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Foreword
The software presented in the following pages is part of a large system being developed in order to 
assist the management of the 4000 km2 hydrosystem from which Athens, Greece, is supplied with 
water. The software development is being funded by the Water Supply and Sewerage Company of 
Athens. It embodies experience from the Hydroscope project (1992-1993), but makes use of the 
latest technology in relational databases and software development tools.
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Database server
All data is stored here.
The software is developed specifically for Oracle, thus an 
Oracle (preferably 8.1) server must be provided. Any 
operating system on which the Oracle server can run should 
be appropriate. The machine had better be powerful; 512 MB 
of RAM is recommended on a processor at least 500 MHz. 
Disk space depends on the amount of data, but a few GB are 
probably enough. 

Network
We have tested the software on a 10 MBit network and it 
runs fine. It can probably run decently on slower lines as 
well, but this might cause long delays when fetching long 
time series from the database.

Clients

The software runs on client machines, which connect to the database 
via the network. The client machines must be running any modern 
version of Microsoft Windows (95, 98, ME, NT4, 2000, XP). Existing 
machines can be used. The software only occupies 2 MB of disk space, 
but the Oracle Client must also be installed, which is around 40 MB. 
There are no special memory requirements; 32 MB of RAM are 
enough, unless the operating system needs more (this is true for ME, 
2000 and XP). 

If the database server runs Windows, then the software can also run on 
the server.
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Connecting to the database
Users connect to the database using their username and password (the “Database” field will normally 
contain the same value for all users). Different users have different permissions on the database. 
Some users have only read permission; others are able to add and modify data. Oracle’s software, 
such as the Oracle DBA Studio, which is provided with the server, must be used in order to add, 
remove, and assign permissions to users.

Languages
The software is localizable and can easily be translated to other languages. It is distributed in a 
single version, containing all available languages. When run, it automatically determines which 
language to use; if a translation in the language set in Control Panel, Regional Settings, is 
available, it uses that language; otherwise, it uses English. Currently only English is available, 
with Greek soon to follow. It is easy to provide other localizations, at least for Western 
languages.
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Measuring stations
The data stored for a measuring station includes name, location, co-ordinates, service owning the 
station, type (meteorological, flow measuring, etc.), functioning period, whether it is still active, 
and whether it is telemetric.

Database field languages
Database fields are available in two languages (as seen, for example, in the station name above). 
This is especially useful if the database is to be accessed through a bilingual web site. All fields 
are in two languages, although some do not show in the above form; for example, only Greek 
shows up in the station prefecture above, because the names of the prefectures are accessed 
through another form:

The same is true for all drop-down boxes.
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Station codes
Stations are identified by their id, which 
is automatically assigned by the 
software when a new station is entered 
in the system. However, additional 
fields are provided in order to store 
alternative ids, such as already existing 
ids given by the owning service or by 
WMO.

Navigating in the database
The controls on top are used in order to move to the next or the previous station, or to add, remove, and 
edit stations. Rather than moving to the next or previous station, the “Go to” field can be used in order to 
move to a specific station, provided the user remembers its id. Alternatively, a synoptic table is provided 
which displays all stations in alphabetical order.

Remarks and multimedia
Any information which does not fit into the rest of the fields, from short notes to reports of unlimited 
length, can be entered in the “Remarks”. In addition, photographs and videos of the station can be 
entered or accessed through the “Multimedia” button.
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Events

The “Events” is a kind of electronic logbook. Any event, such as malfunction, servicing, or 
extreme weather event, can be entered there. By clicking on an event, the details are shown in 
the remarks fields. These details can be short comments or reports of unlimited length.
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Instruments
Clicking on the “Instruments” button 
shows the instruments for the station being 
viewed. Again, there is a synoptic table 
showing all the instruments in alphabetical 
order, and each instrument has its own 
remarks and events.

Time series
Clicking “Time series” on the instruments form shows the time series for the current instrument. Clicking 
“Time series” on the stations form shows all the time series for the current station; this includes the time 
series for all its instruments, in addition to time series that are not tied to specific instruments (for example, 
evapotranspiration derived by a method such as Penman).

For each time series, general information 
is stored, such as variable name, time 
series name, step (10-minute, hourly, 
daily, monthy, yearly and others), 
remarks and events.

It is also possible to store time series that 
are not tied to stations, but to other 
geographical entities, such as water 
basins; this is particularly useful for areal 
rainfall.

Time series data
This is the button that actually shows the time series.
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Time series data
A special form has been designed for the easy and 
effective viewing and management of time series 
data.

Flags
Time series records have flags in order to 
signal error conditions or other noteworthy 
circumstances. Numerous flags are 
available in order to signal out of range 
values, suspect values, snow, values that 
were originally missing but were 
calculated by infilling, and so on. There 
are also generic flags, without any special 
meaning, for general use. There are 30 
flags in total, and each record can have any 
combination of those.
Time series can be displayed with or 
without flags, as shown above and on the 
right.

Filtering
Filters can be used to hide some of time series 
records, so that only those records that pass 
through the filter are displayed.
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Filters
Once a filter has been defined, it can be toggled on 
or off with this button.

Multiple time series
More than one time series can be displayed 
at the same time. Records with the same 
time stamp are shown on the same row. 
Time stamps existing on one time series but 
not on the other are indicated by diagonal 
lines.

An unlimited number of time series can be 
shown side by side, with or without the 
flags.
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Editing data
Users can manually alter a time series, values and 
flags. Altered records appear in italics. Users can 
write the changes to the database, provided, of 
course, they have permission to do so.

Exchanging data
It is possible to copy and paste time series data to and from other applications.

Storing in files
Time series can be written to files. This is 
especially useful for users who want to alter 
time series but do not want or do not have 
permission to store them in the database. The 
files are in a simple ASCII format so that they 
can be viewed with any text editor.
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Importing data
Importing already existing time series is a matter of fundamental importance. Although, as seen in the 
previous page, the application can read ASCII files, these must be in a specific predefined format. 
Existing data is expected to be in many different formats. The application does not provide any tool for 
converting. Thus, two suggested ways for importing data are: (1) Read the data into Microsoft Excel 
using the Text Import Wizard, then copy and paste into the time series form; (2) Create a simple 
program in order to convert existing data to the predefined format.

Why does the application not provide text conversion? The reason is that if it did, it would have to 
provide a tool such as Excel’s Text Import Wizard. We avoid adding functionality which is already 
provided by existing software. Excel’s Text Import Wizard is a fine tool, and it would be pointless to 
duplicate its functionality at this stage, when other more important issues need to be addressed.

Data processing
Currently the software only provides a simple range check facility. Time stamp correction (determination 
and elimination of irregularities) and infilling of missing values of time series (using linear regression) is 
under development, and time series aggregation will follow. After that, a system to assist the construction 
of stage-discharge curves will be developed, including a method of calculating discharge time series.

Time table
The screen shots shown in the previous pages are all from actual running software. Though it works 
well, some functionality is still missing (for example, it is not possible to manually add a record to a 
time series). The software will be operational, including time stamp correction, infilling, and 
aggregation, by the end of January 2002. No documentation or help files will be provided at this stage, 
although this report is probably enough to get one started.

Stage and discharge utilities, graphs, printing, and help files will be ready by the end of 2002.


