-03 17:32:28,4,-34.942

" Conment s*"
2000- 01- 02, 05: 32: 28, 2000-01- 02, 05: 32: 28,1 'm a comment that applies to an invalid
val ue

"Paranmeter","Water Level"
"Qualifier","Logged"

"Data Type", "l nstantaneous"
"Period", "Unspecified"
“Interval™,""

"Characteristic",
"Poi nt Reference",
"Units", " mAQOD"

"Start Date",2000-01-01
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"Start Tine"

"End Date", 2003-12-31

"End Tine",

"Day Origin",

"Val ues Per Day",

2000- 01-01 11:32:28,,-34.988
2000-01-01 17:32:28,,-35.015
2000- 01- 01 23:32:28,24,-34.978
2000- 01- 02 05: 32: 28, 27, NaN
2000- 01-02 11:32:28,,-34.978

Plain English description of the Page 58
Environment Agency’s Time-Series Data Exchange Format Version: 1.1.1 (29/06/2004)



9.4.3 The Transform_HTML.xsl stylesheet

This is another basic example stylesheet, which converts the XML data file into an HTML web page. To
direct the parser to use this sheet, you would need to dter the xml-stylesheet line to:

<?xml-stylesheet type="text/xsl" href="Transform_HTML.xs|"?>

9.4.3.1 Basic HTML stylesheet

<?xml-stylesheet type="text/xsl" ?>

<xsl:stylesheet version="1.0" xmins:xsl="http://www.w3.0rg/1999/XSL/Transform" xmins.ea="http://www.environment-
agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat” xmins:md="http://www.environment-
agency.gov.uk/XMLSchemas/EAMetadataFormat">

<l--
Basic HTML mark-up stylesheet for the EATimeSeriesDataExchangeFormat

Chris Beales, June 2003

<xsl:template match="/">
<html>
<head>
<title>Untitled</title>
</head>
<body>
<xsl:apply-templates select="md:EAMetadataFormat"/>
<xsl:apply-templates select="ea:EATimeSeriesDataExchangeFormat"/>
</body>
<html>
</xsl:template>

<xsl:template match="md:Publisher"/>
<xsl:template match="md:Source"/>

<xsl:template match="md:Description">
<H1><xsl:value-of select="."/></H1>
</xsl:template>

<xsl:template match="md:Date">
<I>File created on <xsl:value-of select="."/> at </I>
</xsl:template>

<xsl:template match="md:Time">

<I><xsl:value-of select="."/></I>
</xsl:template>

<xsl:template match="EATimeSeriesDataExchangeFormat">
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<xsl:apply-templates select="ea:Station"/>
</xsl:template>

<xsl:template match="ea:Station">

<table class="tblhdr" width="500" cellpadding="0" cellspacing="0" border="1" bordercolor="steelblue">

<tbody align="left">

<tr>
<th bgcolor="#D3D3D3">Station</th>

<Jtr>

<tr>
<th>Region: <xsl:value-of select="@region"/>
<th>

<Jtr>

<tr>
<th>Station Name: <xsl:value-of select="@stationName"/>
<th>

<Jtr>

<tr>
<th>Station Reference: <xsl:value-of select="@stationReference"/>
<th>

<Jtr>

<tr>
<th>NGR: <xsl:value-of select="@ngr"/>
<th>

<Jtr>

<xsl:apply-templates select="ea:SetofValues"/>

</thody>
</table>
</xsl:template>

<xsl:template match="ea:SetofValues">
<tr>
<th bgcolor="#D3D3D3">Set of Values Header</th>
<ftr>
<tr>
<th>Parameter:<xsl:value-of select="@parameter"/>
<xsl:if test="@qualifier"> - <xsl:value-of select="@qualifier"/></xsl:if>
<th>
<ftr>
<tr>
<th>Data Type:<xsl:value-of select="@dataType"/>
<th>
<ftr>
<tr>
<th>Period:<xsl:value-of select="@period"/>
<th>
<ftr>
<xslif test="@interval">
<tr>
<th>Interval:<xsl:value-of select="@interval"/>
<th>
<Jtr>
<Ixslif>
<xsl:if test="@characteristic">
<tr>
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<th>Characteristic:<xsl:value-of select="@characteristic"/>
</th>
<Jtr>
</xslif>
<xsl:if test="@pointReference">
<tr>
<th>Point Reference:<xsl:value-of select="@pointReference"/>
</th>
<Jtr>
</xslif>
<tr>
<th>Units:<xsl:value-of select="@units"/>
</th>
<Jtr>
<xsl:if test="@startDate">
<tr>
<th>Start Date:<xsl:value-of select="@startDate"/>
</th>
<Jtr>
</xslif>
<xsl:if test="@startTime">
<tr>
<th>Start Time:<xsl:value-of select="@startTime"/>
</th>
<Jtr>
</xslif>
<xsl.if test="@endDate">
<tr>
<th>End Date:<xsl:value-of select="@endDate"/>
</th>
<Jtr>
</xslif>
<xsl.if test="@endTime">
<tr>
<th>End Time:<xsl:value-of select="@endTime"/>
</th>
<Jtr>
</xslif>
<xsl:if test="@invalidNumber">
<tr>
<th>Invalid Number:<xsl:value-of select="@invalidNumber"/>
</th>
<Jtr>
</xslif>
<xsl:if test="@dayOrigin">
<tr>
<th>Day Origin:<xsl:value-of select="@dayOrigin"/>
</th>
<Jtr>
</xslif>
<xsl.if test="@valuesPerDay">
<tr>
<th>Values Per Day:<xsl:value-of select="@valuesPerDay"/>
</th>
<Jtr>
</xslif>
<tr>
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<th bgcolor="#D3D3D3">Value + Quality</th>
<ftr>
<xsl:apply-templates select="ea:Value"/>
<tr>

<th bgcolor="#D3D3D3">Comments</th>
<ftr>
<xsl:apply-templates select="ea:Comment"/>

</xsl:template>

<xsl:template match="ea:Value">
<tr>
<th bgcolor="#D3D3D3">
<xsl:value-of select="@date"/>
<xsl:if test="@time">
&#x20;<xsl:value-of select="@time"/>
</xslif>
<th>
</tr>
<tr>
<th>Amount: <xsl:value-of select="."/></th>
</tr>
<xsl:if test="@flagl">
<xsl:choose>
<xsl:when test="@flagl = 1">
<tr>
<th>Quality: Good</th>
<ftr>
</xsl:when>
<xsl:when test="@flagl = 2">
<tr>
<th>Quality: Suspect</th>
<ftr>
</xsl:when>
<xsl:when test="@flagl = 3">
<tr>
<th>Quality: Estimated</th>
<ftr>
</xsl:when>
<xsl:when test="@flagl = 4">
<tr>
<th>Quality: Unchecked</th>
<ftr>
</xsl:when>
<xsl:when test="@flagl = 5">
<tr>
<th>Quality: Missing</th>
<ftr>
</xsl:when>
<xsl:when test="@flagl = 6">
<tr>
<th>Quality: Complete</th>
<ftr>
</xsl:when>
<xsl:when test="@flagl = 7">
<tr>
<th>Quality: Incomplete</th>
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<ftr>
</xsl:when>
</xsl:choose>
</xslif>
</xsl:template>

<xsl:template match="ea:Comment">
<tr>

<th>Start Date: <xsl:value-of select="@startDate"/></th>

<Jtr>
<tr>

<th>Start Time: <xsl:value-of select="@startTime"/></th>

<Jtr>
<tr>

<th>End Date: <xsl:value-of select="@endDate"/></th>

<Jtr>
<tr>

<th>End Time <xsl:value-of select="@endTime"/></th>

<Jtr>
<tr>
<th>Comment: <xsl:value-of select="."/></th>
<Jtr>
</xsl:template>
</xsl:stylesheet>

9.4.3.2 HTML Results

Stylesheet examplefile

File created on 2003-06-20 at 15:30:15

Station

|[Region: Thames

Station Name: HAMMERSMITH OBH

Station Reference: TQ27/337

NGR: TQ22307834

Set of Values Header

|Parameter:Water Level

|Data Type: Instantaneous

[Period: Unspecified

UnitsmAOD

Value + Quality

1974-12-27 05:15:00

Amount: 5.57

Quality: Suspect

1974-12-27 05:30:00
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Amount: 5.57

