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Introduction

Introduction

This manual presents detailed instructions for the installation, operation, and maintenance of the “Orpheus”
Pressure Transducer Automatic Water Level Recorder (AWLR] installed in the Nile Basin by the FAO Nile Basin
Water Resources Project. Manufacturer of the Orpheus is OTT Hydrometrie, based in Germany, which has provided
conventional and automatic hydrometric equipment in the basin for over 50 years.

The reader is advised to study this manual carefully before starting any work with the Orpheus. We have worked
hard to present the user instructions as concise as possible. Background information on the functioning of the
various elements is presented at appropriate occasions.

The hydrometric monitoring network in the Nile Basin consists of a large number of various types of water level
recording stations. Using a rating curve, the stage measurements are transferred into discharges, representing
essential information for water resources planning, management, and design purposes.

The project is a strong advocate of introducing electronic monitoring equipment in the Nile basin. The use of
electronic sensors connected to a datalogger is now well established in the world, and carries many advantages. For
example, it facilitates automating data processing, which often forms the main obstacle in database development.
Another major benefit is the possibility to acquire a continuous set of sub-daily data values. This provides important
additional information on the behavior of often highly variable hydro-climatological parameters.

The project operated an Orpheus AWLR at its office compound for testing and manual preparation purposes. The
new equipment did not show any technical problem during the testing period. Based on this experience the project
is multiplying the equipment in the basin with the associated necessary training to the users.

Orpheus measures changes in water levels using an electronic sensor, and then stores this data in the logger’s non-
volatile memory. The records are retrieved using: (a) a laptop PC, or (b) the OTT VOTA data retrieval unit. Orpheus is
used as a stand-alone device. The following paragraphs discuss the main components comprising the Orpheus:

Pressure Transducer Integrated with Datalogger: Orpheus consists of a pressure transducer sensor
integrated with datalogger (with 128kb storage capacity of upto 52000 measuring values) via a pressure probe cable.
Orpheus has been designed for the exact and continuous measurement and recording the level (or depth of water) of
both ground water and surface waters. The pressure probe is made up of salt resistant stainless steel and is water
tight up to 70 m water column. It is 42 mm in diameter with a length of 520 mm and weighs 0.9 kg. The water level
sensor consists of a robust, oil-free, ceramic measuring cell. The datalogger is integrated within the probe body and
is pre-protected against damage caused by lightening strikes.

Installation, Operation and Maintenance of Orpheus Automatic Water Level Recorders
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Datalogger
< ;_;:1 3
Standard Logistics Unit Pressure Probe cable
Pressure Transducer

Figure 1: Orpheus with integrated datalogger and standard logistics unit

Standard Logistics Unit: This unit enables communication between the datalogger and the VOTA and/or PC, and
provides the power supply of the Orpheus. The standard logistics unit is a plastic housing, which consists of a 6 volts
power supply unit, terminal strip for pressure probe cable, an optical interface for data readout, pressure probe
cable, cable suspension clamp and a reusable silica-gel cartridge for moisture absorption. The power supply unit
needs commonly available 4 x 1.5V type-C batteries.
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DuoLink Data Cable Chamber for batteries

Silica-Gel Cartridge

Chamber for Gel Cartridge

Figure 2: Standard logistics unit with data readout cable

Data Retrieval Unit: Data is retrieved using either a laptop PC or an OTT VOTA. The VOTA is a ruggedized data
programming/retrieval unit for use in the field. Its design is based on PC technology, and its software is pre-installed.
VOTA is operated by a single knob, ‘called Jog Shuttle”. Figure 4 shows the VOTA.

Jog Shuttle

Figure 3: OTT VOTA programming / retrieval unit
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This manual provides all the necessary user-helping information for successful installation, operation, and
maintenance of Orpheus Automatic Water Level Recorders (AWLR)]. It also covers the instructions for data retrieval,
data processing, and final storage of the Orpheus recordings into an MS-Access database.

Chapter 2 describes the installation of Orpheus AWLR as a stand-alone device for recording river or lake levels.
Chapter 3 deals with the operation of the Orpheus AWLR including programming and data retrieval when using
a PC, while chapter 4 discusses the same issues when using the VOTA unit. This chapter also includes transferring

the accumulated raw data from VOTA to PC.

Chapter 5 describes primary data processing in HYDRAS 3: a proprietary software package specifically developed
by OTT for this purpose. The process includes converting raw data files into ASCII text files.