Quality: Suspect

1974-12-27

Amount: 5.65

Quality: Suspect

Comments

Set of Values Header

|Parameter :Water L evel

[Data Type: | nstantaneous

[Period: Unspecified

UnitsmAOD

Start Date: 2000-01-01

|[End Date: 2003-12-31

\Value + Quality

2000-01-01 11:32:28

Amount: -34.988

Quality: Good

2000-01-01 17:32:28

Amount: -35.015

Quiality: Good

2000-01-01 23:32:28

Amount: -34.978

Quality: Unchecked

2000-01-02 05:32:28

Amount: NaN

Quality: Unchecked

2000-01-02 11:32:28

Amount: -34.978

Quality: Unchecked

2000-01-02 17:32:28

Amount: -35.006

Quality: Unchecked

2000-01-02 23:32:28

Amount: -34.905

Quality: Unchecked

2000-01-03 05:32:28

Amount: -34.96

Quality: Unchecked

2000-01-03 11:32:28
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Amount: -34.886

Quality: Unchecked

2000-01-03 17:32:28

Amount: -34.942

Quality: Unchecked

Comments

Start Date: 2000-01-02

Start Time: 05:32:28

|End Date: 2000-01-02

[End Time 05:32:28

Comment: I'm a comment that appliesto an invalid value

Set of Values Header

|Parameter:Water Level - Logged

|Data Type: I nstantaneous

[Period: Unspecified

UnitsmAOD

Start Date: 2000-01-01

|End Date:2003-12-31

Value + Quality

2000-01-01 11:32:28

Amount: -34.988

2000-01-01 17:32:28

Amount: -35.015

2000-01-01 23:32:28

Amount: -34.978

2000-01-02 05:32:28

Amount: NaN

2000-01-02 11:32:28

Amount: -34.978

Comments
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10 Appendix C —Schema Listing

10.1 EATImeSeriesDataExchangefFor mat

Ligting of the Environment Agency's Time-Series Data Exchange Format (Verson 1.1).

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema targetNamespace="http://www.environment-agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat" xmins:xsd="nttp://www.w3.0rg/2001/XMLSchema"
xmlns:md="http://www.environment-agency.gov.uk/XMLSchemas/EAMetadataFormat" xmins="http://www.environment-agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<I--

XML Architecture Schema for time-series data exchange

Purpose: This schema is used to supply the base building data structures for time-series data exchange
within, to and from the Environment Agency.

Author: Chris Beales, EA Data, Information and Environmental Assessment, and
Simon Wood, HARP Build Stage Manager
based on an original design by Dave Burrows, and Giles Colton, EA CIS Development Team.
For further information please refer to the document EATimeSeriesSchemaDescription.doc
which is located at http:/iwww.environment-agency.gov.uk/’XMLSchemas/EATimeSeriesDataExchangeFormat/PlainEnglish/EATimeSeriesSchemaDescription.doc

Current Version 1.1, Modified: 2004-06-29

Edit: James Procter
- modified Dublin Core date to current release - (dc:Date 2004-06-29 dc:Date)

Current Version 1.1, Modified: 2004-05-05

Edits & testing: lan Dawes and Chris Beales
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- additional optional attribute field named productRef introduced to the SetOfValues element between
the qualifier and dataType fields to permit unique identification of Met Office gridded products.
This field can then be populated with the Agency's unique product references that are assigned to
every Met Office radar/gridded data stream.

- new SimpleType called String_10Type added
- Removal of the trailing space on the end of "deg " in UnitsType.

- Addition to ParameterType of
- "Residual”, "Total Wave", "Wind Wave", "Swell Wave" and "Freeze Level"

- Addition to ParameterQualifierType of
- "Height", "Period", "MOSES", "NWP"

- Flag description changed from textual description to individually defined elements with attributes

History

Version: 1.0, Date: 2003-06-27
- Original Release

>

<xsd:annotation>
<xsd:appinfo xmins:gms="http://www.govtalk.gov.uk/CM/gms" xmins:dc="http://purl.org/dc/elements/1.1/">

<dc:Contributor/>
<dc:Coverage/>
<dc:Creator>EA Data, Information and Environmental Assessment; HARP and CIS Development</dc:Creator>
<dc:Date>2004-06-29</dc:Date>
<dc:Description>This schema is used to supply the base building data structures for time series data exchange within, to and from the Environment Agency</dc:Description>
<dc:Format/>
<dc:Identifier>{http://www.environment-agency.gov.uk/XMLSchemas/EATimeSeriesDataExchangeFormat}v1.1</dc:Identifier>
<dc:Language/>
<dc:Publisher>Environment Agency</dc:Publisher>
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<dc:Relation/>
<dc:Rights/>
<dc:Source/>
<dc:Subject/>
<dc:Title>Environment Agency Time Series Data Exchange Format Schema</dc:Title>
<dc:Type/>
</xsd:appinfo>
</xsd:annotation>
<xsd:import namespace="http://www.environment-agency.gov.uk/’XMLSchemas/EAMetadataFormat" schemaLocation="EAMetadata.xsd"/>
<xsd:element name="EATimeSeriesDataExchangeFormat">
<xsd:annotation>
<xsd:documentation>Hydrometric, Catchment Average Accumulations, National Tide Gauge Network, Tide Predictions, Surge and Wave forecasts.</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="md:Publisher" minOccurs="0">
<xsd:annotation>
<xsd:documentation>The entity responsible for making the resource available (e.g. "Environment Agency")</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element ref="md:Source" minOccurs="0">
<xsd:annotation>
<xsd:documentation>The reference to the source (system) from which the data is derived (e.g. "Hydrometric Archive")</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element ref="md:Description” minOccurs="0">
<xsd:annotation>
<xsd:documentation>An account of the content of the data file (e.g. "Data request for Joe Bloggs")</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element ref="md:Creator" minOccurs="0">
<xsd:annotation>
<xsd:documentation>The entity primarily responsible for producing the content of the resource. This is preferably not a named person but a post or a department</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element ref="md:Date" minOccurs="0">
<xsd:annotation>
<xsd:documentation>The date that the file was created in XML format (ccyy-mm-dd)</xsd:documentation>
</xsd:annotation>
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</xsd:element>
<xsd:element ref="md:Time" minOccurs="0">
<xsd:annotation>
<xsd:documentation>The time that the file was created in XML format (hh:mm:ss)</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element ref="md:Identifier" minOccurs="0">
<xsd:annotation>
<xsd:documentation>The hardware device (e.g. server identifier) from which the data file was created</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Station" minOccurs="0" maxOccurs="unbounded">
<xsd:annotation>
<xsd:documentation>site, station, gauge, point or areal location identification details</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="SetofValues" minOccurs="0" maxOccurs="unbounded">
<xsd:annotation>
<xsd:documentation>set of values for a site, station, gauge, point or areal location</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="Value" minOccurs="0" maxOccurs="unbounded">
<xsd:annotation>
<xsd:documentation>floating point, single precision value</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:float">
<xsd:attribute name="date" type="xsd:date" use="required">
<xsd:annotation>
<xsd:documentation>value date (ccyy-mm-dd)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="time" type="xsd:time" use="optional">
<xsd:annotation>
<xsd:documentation>value time (hh:mm:ss)</xsd:documentation>
</xsd:annotation>
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</xsd:attribute>
<xsd:attribute name="flagl" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>First data quality flag</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="flag2" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Second data quality flag</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="flag3" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Third data quality flag</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="flag4" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Forth data quality flag</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="flag5" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Fifth data quality flag</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="flag6" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Sixth data quality flag</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="flag7" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Seventh data quality flag</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="flag8" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Eighth data quality flag</xsd:documentation>
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</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="flag9" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Ninth data quality flag</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="flag10" type="DataQualityFlagType" use="optional">
<xsd:annotation>
<xsd:documentation>Tenth data quality flag</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="percentFlagl" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flagl</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="percentFlag2" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flag2</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="percentFlag3" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flag3</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="percentFlag4" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flag4</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="percentFlag5" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flagh</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="percentFlag6" type="PercentageType" use="optional">
<xsd:annotation>
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<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flag6</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="percentFlag7" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flag7</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="percentFlag8" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flag8</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="percentFlag9" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flag9</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="percentFlag10" type="PercentageType" use="optional">
<xsd:annotation>
<xsd:documentation>Percentage relating to a derived value - indicates how much of the source data was considered to match flag10</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>

</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="Comment" minOccurs="0" maxOccurs="unbounded">
<xsd:annotation>
<xsd:documentation>comment relating to a set of values</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:simpleContent>