Chapter 6 discusses secondary data processing. This includes importing the ASCII data files into the MS Access,
and the subsequent final storage in the Nile Basin Database (NBD).

Manual

1"



12

Installation of the Orpheus

Installation of the Orpheus

Orpheus AWLR is an electronic sensor integrated with a pressure probe/transducer for measuring ground and
surface water levels. This pressure transducer is designed for measuring a maximum water column of upto 10
meters above the sensor. Orpheus stores the measured records in its datalogger’s non-volatile memory. The
measured values are retrieved either using a laptop PC or the supplied PC based OTT VOTA unit. The pressure
transducer is installed in a stilling well with the datalogger installed on a secure place away from the water.

While installed in a stilling well, the sensor measures changes in water column above the sensor. The sensor
transfers the corresponding pressure into an analog signal, which is transferred via the transducer cable to the
datalogger as a measured value.

Installation of the Orpheus AWLR is easy and straightforward and is suited particularly for new measuring sites and
for sites where the use of float-operated devices is not feasible. Orpheus is used for measuring ground water as well
as surface water. This manual discusses in detail the use of Orpheus for measuring surface water level in several
countries of the Nile Basin. The installation procedure for the Orpheus is discussed in the following paragraphs:

Figures 5 and 6 explain the plan and detailed design of a stilling well for the pressure transducer water level
recorder. The exact location of the pressure transducer housing is always determined on site. The project has newly
adopted this housing design for wild rivers flow with high silt concentration. The stilling well has no inlets rather it
consists of three perforated [<1mm holes) screened steel pipes of diameter 35, 25 and 10 cm. The space between
the 35 and 25 cm round screened pipes is filled with rounded washed gravel of size 5-8 mm.

The stilling well is placed in the crossectional river profile on a concrete foundation plate and is anchored from
the side to a solid rock; otherwise an anchoring block needs to be constructed. The stilling well can be submerged
but should be accessible for maintenance and checking activities. On the other hand, the Standard Logistics Unit
containing optical interface, humidity absorber, terminal strip, power supply, pressure probe cable etc, is installed in
a steel pipe housing at a secure dry area above the maximum flood level. The logistics unit is secured within an ORG
46 Top Cap, which easily fits over 4", 5" or 6" diameter pipe. The steel pipe for the logistics unit should have a hole
drilled at its lower end for routing the transducer cable. The long transducer cable between the standard logistics
unit and the pressure transducer is protected underground in a PVC pipe.

Hardware needed for the installation of Orpheus includes (a) stilling well for placement of pressure probe inside it
(b) PVC or steel conduit for routing the transducer cable (c] pipe of 4", 5" or 6" diameter with an OTT steel cap (ORG
46) for protecting the Logistic Unit; and (d) cable suspension clamp for exact positioning of the pressure probe in the
stilling well. Installation of Orpheus has been discussed in the preceding paragraphs and is schematically shown in
figure 5 and 6.

It is assumed that the pressure transducer housing [in the river crossectional profile] and Logistic Unit housing (on
a dry secure place somewhere above maximum water level] have been installed onsite (see paragraph 2.2.1 above).
For installation of the pressure transducer, open top cap of the logistic unit and detach the transducer cable from
the unit. Install the pressure probe in the pressure transducer-housing, route the cable through the transducer-
housing top cap, then through the hole in the 25cm pipe and through the underground conduit to the logistics unit
housing pipe. Remember that the datalogger is pre-fitted within the probe body (water tight for upto 70 meters of
water column). Finally reconnect the cable to the logistics unit. Configure the Orpheus and close the top cap. The
transducer should be positioned in the pipe below the minimum water level.

Installation, Operation and Maintenance of Orpheus Automatic Water Level Recorders
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Figure 4: Positioning of logistics unit in ORG 46 Protection cap

2.2.3 Positioning of Probe in Open Water

Although it is better to position the probe vertically within the stilling tube but when Orpheus gauge system is used
in open water, it is not necessary to install the probe in vertical position. The probe is designed to be also used in
a sloping position e.g. at a sloping bank. In case of such a sloping bank, the weight of the probe normally prevents
it from becoming buoyant. The position of the probe may also be fixed by using a split pin or a bolt. To achieve this,
the locking pin is inserted through the holes in a protective tube and in the black plastic cap located at the tip of the
probe. The position of the probe is now fixed, and the safety connection is quite easy to detach for the purpose of
cleaning.
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THE EXACT LOCATION OF THE PRESSURE TRANSDUCER
HOUSING SHALL BE DETERMINED ON SITE. THE PRESSURE
TRANSDUCER NEEDS TO BE PLACED BELOW MINIMUM
WATER LEVEL.