<xsd:extension base="xsd:string">
<xsd:attribute name="startDate" type="xsd:date" use="optional">
<xsd:annotation>
<xsd:documentation>The start date of the period to which comment applies (ccyy-mm-dd)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
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<xsd:attribute name="startTime" type="xsd:time" use="optional">
<xsd:annotation>
<xsd:documentation>The start time of the period to which comment applies (hh:mm:ss)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="endDate" type="xsd.date" use="optional">
<xsd:annotation>
<xsd:documentation>The end date of the period to which comment applies (ccyy-mm-dd)</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
<xsd:attribute name="endTime" type="xsd:time" use="optional">
<xsd:annotation>
<xsd:documentation>The end time of the period to which comment applies (hh:mm:ss)</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="parameter" type="ParameterType" use="required">
<xsd:annotation>
<xsd:documentation>The parameter that is being measured (eg. Flow, Rainfall or Water Level).</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="qualifier" type="ParameterQualifierType" use="optional">
<xsd:annotation>
<xsd:documentation>Further clarification relating to the parameter, especially if there is more than one of the same parameter type (e.g. "Water level - Upstream Head" and
"Water Level - Downstream Head")</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="productRef" type="String_10Type" use="optional">
<xsd:annotation>
<xsd:documentation>Met Office radar/gridded data stream unique product reference.
Examples include:
"N1" for the NWP Mesoscale, Forecast Total Rainrate
"N2" for the NWP Mesoscale, Forecast Total Rain Accumulations
"N3" for the NWP Mesoscale, Forecast Surface Temperature
"H7" for the Nimrod, rainfall actual
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"H11" for the Nimrod, forecast accumulations
"H13" for the Gandolf, forecast accumulations
</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="dataType" type="DataTypeType" use="required">
<xsd:annotation>
<xsd:documentation>The specific way in which the parameter was either measured or is being presented (eg. Instantaneous, Maximum, Mean or
Minimum)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="period" type="DataPeriodIntervalType" use="required">
<xsd:annotation>
<xsd:documentation>Period associated with the datatype (eg. 15 min, Daily, Annual, etc.). When combined with the Data Type attribute, this attribute identifies the dataset (eg.
Monthly Mean)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="interval" type="DataPeriodIntervalType" use="optional">
<xsd:annotation>
<xsd:documentation>Expected interval of data particularly applying to rolling accumulations where it is not the same as the data period (eg. 15 min, 1 h, Daily, etc.) - ie. Daily
Means may be recorded on an hourly basis.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="characteristic" type="CharacteristicType" use="optional">
<xsd:annotation>
<xsd:documentation>Description of data source (eg. Derived, Forecast, Measured, etc.). This can be very useful to distinguish between measured, forecast and modelled data,
etc.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="pointReference" type="String_120Type" use="optional">
<xsd:annotation>
<xsd:documentation>A unique reference associated with the analogue input or instrument used to meak the measurement (eg. E123)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="units" type="UnitsType" use="required">
<xsd:annotation>
<xsd:documentation>The units with which the set of values have been recorded (eg. Amps, km2, mAOD, mm, etc.)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
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<xsd:attribute name="startDate" type="xsd:date" use="optional">
<xsd:annotation>
<xsd:documentation>The start date for the set of values (ccyy-mm-dd)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="startTime" type="xsd:time" use="optional">
<xsd:annotation>
<xsd:documentation>The start time for the set of values (hh:mm:ss)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="endDate" type="xsd:date" use="optional">
<xsd:annotation>
<xsd:documentation>The end date for the set of values (ccyy-mm-dd)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="endTime" type="xsd:time" use="optional">
<xsd:annotation>
<xsd:documentation>The end time for the set of values (hh:mm:ss)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="dayOrigin" type="xsd:time" use="optional">
<xsd:annotation>
<xsd:documentation>The time at which a day value begins (eg. 09:00:00 for a water day or a rain day)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="valuesPerDay" type="xsd:unsignedint" use="optional">
<xsd:annotation>
<xsd:documentation>The number of values expected for a 'normal’ day (eg. 96 where 15 minute values are collected over a 24 hour period)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="stationReference" type="String_60Type" use="required">
<xsd:annotation>
<xsd:documentation>ldentifier associated with the station (eg. site/station/gauge/point/areal location identifier)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="region" type="RegionType" use="optional">
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<xsd:annotation>
<xsd:documentation>Environment Agency Region name</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="stationName" type="String_180Type" use="optional">
<xsd:annotation>
<xsd:documentation>Name of the station (eg. site/station/gauge/point/areal location name)</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="ngr" type="NgrType" use="optional">
<xsd:annotation>
<xsd:documentation>The Ordnance Survey grid reference of the station - in the format: XX (the sheet reference) followed by an even number of digits (minimum of 2, maximum of
12)</xsd:documentation>
</xsd:annotation>
<Ixsd:attribute>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:simpleType name="CharacteristicType">
<xsd:annotation>
<xsd:documentation>Description of data source (eg. Derived, Forecast, Measured, etc.)</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Derived"/>
<xsd:enumeration value="Forecast"/>
<xsd:enumeration value="Interpolated"/>
<xsd:enumeration value="Measured"/>
<xsd:enumeration value="Modelled"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="DataQualityFlagType">
<xsd:annotation>
<xsd:documentation>
<flagDescriptions>
<flagDefinition flagNumber="1" flagName="Good">Best data quality.</flagDefinition>
<flagDefinition flagNumber="2" flagName="Suspect">Failed the latest quality control or there are strong grounds for suspecting the accuracy of the observation. This is better than
missing.</flagDefinition>
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<flagDefinition flagNumber="3" flagName="Estimated">Estimated value (e.g. modelled value).</flagDefinition>

<flagDefinition flagNumber="4" flagName="Unchecked">This value has not undergone sufficient quality control.</flagDefinition>

<flagDefinition flagNumber="5" flagName="Missing">Gaps / missing data.</flagDefinition>

<flagDefinition flagNumber="6" flagName="Complete">The source data set is complete (e.g. daily summary derived from all 96 values from a 15-min measured series).</flagDefinition>

<flagDefinition flagNumber="7" flagName="Incomplete">The source data set is not complete, but enough data is provided to calculate the summary data.</flagDefinition>

<flagDefinition flagNumber="8" flagName="Auto validated">The data has been subject to automatic validation routines.</flagDefinition>

<flagDefinition flagNumber="9" lagName="Edited">The data value has been edited; this may be a manual or automatic process. This may be associated with a reason for edit and or
comment</flagDefinition>

<flagDefinition flagNumber="10" flagName="Extrapolated">Flows are above or below the limit of a stage-discharge relationship and have been extrapolated. These flows will occur between
Within Rating and Beyond Limit of Rating flags.</flagDefinition>

<flagDefinition flagNumber="11" flagName="Within rating">The flows are within the upper and lower limits of the stage-discharge rating.</flagDefinition>

<flagDefinition flagNumber="12" flagName="No rating">There is no rating present for this data.</flagDefinition>

<flagDefinition flagNumber="13" flagName="Beyond upper limit">Beyond upper limit of rating when flows calculated using a stage-discharge equation.</flagDefinition>

<flagDefinition flagNumber="14" flagName="Beyond lower limit">Beyond lower limit of rating when flows calculated using a stage-discharge equation.</flagDefinition>

<flagDefinition flagNumber="15" flagName="Head only">Indicates the Upstream Head only has been used in the flow calculation.</flagDefinition>

<flagDefinition flagNumber="16" flagName="Tail - modular">Indicates tail water level used in the flow calculation and the weir was found to be modular.</flagDefinition>

<flagDefinition flagNumber="17" flagName="Tail - non-modular">Indicates tail water level used in the flow calculation. The weir was found to be non-modular so a reduction factor has been
applied to the data.</flagDefinition>

<flagDefinition flagNumber="18" flagName="Tail - extremely non-modular">Indicates tail water level used in the flow calculation. The weir was found to be extremely non-modular so a
drowned flow reduction factor has been applied to the data.</flagDefinition>

<flagDefinition flagNumber="19" flagName="Crest - modular">Indicates pressure-tapping level used in the flow calculation and the weir was found to be modular.</flagDefinition>

<flagDefinition flagNumber="20" flagName="Crest - non-modular">Indicates pressure-tapping level used in the flow calculation. The weir was found to be non-modular so a reduction factor
has been applied to the data.</flagDefinition>

<flagDefinition flagNumber="21" flagName="Crest - extremely non-modular">Indicates pressure-tapping level used in the flow calculation. The weir was found to be extremely non-modular
so a drowned flow reduction factor has been applied to the data.</flagDefinition>

<flagDefinition flagNumber="22" flagName="Engineer on Site">Indicates an engineer is on site, some data values may be affected by their work.</flagDefinition>

<flagDefinition flagNumber="23" flagName="Normal QC complete">The Quality Control procedures have been completed.</flagDefinition>

<flagDefinition flagNumber="24" flagName="Test Calibration Data">The data has been generated during the process of testing and calibrating the sensor.</flagDefinition>

<flagDefinition flagNumber="25" flagName="Item in Alarm">The item that is being recorded by the Telemetry system is in a state of alarm.</flagDefinition>

<flagDefinition flagNumber="26" flagName="0ff Scan/Disable">The telemetry outstation is set to Off Scan or has been disabled.</flagDefinition>

<flagDefinition flagNumber="27" flagName="0ut of Range">The data recorded is out of the minimum or maximum calibrated range of the measuring sensor.</flagDefinition>

<flagDefinition flagNumber="28" flagName="Manually Entered Data">A user has manually updated the source system.</flagDefinition>

<flagDefinition flagNumber="29" flagName="Master Station Override">The telemetry master station override is active. This may have affected the data.</flagDefinition>

<flagDefinition flagNumber="30" flagName="Invalid State">This indicates the Digital Status is invalid from the source system.</flagDefinition>

<flagDefinition flagNumber="31" flagName="Invalid Time">This indicates the time is invalid from the source system.</flagDefinition>

<flagDefinition flagNumber="32" flagName="Trace">Some rain has fallen but it is too little to measure.</flagDefinition>

<flagDefinition flagNumber="33" flagName="Accumulation (Start)">First value for an accumulated data block.</flagDefinition>

<flagDefinition flagNumber="34" flagName="Accumulation">Rainfall that has accumulated over more than one day between readings for a storage type gauge. Note that there must be Start
and End of accumulation flags.</flagDefinition>
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<flagDefinition flagNumber="35" flagName="Accumulation (End)">Last value for an accumulated data block.</flagDefinition>
<flagDefinition flagNumber="36" flagName="Snow">Precipitation that has fallen as snow but has not been converted to rainfall equivalent.</flagDefinition>
<flagDefinition flagNumber="37" flagName="Snow converted to rain">Precipitation that has fallen as snow that has been converted to rainfall equivalent.</flagDefinition>
<flagDefinition flagNumber="38" flagName="Well Dry">Maximum depth of well reached (i.e. the bottom): there could be water at greater depth in the aquifer.</flagDefinition>
<flagDefinition flagNumber="39" flagName="Automatic Estimate">Estimate/correction derived automatically from a program with no manual intervention.</flagDefinition>
<flagDefinition flagNumber="40" flagName="Manual Estimate">Estimate/corrected value has been set manually (with or without assistance from a program).</flagDefinition>
<flagDefinition flagNumber="41" flagName="Observer Estimate">Estimate/correction has been obtained retrospectively from the observer/station.</flagDefinition>
<flagDefinition flagNumber="42" flagName="Derived Estimate"> Precipitation estimate/correction has bee derived from snow/rainfall equivalence, or trace estimate/correction has been set for
consistency with present weather. <[flagDefinition>
<flagDefinition flagNumber="43" flagName="Units Correction">Correction has been obtained by changing units of measurement.</flagDefinition>
<flagDefinition flagNumber="44" flagName="Systematic Correction">Correction has been obtained by applying a systematic adjustment.</flagDefinition>
<flagDefinition flagNumber="45" flagName="Inaccessible">Measurement impossible, because of snow, etc.</flagDefinition>
<flagDefinition flagNumber="46" flagName="Unavailable">An estimate where the original value is not available.</flagDefinition>
<flagDefinition flagNumber="47" flagName="Unreliable Estimate">An unreliable estimate (used in radiation QC).</flagDefinition>
<flagDefinition flagNumber="48" flagName="Correction">A correction (a reported value is assumed to be in error).</flagDefinition>
<flagDefinition flagNumber="49" flagName="Reverted to Original">Value reverted to original.</flagDefinition>
<flagDefinition flagNumber="50" flagName="Raw">Original value verified by observer.</flagDefinition>
<flagDefinition flagNumber="51" flagName="Original">The data value is the original or raw value retrieved from an external source without any verification.</flagDefinition>
<flagDefinition flagNumber="52" flagName="Completed">The original data value was missing and was replaced by a value that was derived by a model.</flagDefinition>
<flagDefinition flagNumber="53" flagName="Failed SDB/MetDB">Failed Synoptic Database (SDB) or Met Office Database (MetDB) QC check.</flagDefinition>
<flagDefinition flagNumber="54" flagName="Failed MIDAS">Failed MIDAS validation.</flagDefinition>
<flagDefinition flagNumber="55" flagName="Position/Movement Failed">Failed climate QC marine position or movement check.</flagDefinition>
<flagDefinition flagNumber="56" flagName="Range Failed">Failed climate QC range check.</flagDefinition>
<flagDefinition flagNumber="57" flagName="Consistency Failed">Failed climate QC internal consistency check.</flagDefinition>
<flagDefinition flagNumber="58" flagName="Sequence check Failed">Failed climate QC sequence check.</flagDefinition>
<flagDefinition flagNumber="59" flagName="Areal check Failed">Failed climate QC areal check.</flagDefinition>
<flagDefinition flagNumber="60" flagName="MO QC level 0">Initial climate QC program has not been run.</flagDefinition>
<flagDefinition flagNumber="61" flagName="MO QC level 1">Initial climate QC program has been run.</flagDefinition>
<flagDefinition flagNumber="62" flagName="MO QC level 2">Initial QC queries processed.</flagDefinition>
<flagDefinition flagNumber="63" flagName="MO QC level 4">Further range or internal consistency or sequence checks job(s) run and queries processed.</flagDefinition>
<flagDefinition flagNumber="64" flagName="MO QC level 6">Final (or only) areal or buddy job run and queries cessed.</flagDefinition>
<flagDefinition flagNumber="65" flagName="MO QC level 8">Final (or only) monthly job(s) run and queries processed.</flagDefinition>
<flagDefinition flagNumber="66" flagName="High Tide">Water level at High tide: note that this is usually a forecast.</flagDefinition>
<flagDefinition flagNumber="67" flagName="Low Tide">Water level at Low tide: note that this is usually forecast.</flagDefinition>
</flagDescriptions>
</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:unsignedByte">
<xsd:mininclusive value="1"/>
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<xsd:maxInclusive value="67"/>

</xsd:restriction>

</xsd:simpleType>
<xsd:simpleType name="DataPeriodIntervalType">

<xsd:annotation>

<xsd:documentation>Period associated with the datatype (eg. 15 min, Day, Year, etc.) and/or the expected interval that data is collected and stored (eg. "1 h") - applying particularly to rolling
accumulations where it is not the same as the data period</xsd:documentation>

</xsd:annotation>

<xsd:restriction base="xsd:string">
<xsd:enumeration value="Unspecified"/>
<xsd:enumeration value="1 s"/>
<xsd:enumeration value="2 s">
<xsd:enumeration value="3 s"/>
<xsd:enumeration value="4 s">
<xsd:enumeration value="5 s"/>
<xsd:enumeration value="6 s"/>
<xsd:enumeration value="10 s"/>
<xsd:enumeration value="12 s"/>
<xsd:enumeration value="15 s"/>
<xsd:enumeration value="20 s"/>
<xsd:enumeration value="30 s"/>
<xsd:enumeration value="1 min"/>
<xsd:enumeration value="2 min"/>
<xsd:enumeration value="3 min"/>
<xsd:enumeration value="4 min"/>
<xsd:enumeration value="5 min"/>
<xsd:enumeration value="6 min"/>
<xsd:enumeration value="10 min"/>
<xsd:enumeration value="12 min"/>
<xsd:enumeration value="15 min"/>
<xsd:enumeration value="20 min"/>
<xsd:enumeration value="30 min"/>
<xsd:enumeration value="1 h"/>
<xsd:enumeration value="2 h"f>
<xsd:enumeration value="3 h"/>
<xsd:enumeration value="4 h"f>
<xsd:enumeration value="6 h"/>
<xsd:enumeration value="8 h"/>
<xsd:enumeration value="12 h"/>
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<xsd:enumeration value="24 h"/>
<xsd:enumeration value="48 h"/>
<xsd:enumeration value="72 h"/>
<xsd:enumeration value="Day"/>
<xsd:enumeration value="Week"/>
<xsd:enumeration value="Bi-weekly"/>
<xsd:enumeration value="Month"/>
<xsd:enumeration value="Quarterly"/>
<xsd:enumeration value="Year"/>
<xsd:enumeration value="Water Year"/>
<Ixsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="DataTypeType">
<xsd:annotation>
<xsd:documentation>Specific type of data (eg. Instantaneous, Mean, Minimum, etc.)</xsd:documentation>
<Ixsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="Instantaneous"/>
<xsd:enumeration value="Event"/>
<xsd:enumeration value="Maximum"/>
<xsd:enumeration value="Mean"/>
<xsd:enumeration value="Minimum"/>
<xsd:enumeration value="Cumulative Total"/>
<xsd:enumeration value="Total"/>
<Ixsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="NgrType">
<xsd:annotation>
<xsd:documentation>NGR in the format: XX (the sheet reference) followed by an even number of digits (minimum of 2, maximum of 12)</xsd:documentation>
<Ixsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:pattern value="TA-Z]{2\d{2}(\d{2})?(\d{2})?(\d{2})?(\d{2})?(\d{2})?"/>
<Ixsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="ParameterType">
<xsd:annotation>
<xsd:documentation>The parameter that is being measured (eg. Flow, Rainfall or Water Level).</xsd:documentation>
<Ixsd:annotation>
<xsd:restriction base="xsd:string">
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<xsd:enumeration value="Actual Evapotranspiration"/>
<xsd:enumeration value="Ammonia"/>
<xsd:enumeration value="Barometric Pressure"/>
<xsd:enumeration value="Coil Current"/>
<xsd:enumeration value="Conductivity (Field)"/>
<xsd:enumeration value="Dissolved Oxygen"/>
<xsd:enumeration value="Effective Rainfall'/>
<xsd:enumeration value="Evaporation"/>
<xsd:enumeration value="Flow"/>
<xsd:enumeration value="Freeze Level"/>
<xsd:enumeration value="Gate Position"/>
<xsd:enumeration value="Gate Angle"/>
<xsd:enumeration value="pH"/>
<xsd:enumeration value="Potential Evapotranspiration"/>
<xsd:enumeration value="Probe Voltage"/>
<xsd:enumeration value="Radiation"/>
<xsd:enumeration value="Rainfall"/>
<xsd:enumeration value="Relative Humidity"/>
<xsd:enumeration value="Residual’/>
<xsd:enumeration value="Salinity (In situ)"/>
<xsd:enumeration value="Snow Level"/>
<xsd:enumeration value="Soil Moisture Deficit"/>
<xsd:enumeration value="State"/>
<xsd:enumeration value="Sunshine Hours"/>
<xsd:enumeration value="Swell Wave"/>
<xsd:enumeration value="Temperature"/>
<xsd:enumeration value="Total Wave"/>
<xsd:enumeration value="Turbidity"/>
<xsd:enumeration value="Vapour Pressure"/>
<xsd:enumeration value="Velocity"/>
<xsd:enumeration value="Voltage"/>
<xsd:enumeration value="Water Level"/>
<xsd:enumeration value="Wind"/>
<xsd:enumeration value="Wind Wave"/>

<Ixsd:restriction>

</xsd:simpleType>
<xsd:simpleType name="ParameterQualifierType">

<xsd:annotation>

<xsd:documentation>Further clarification relating to the parameter, especially if there is more than one of the same parameter type (e.g. "Water level - Stage" and "Water Level - Downstream
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Stage")</xsd:documentation>

</xsd:annotation>

<xsd:restriction base="xsd:string">
<xsd:enumeration value="Abstraction"/>
<xsd:enumeration value="Air"/>
<xsd:enumeration value="Areal"/>
<xsd:enumeration value="as N"/>
<xsd:enumeration value="as O"/>
<xsd:enumeration value="Crest Tapping"/>
<xsd:enumeration value="Crest Tapping (2)"/>
<xsd:enumeration value="Direction"/>
<xsd:enumeration value="Downstream Stage"/>
<xsd:enumeration value="Dry Bulb"/>
<xsd:enumeration value="Effluent Discharge"/>
<xsd:enumeration value="Groundwater"/>
<xsd:enumeration value="Height"/>
<xsd:enumeration value="Logged"/>
<xsd:enumeration value="Maximum"/>
<xsd:enumeration value="Minimum"/>
<xsd:enumeration value="MOSES"/>
<xsd:enumeration value="Net"/>
<xsd:enumeration value="NWP"/>
<xsd:enumeration value="Penstock"/>
<xsd:enumeration value="Percentage of Saturated"/>
<xsd:enumeration value="Percolation Tank"/>
<xsd:enumeration value="Period"/>
<xsd:enumeration value="Radar"/>
<xsd:enumeration value="Reservoir Level"/>
<xsd:enumeration value="Run"/>
<xsd:enumeration value="Sluice Gate"/>
<xsd:enumeration value="Soil"/>
<xsd:enumeration value="Solar"/>
<xsd:enumeration value="Speed"/>
<xsd:enumeration value="Stage"/>
<xsd:enumeration value="Storage Raingauge"/>
<xsd:enumeration value="Sump Level"/>
<xsd:enumeration value="Tidal Level"/>
<xsd:enumeration value="Tipping Bucket Raingauge"/>
<xsd:enumeration value="Unionized"/>
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<xsd:enumeration value="Water"/>
<xsd:enumeration value="Wet Bulb"/>

<xsd:enumeration value="1"/>
<xsd:enumeration value="2"/>
<xsd:enumeration value="3"/>
<xsd:enumeration value="4"/>
<xsd:enumeration value="5"/>
<xsd:enumeration value="6"/>
<xsd:enumeration value="7"/>
<xsd:enumeration value="8"/>
<xsd:enumeration value="9"/>
<xsd:enumeration value="10"/>
<xsd:enumeration value="11"/>
<xsd:enumeration value="12"/>
<xsd:enumeration value="13"/>
<xsd:enumeration value="14"/>
<xsd:enumeration value="15"/>
<xsd:enumeration value="16"/>
<xsd:enumeration value="17"/>
<xsd:enumeration value="18"/>
<xsd:enumeration value="19"/>
<xsd:enumeration value="20"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="PercentageType">

<xsd:annotation>

<xsd:documentation>Percentage value</xsd:documentation>

</xsd:annotation>
<xsd:restriction base="xsd:float">
<xsd:mininclusive value="0"/>

<xsd:maxinclusive value="100"/>

</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="RegionType">

<xsd:annotation>

<xsd:documentation>Environment Agency Region name</xsd:documentation>

</xsd:annotation>

<xsd:restriction base="xsd:string">
<xsd:enumeration value="Anglian"/>
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<xsd:enumeration value="Head Office"/>
<xsd:enumeration value="Midland"/>
<xsd:enumeration value="North East"/>
<xsd:enumeration value="North West"/>
<xsd:enumeration value="South West"/>
<xsd:enumeration value="Southern"/>
<xsd:enumeration value="Thames"/>
<xsd:enumeration value="EA Wales"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="UnitsType">
<xsd:annotation>

<xsd:documentation>Units for the set of values (eg. amps, km2, mAOD, mm, etc.)</xsd:documentation>

</xsd:annotation>

<xsd:restriction base="xsd:string">
<xsd:enumeration value="---"/>
<xsd:enumeration value="%"/>
<xsd:enumeration value="% opening"/>
<xsd:enumeration value="% Sat"/>
<xsd:enumeration value="1000m3"/>
<xsd:enumeration value="1000m3/d"/>
<xsd:enumeration value="10m3"/>
<xsd:enumeration value="Amps"/>
<xsd:enumeration value="Bar"/>
<xsd:enumeration value="cm"/>
<xsd:enumeration value="cm2"/>
<xsd:enumeration value="cm3"/>
<xsd:enumeration value="cm3/s"/>
<xsd:enumeration value="deg"/>
<xsd:enumeration value="deg opening"/>
<xsd:enumeration value="deg C"/>
<xsd:enumeration value="deg d"/>
<xsd:enumeration value="deg F"/>
<xsd:enumeration value="ft"/>
<xsd:enumeration value="ft/s"/>
<xsd:enumeration value="ft2"/>
<xsd:enumeration value="FTU"/>
<xsd:enumeration value="g/I"/>
<xsd:enumeration value="Hazen"/>
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<xsd:enumeration value="in"/>
<xsd:enumeration value="in2"/>
<xsd:enumeration value="J"/>
<xsd:enumeration value="J/cm2"/>
<xsd:enumeration value="J/m2"/>
<xsd:enumeration value="K"/>
<xsd:enumeration value="km"/>
<xsd:enumeration value="km2"/>
<xsd:enumeration value="Knots"/>
<xsd:enumeration value="kW"/>
<xsd:enumeration value="kWh"/>
<xsd:enumeration value="l/h"/>
<xsd:enumeration value="|/s">
<xsd:enumeration value="m"/>
<xsd:enumeration value="m/s"/>
<xsd:enumeration value="m2"/>
<xsd:enumeration value="m3"/>
<xsd:enumeration value="m3/d"/>
<xsd:enumeration value="m3/h"/>
<xsd:enumeration value="m3/s"/>
<xsd:enumeration value="m3/year"/>
<xsd:enumeration value="mA"/>
<xsd:enumeration value="mAQOD"/>
<xsd:enumeration value="mASD"/>
<xsd:enumeration value="mbar"/>
<xsd:enumeration value="mBDAT"/>
<xsd:enumeration value="mg/I'/>
<xsd:enumeration value="micro g/I'/>
<xsd:enumeration value="micro m"/>
<xsd:enumeration value="micro S/cm"/>
<xsd:enumeration value="micro V"/>
<xsd:enumeration value="Mile"/>
<xsd:enumeration value="min"/>
<xsd:enumeration value="MI"/>
<xsd:enumeration value="MI/d"/>
<xsd:enumeration value="mm"/>
<xsd:enumeration value="mm/d"/>
<xsd:enumeration value="mm/h"/>
<xsd:enumeration value="mmol/|"/>
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<xsd:enumeration value="mol/m3"/>
<xsd:enumeration value="mph"/>
<xsd:enumeration value="mS/cm"/>
<xsd:enumeration value="mS/m"/>
<xsd:enumeration value="mv"/>
<xsd:enumeration value="mw/mz2"/>
<xsd:enumeration value="ng/I'/>
<xsd:enumeration value="NTU"/>
<xsd:enumeration value="NTU %"/>
<xsd:enumeration value="on/off"/>
<xsd:enumeration value="pH"/>
<xsd:enumeration value="ppt"/>
<xsd:enumeration value="revs"/>
<xsd:enumeration value="s"/>
<xsd:enumeration value="Sec opening"/>
<xsd:enumeration value="V"/>
<xsd:enumeration value="W/m2"/>
<Ixsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="String_10Type">
<xsd:annotation>
<xsd:documentation>String with a maximum length of 10 characters</xsd:documentation>
<Ixsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:maxLength value="10"/>
<Ixsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="String_60Type">
<xsd:annotation>
<xsd:documentation>String with a maximum length of 60 characters</xsd:documentation>
<Ixsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:maxLength value="60"/>
<Ixsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="String_120Type">
<xsd:annotation>
<xsd:documentation>String with a maximum length of 120 characters</xsd:documentation>
<Ixsd:annotation>
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<xsd:restriction base="xsd:string">
<xsd:maxLength value="120"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="String_180Type">
<xsd:annotation>
<xsd:documentation>String with a maximum length of 180 characters</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:maxLength value="180"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:schema>
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10.2 EAMetadataFormat

Thefollowing isaliging of the Environment Agency’ s Metadata Format Schema. This is used by the Time-Series Data Exchange Schema to ensure that its
metadata is consistent with other Schemas developed by the Environment Agency.

<?xml version="1.0" encoding="UTF-8"?>
<l-- edited with XML Spy v4.4 U (http://lwww.xmlspy.com) by Dave Burrows (Environment Agency) -->
<xsd:schema targetNamespace="http://www.environment-agency.gov.uk/’XMLSchemas/EAMetadataFormat" xmins:xsd="http://www.w3.0rg/2001/XMLSchema" xmins="http://www.environment-
agency.gov.uk/XMLSchemas/EAMetadataFormat" elementFormDefault="qualified" attributeFormDefault="unqualified">
<I--

XML Architecture Schema for Environment Agency Metadata
Purpose: To define the elements required for Environment Agency Metadata and to allow their inclusion/import into other EA Schema.
Date: 2003-06-11

Version: 1.0
Author: Dave Burrows, Giles Colton, EA CIS Development Team

-->
<xsd:annotation>
<xsd:appinfo xmIns:gms="http://www.govtalk.gov.uk/CM/gms" xmins:dc="http://purl.org/dc/elements/1.1/">
<dc:Contributor/>
<dc:Coverage/>
<dc:Creator> Environment Agency CIS Development Team </dc:Creator>
<dc:Date>2003-06-11</dc:Date>
<dc:Description>This schema defines the elements required for Environment Agency Metadata, allowing their inclusion/import into other EA Schema</dc:Description>
<dc:Format/>
<dc:Identifier>{http://www.environment-agency.gov.uk/XMLSchemas/EAMetadataFormat}v1.0</dc:Identifier>
<dc:Language/>
<dc:Publisher>Environment Agency</dc:Publisher>
<dc:Relation/>
<dc:Rights/>
<dc:Source/>
<dc:Subject/>>
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<dc:Title>Environment Agency Metadata Schema</dc:Title>
<dc:Type/>
</xsd:appinfo>
</xsd:annotation>
<l--
The following comply with Dublin Core Metadata Standards
-->
<xsd:element name="Contributor" type="String_255Type">
<xsd:annotation>
<xsd:documentation>An entity responsible for making contributions to the content of the resource (eg. a person, an organisation or a service). </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Coverage" type="String_255Type">
<xsd:annotation>
<xsd:documentation>The extent or scope of the content of the resource (eg. time period, spatial location or jurisdiction).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Creator" type="String_255Type">
<xsd:annotation>
<xsd:documentation>An entity primarily responsible for making the content of the resource (eg. a person, an organisation or a service).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Date" type="xsd:date">
<xsd:annotation>
<xsd:documentation>A date of an event in the lifecycle of the resource (eg. creation or availability date).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Description" type="String_255Type">
<xsd:annotation>
<xsd:documentation>An account of the content of the resource, which may include an abstract, a table of contents, reference to a graphical representation of content or a free text account of the
content.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Format" type="String_255Type">
<xsd:annotation>
<xsd:documentation>The physical or digital manifestation of the resource, which may include the media-type or dimensions of the resource.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Identifier" type="String_255Type">
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<xsd:annotation>
<xsd:documentation>An unambiguous reference to the resource within a given context (eg. a string or number conforming to a formal identification system).</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:element name="Language" type="String_255Type">
<xsd:annotation>
<xsd:documentation>The language of the intellectual content of the resource.</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:element name="Publisher" type="String_255Type">
<xsd:annotation>
<xsd:documentation>An entity responsible for making the resource available (eg. a person, an organisation or a service).</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:element name="Relation" type="String_255Type">
<xsd:annotation>
<xsd:documentation>A reference to a related resource (eg. a string or number conforming to a formal identification system).</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:element name="Rights" type="String_255Type">
<xsd:annotation>
<xsd:documentation>Information about rights held in and over the resource (eg. a rights management statement for the resource or reference to a service providing such
information).</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:element name="Source" type="String_255Type">
<xsd:annotation>
<xsd:documentation>A reference to a resource from which the present resource is derived (eg. the system supplying file).</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:element name="Subject" type="String_255Type">
<xsd:annotation>
<xsd:documentation>A topic of the content of the resource expressed, typically, in keywords, key phrases or classification codes.</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:element name="Title" type="String_255Type">
<xsd:annotation>
<xsd:documentation>A name given to a resource. Typically the name by which the resource is formally known.</xsd:documentation>
<Ixsd:annotation>
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<Ixsd:element>
<xsd:element name="Type" type="String_255Type">
<xsd:annotation>
<xsd:documentation>The nature or genre of the content of the resource (eg. terms describing general categories, functions, genres or aggregation levels).</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<I--
The following comply with EA Specific Metadata Standards
-->
<xsd:element name="Keywords" type="String_255Type">
<xsd:annotation>
<xsd:documentation>Keywords associated with the subject of the resource.</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:element name="Time" type="xsd:time">
<xsd:annotation>
<xsd:documentation>A time of an event in the lifecycle of the resource (eg. creation or availability time).</xsd:documentation>
<Ixsd:annotation>
<Ixsd:element>
<xsd:simpleType name="String_255Type">
<xsd:annotation>
<xsd:documentation>String with a maximum length of 255 characters</xsd:documentation>
<Ixsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:maxLength value="255"/>
<Ixsd:restriction>
</xsd:simpleType>
</xsd:schema>
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11 Appendix D —e-GMS Metadata

111 COVERAGE

Definition The extent or scope of the content of the resource.

Obligation Recommended.

Purpose: this dement is extremey useful for limiting a search to informeation about a particular place or
time. It can be thought of as a sub-section of Subject.

11.2 CREATOR

Definition An entity primarily responsible for making the content of the resource.

Obligation Mandatory.

Pur pose: to enable usersto find items that were written or otherwise prepared by particular persons or
organisations.

11.3 DATE
Definition A date associated with an event in the life cycle of the resource.
Obligation Mandatory.

Purpose: to enable usersto find resources or limit the number of search hits according to the date a
resource was made available or some other important date initslife cycle. It can dso be referred to by
those interested in the history of the resource.

11.4 DESCRIPTION

Definition An account of the content of the resource.

Obligation Optional.

Purpose: the description is often shown in lists of search results to dlow the users to determine the

usefulness of the resource. The description could cover:
Approach to subject (e.g. critique, explanation, beginners guide)
Reason for production of resource (e.g. to inform, invite comments)
Groups and organisations referred to

Events covered

List of key fields (database) or chapters

Key outcomes

Broad policy area

Level (academic, basic etc)

Any other useful information

115 |IDENTIFIER

Definition An unambiguous reference to the resource within a given context.

Obligation Mandatory if applicable.

Purpose: identifiers are extremdy useful for finding a pecific resource, for confirming that you have the
correct verson, and as shorthand for referring to the resource el sewhere (see ‘Rdation’ for examples of
this).

Recommended best practice is to identify the resource by means of a string or number conforming to a
formal identification system. Be cautious about usng URL s as these can change. Identification codes
automatically alocated by records management systems can be used.
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11.6 LANGUAGE

Definition A language of the intellectual content of the resource.

Obligation Recommended.

Pur pose: to enable searchersto limit their search to resources held in a particular language or languages.

11.7 PUBLISHER

Definition An entity responsible for making the resource available.

Obligation Mandatory if applicable.

Purpose: to enable usersto find resources published by a particular organisation or individuad. 1t can dso
be referred to by those seeking to re-use or re-publish the resource elsewhere, or purchase copies.

11.8 RELATION

Definition A reference to a related resource.

Obligation Optional.

Purpose: to enable usersto find other resources closdly related to aresource, or to group together
individua items which form a collection. Recommended best practice is to reference the resource by
means of a string or number conforming to aforma identification system, i.e. the referenced resource' s
| dentifier.

11.9 SOURCE
Definition A reference to a resource from which the present resource is derived.
Obligation Optional.

Pur pose: to enable people to find dl items that have been devel oped using the content of a particular
resource, e.g. al items based on anamed set of Satidtics.

11.10 TITLE
Definition A name given to the resource.
Obligation Mandatory.

Purpose: enables people to find items with aparticular title. It isaso useful (though not infdlible) for
carrying out more accurate searches. Thetitleis usudly the key point of reference in lists of search results.
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12 Appendix E —Illegal Charactersand CData Blocks within XML.

XML parsers normdly parse dl thetext in an XML document i.e. when an XML eement is parsed, the
text between the XML tagsis also parsed:
eg. <MyTag>Thistext is dso parsed</MyTag>

The parser does this because XML dements can contain other ements, e.g. where the <name> dement
contains two other eements.
<name><first>Joe</first><last> Bloggs</last> < /name>

In this case the parser will normaly bresk this up asfollows
<name>
<first>Joe< ffirst>
<last>Bloggs</last>
</name>

This causes a problem where the dement content containsillegal characterssuch as‘<’ and ‘>’ asthe
parser will interpret this as the beginning or end of an dement. In effect this means that you cannot write
xml such as

<comment>All values >= 9999 are invalid</comment>

There are two methods for dealing with these — use of CData blocks and entity references.

Entity References.

There are 5 predefined entity referencesin XML.:
&It; < |lessthan

& qf; > |greater than

& amp; & |ampersand

& apos; " |apostrophe

& quot; " |quotation mark

Entity references dways sart withthe ‘&’ character and end with the *;’ character.
Note: Only the characters ‘<’ and ‘&’ are dtrictly illegal in XML. Apostrophes, quotation marks and
greater than Sgns are legd, but it isa good habit to replace them.

12.1 CDATA Blocks

A CDATA section startswith ‘<![CDATA[" and ends with "|]>’. (Ensure no spaces between the
characters) Everything within the Cdata block isignored by the parser. Thisis especidly ussful where the
content may contain many occurances of illega characters such asin program code or equations.

In the example above, the dement content could have been written
<comment><![ CDATA[All values >= 9999 are invalid]]></comment>
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Note: A CDATA section cannot contain another CDATA section. Also the CDATA section cannot
contain the characters ‘]]>’ or ‘<I[CDATA[".
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13  Appendix F — Consultation process

The EA Time Series Data Exchange Format XML Schema was identified as requiring a new Schema
sandard. It was recognised that it's impact on other systems and business processes needed to be
addressed viareview and consultation.

The Schema has now been gpproved and published. Its maintenance is now subject to change control,
which will involve al stakeholders.

The initid consultation process was undertaken as part of the Environment Agency Management System
(AMYS) procedure. As part of the process aworking group was established and consultees identified

This step-by-step procedure that was undertaken is outlined below, together with the compostion of the
working group and the list of consultees.

13.1 Theconsultation procedure

Who Activity Steps
NEW Requirement for data identifies need for new EA data standard by
All EA staif consulting National Data Standards Team (NDST).

STANDARD 0 Data Standard owner and development team (working group) are
IDENTIFIED identified (see ‘“Working Group' table below).

NaS; ct)gal R EA 5% grvd?lstl ng standards

Standards DATAS STANDARDEE I I =R 21e% = g6

;er?g“ﬁfkﬁ; N\or UV ale | EA Metadata
aroup. International standards
British Standards
Other standards
0 Agree name of data standard

NDST, data 0 Assessthe impact of the draft data standard on other systems,
standard projects or datasets.
Omrelii’:‘]gd IMPACT a Esti: ii 1(::ross-cugli/r(\jg requi remerflts of working group.
0 Egablish functional/domain specific requirements.
group: ASSESSVENT 0 Didribute theinitial proposed draft standard for consultation.

0 Determine business rules and permitted vales.

o Itistheresponshility of the working group to identify a suitable,
wider consultation group that includes all relevant stakeholders,
internal and external (see ‘ Consultation Group’ table below).

0 The NDST will distribute the XML Schema for wider consultation.
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EA
functions,
NDST,
External
organisations

CONSULTATION

The consultation group are sent the proposed standard (XML
Schema) for review, and are invited to return comments. A period
of two weeks is set for this process.

A ‘Plain English Document’ will accompany the standard to aid
understanding of the nature and implications of implementation.

d
gove?ﬂment, O Test revised standard against business rules and permitted values.
(Consultatio
n group).
Data o Theworking group takes the returned comments from the
Stg?,sl?_rd FINALISE consultation period into consideration.
Schema) DRAFT AND O These returned comments are also circulated.
Omrelii?]"d RE- 0 The standard is modified, where possible, to include and address
MV o STRIBUTE consultation comments. _
a The NDST will distribute draft standard for formal review.
0 Review and return review comments in 5 working days.
0 Test revised standard against business rules and permitted values.
NDST and FORMAL 0 Extend review by agreement with the NDST and working group.
Working REVIEW
group.
Data 0 Agreefina changes and redraft Data Standard.
OWS:IZ??ErgST 0  If changes made to the XML Schema are significant, then the
& working standard is sent out to the consultation group for a second round of
group. consultation.
0 Upon agreement distribute the standard for fina approval..
Q Issue report to support approval.
National 0 Award formal approval of draft standard.
o o Notify Data Standard Owner of approval.
andards APPROVE
Policy
advisor,
National
Data Policy
Advisor.
NDST 0 Include approved data standard in electronic catalogue on Intranet.
0 Promote implementation of data standards approved on new and

PUBLISH

existing systems.
Submit to Office of e-Envoy for formal e-GIF review on Govtalk
website.

13.2 TheWaorking Group.

The working group consists of the following people:

John Cima & Nationa Data Standards Policy Advisor
James Procter

YvonneWdker XML Advisor

Rod Furndll Technica Manager Hydrometry

Keth Garrett Technicd Advisor (H)

Macolm Tyler National Telemetry
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Rob Lincoln NFFS Project Manager
Doug Whitfidd Senior Flood Forecasting Development Officer (Owner of Hyrad

& Tidebase)
Simon Woaod Technical Advisor (Hydrometric Archive Replacement Project)
Chris Bedles Thames Modd EA-Thames Water data exchange (XML

Schema testing, advice and options evauation)
Dave Burrows CIS (XML Schema development)
Giles Colton CIS (XML Schema development)

13.3 Consultation Group.

The working group identified a group of stakeholders related to the respective business areas for which
this XML Schema has implications. These stakeholders were approached to form the consultation group.

This group is not limited — more stakeholders may be identified throughout the life of the Schema The
working group has the responshility to assess the vdidity of any comments returned from outsde the
consultation group.

The Consultation Group, including parties both internd and externd to the Environment Agency, which
was used to initidly gpprove the Schema, was as follows:

Carlbro — Consultant supporting the NFFS project

Déft Hydraulics— System Supplier

Flood Forecasting Thames Barrier

Hydrometric Archive Replacement Project Representative
Hydrometry Process Representative

Kigsters AG (supplier of WISKI)

Met Office

Nationa Telemetry Representitive

Parsons Brinkerhoff (Servelec contact working on Swantel)
Regiona FHood Forecasting Representitive

Regiond Telemetry Representitives

Thames Water

Plain English description of the Page 99
Environment Agency’s Time-Series Data Exchange Format Version: 1.1.1 (29/06/2004)



14  Appendix G: External Resources

Currently available externd resources are;

Name Description Avallable from
Read EATSDEF v27.xls MS Excel spreadsheet that can validatean XML | Data.Standards@environment-
Datafile against an XML Schema. agency.gov.uk

15 Appendix H: System Notes - National Flood Forecasting System (NFFS).
Specific Requirements for Automated Data Transfers to and from NFFS

To permit wide application of the schema across a range of systems and activities, the schema has been
made asflexible as possble. To achieve thisflexibility necessitates that many data items are kept optiondl.

The Agency’s National Flood Forecasting System (NFFS) exchanges data with a number of other
systems within and outside the Agency. In order to efficiently process and derive maximum vaue from
those data, some of the optiond fields have been made mandatory (or mandatory in certain circumstances)
for data passng to and from NFFS. The affected fields within each eement are listed below. Although
datasets that do not comply with these conditions would ill be vaid agangt the schema, they will be
deemed unacceptable for automated exchange with NFFS.

M etadata
md: Publisher - this shdl be "Environment Agency"
md:Sour ce - this shl identify the type of data, typicaly "Midlands Telemetry System”, or
amilar
md: Description - this shdl be atextua description of the transfer type and reason, such
as"Automated Telemetry Data, Export System”
md:Creator - this shdl be the software that created the system including the version and
build number.
md:Date - the date the file was crested
md:Time - the time the file was created.
md:ldentifier - this shdl be the name of the server used to generate the file, thiswill
identify fallover conditions.

See Section 5.2 Tablel for guidance on values.
Station

stationName — If the stationName field cannot be populated, the phrase “===UNKNOWN===" ghdl| be
subgtituted

Set-of-Values
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The following are only mandatory when the set of values are forecasts or derived from forecasts. In these
cases the vaue of the CharacterigticType field shdl be ‘Forecast’” and the sartDate and artTime shdl
correspond to the time origin of the forecast.

CharacterigticType

startDate

gartTime
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16  Appendix |I: System Notes - Thames Soil Moisture M odel

Description

The Thames Soil Moisure Modd cdculates Soil Moisture Deficit, Effective Rainfall and Actual
Evapotranspiration from esimates of Areal Rainfall and Potential Evapotranspiration. The modd is
run for anumber of internal and externa customers, including: Flood Warning, Water Resources, Strategic
Panning, Water Companies, Didcot Power Station and Hydrologica research groups. The mode is run
on aweekly basisto give “live’ estimates and then recalculated, at a later date, with verified data from the
Met Office.

Principal Data Exchange Paths

EA Hydrometric WWW

Archive Universities

t

1711 Ctr~

Thames Soil
Moisture Model

N\

Hydrology
Databases

Data exchange requirements (I nput)
Note that XML documents are loaded manudly.

Metadata

When the user chooses to load an XML document, the metadata will be displayed so that the user can
check that they are loading the right file. Other than this though, the input module will ignore the
metadata.

Station

Only the stationRefer ence is used. Any daionsthat are not known to the mode will beignored. The
modd will expect data to be coming from the EA Hydrometric System (i.e. Wiski) and therefore will
expect station numbers that match those in the Hydrometric System, e.g. “6010TH”

Set-of-values
Only set-of-value blockswith the following par ameter and qualifier combinations will be read. Any
others will beignored.

[XML Parameter IXML Qualifier [SMM Table  [SMM Field |
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Rainfdl Ared RF
Potential Ared Verified Ared Datal PE
Evapotranspiration

The following attributes are dl required and the data will not be imported if they are not as expected:
ThedataType mus be“Tota”
The period must be “Day” (which incidentaly is assumed to be a Water Day)
The units can be ather “mm” or “cm”.

The startDate and endDate are both required by the import module. The moded will expect a complete
st of daily vaues within this period. If there are any gaps, the importer will raise an error and the data will
not be loaded.

The import module will ignore dl of the remaining atributes interval, characteristic, pointReference,
productRef, gartTime, endTime, dayOrigin and valuesPer Day.

Values

The import module will expect that vaues are in chronologicd order. It will raise an error if:
Thedate of the first value is not the same as the Set-of-values star tDate.
The date of the next vaue it reads is not one day after the current value, i.e.: it is @ther the same date,
out of sequence or there isa gap.
Thedate of the last value is not the same as the Set-of-vaues endDate.

The qudity code from flagl will be loaded into the database if it is one of the following. Any other flag
encountered will be ignored. Note that the model does not use the flags, they are stored only for reference.

XML flagl code |XML flagdescription |SMM interpretation
1 Good Good
2 Suspect Suspect
5 Missng Missng
9 Edited Edited
36 Show Show

The import module will ignore dl of the remaining dtributes. time, dl other flag and percentFlag
attributes.

The Value must be a number: “NaN”, “INF” and “-INF’ will al be trested as missng, which is not
acceptable by the model and therefore will cause the data load to fail.
Comments

All comments are read into the Verification Log Table. No analyss is carried out with respect to the
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contents of the attributes. The startTime and endTime will be ignored. Note that if the data load has
failed then the comments will not be loaded for that Set-of-values.

Data export options (Output)
M etadata
The export module will write the following metadata:
md: Publisher = “Environment Agency”
md: Sour ce = “Thames Region — Soil Moisture Modd”
md: Description = “Export of modd results’
md:Date = date of file creation
md:Time = time of file creation
Themd:Creator and md:|dentifier are unknown to the mode and therefore will not be output.
Station
The export module will write stationRefer ence numbers to match the EA Hydrometric Archive (i.e.
Wiski) viaalook-up table.
The stationName will be written and will match the modd area name known interndly by the modd.
Theregion will be written.
The ngr will not be written, as thisis not relevant to amodel area.

Set-of-values

Thefadlowing parameter and qualifier optionswill be output from the modd:

SMM Table SMM Field XML Parameter XML Qualifier
name
RF Ranfdl Ared
SMD Soil Moidure Deficit Aredl
Perc Effective Ranfdl Ared
SM Model Output AE Actud Evapotranspiration |Areal
PE Potentia Aredl
Evapotranspiration

The dataType will dwaysbe“Totd”.

The period will dwaysbe*Day” (which incidentaly is assumed to be a Water Day)

The units will dwaysbe“mm’.

The characteristic will dways be “Moddled”

The startDate and endDate will both be given and data can be assumed to be a continuous,
sequentia block of Vaues, between and including these dates.

The remaning dtributes will not be exported as they are not reevant to the modd: interval,
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pointReference, productRef, gartTime, endTime, dayOrigin and valuesPer Day.

Values

The model only deals with daily data and data is internally flagged as either verified or unverified,
therefore on the following attributes will be output with the value:

The date of the vdue (written from the“SM Modd Output” table).

Qudity flagl, which will ether be “1 — Good” meaning “Verified’ or “4 — Unchecked” meaning
“Unverified’.

The Value itsdf will be written from the “SM Moded Output table’, from the rdevant fied for that
parameter. Note that it can never be missing or extremdy large/smadl and will therefore never contain
any of thefollowing: “NaN”, “INF’ and “-INF’.

No other flags, per centFlags or times will be outpuit.
Comments

The Soil Moisture Modd does not generate or store comments with it model output and therefore none
will be output to the XML documents.

File Creation Options

The modd will write datato Snglefile.

There are currently 20 Stations in the mode output table, some or dl of these will be exported as
required by the user.

All 5 parameters will be written under each Station node.

There will only be one incidence of each Station in afile.

The exporter will suggest a naming convention of “yymmdd_SMM_Output.xml” but the user will be
ableto alter this.
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17

Real Time Flood Forecasting.

Appendix J: Guidance on XML Valuesfor Common Data Typesused in

Description of Parameter | Qualifier Data Type | Period | Units
Data Type
Tipping Bucket “Rainfall” “Tipping Bucket “Mean”1 “15 min” | “mm/hr”
Raingauge Based Raingauge”
Rainfall Rate
Tipping Bucket “Rainfall” “Tipping Bucket “Total” “15min” | “mm”
Raingauge Based Raingauge” “lh”
Rainfall Accumulation
Radar Based Rainfall “Rainfall” “Radar” “Total” “15min” | “mm”
Accumulation from
Hyrad CatAvg2
Observed Water Level “Water Level” “Stage” “Instantaneous” | “5 min” “m”
“Downstream Stage” 3 “15 min” | “mAOD”
“Tidal Level” “Mean” * “lLh” “mASD”
“Reservoir Level”
Observed Flow “Flow” “Instantaneous” | “5 min” “m3/s”
3 “15 min” | “Ml/d”
“Mean™ “1h”
Observed Temperature | “Temperature” | “Wet Bulb” “Instantaneous” | “15 min” | “deg C”
“Dry Bulb” 3
“Mean™
Observed Wind Speed “Wind” “Speed” “Instantaneous” | “5 min” “m/s”
3 “15 min”
“Mean™
Observed Wind “Wind” “Direction” “Instantaneous” | “5 min” “deg”
Direction 3 “15 min”
“Mean™*
Observed Radiation “Radiation” “Solar” “Instantaneous” | “15 min” | “W/m2”
“Net” 3
“Mean™

! with a TBR, the 15min rate is an average inferred over the period of measurement
2 All radar based rainfall whether rate or accumulation is converted to accumulation by Hyrad CatAvg
® Where the value is an instantaneous sample from within the time period.

* Where the value is an average of all the samples taken over the time period
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