THE TRANSDUCER HOUSING IS PREFERABLY ANCHORED TO
A SOLID ROCK; ALTERNATIVELY, AN APPROPRIATE
ANCHORING BLOCK NEEDS TO BE CONSTRUCTED.

THE PRESSURE TRANSDUCER HOUSING CAN BE
SUBMERGED.

THE SIZE AND DESIGN OF THE CONCRETE FOUNDATION
PLATE AND ANCHOR BLOCK DEPEND ON LOCAL CONDITIONS
AND NEED TO BE DETERMINED ON SITE. APPROPRIATE
REINFORCEMENT SHALL BE ADDED.

THE DATA LOGGER HOUSING NEEDS TO BE CONSTRUCTED
AT A SECURE DRY AREA ABOVE MAXIMUM WATER LEVEL.
THE EXACT LOCATION SHALL BE DETERMINED ON SITE.

THE PVC OR STEEL CONDUIT FOR THE TRANSDUCER CABLE
REQUIRES A DIAMETER OF 4 CM. BENDS SHOULD BE
ROUNDED TO AVOID DAMAGING THE VENT TUBE IN THE
TRANSDUCER CABLE.

PRESSURE TRANSDUCER HOUSING

CONCRETE ANCHOR BLOCK

SOLID RIVER BANK
RIVER BED

g

CONCRETE FOUNDATION PLATE

THE RIVER BED AND BANK PRESENTED IN THIS DRAWING IS IMAGINARY, AND ONLY SERVES TO PICTURE A
TYPICAL LAYOUT OF A PRESSURE TRANSDUCER STATION.

A DETAILED DESIGN OF THE PRESSURE TRANSDUCER HOUSING IS PRESENTED IN DRAWING INT/752-13.

DATA LOGGER HOUSING

THE DATA LOGGER HOUSING CONSISTS OF A STEEL
PIPE WITH DIAMETER OF 15 CM, EMBEDDED IN A
CONCRETE FOUNDATION, AND COVERED WITH A
PROTECTIVE WELL CAP

STEEL OR PVC CONDUIT FOR GUIDING THE TRANSDUCER CABLE FROM THE DATA
LOGGER HOUSING TO THE PRESSURE TRANSDUCER HOUSING. THE CONDUIT NEEDS
TO BE PLACES AT A MINIMUM OF 20 CM BELOW GROUND LEVEL.

FAO Nile Basin Water Resources
GCP/INT/752/ITA

LAYOUT OF PRESSURE TRANSDUCER STATION

Date: April 2002 Designed by: Bart Hilhorst
Scale: 1:25 Approved by:
Units: meter Drawing Number: INT/752 - 12

Figure 5: Schematic plan of the stilling well and standard logistics unit housing
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! WELL CAP FOR PIPE ROUND 25 CM !

A

STEEL PIPE ROUND 25 CM

WELL CAP FOR PIPE ROUND 10 CM

STEEL WELL SCREEN ROUND 10 CM

STEEL WELL SCREEN ROUND 25 CM

STEEL WELL SCREEN ROUND 35 CM

ROUNDED WASHED GRAVEL (5 - 8 MM)

]

ALL DIMENSIONS IN METERS
QUALITY ALL STEEL ELEMENTS Fe360

STEEL FOUNDATION PLATE (WIDTH OF 8 MM)

CONSTRUCTION DETAILS ARE PRESENTED IN DRAWING INT/752-14
ALL WELL SCREENS SHALL HAVE A SLOT SIZE OF 2 MM OR LESS

SECTIOND -D

055

SECTIONC -C

SECTIONA -A

PIPE FOR PRESSURE TRANSDUCER CABLE

SECTIONB -B

FAO Nile Basin Water Resources
GCP/INT/752/ITA

PRESSURE TRANSDUCER HOUSING

Date: March 2002

Designed by: Bart Hilhorst

Scale: 1: 10

Approved by:

Units: meter

Drawing Number: INT/752 - 13

Figure 6: Design of the stilling well for the pressure transducer
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Operation of the Orpheus

Once the Orpheus has been installed, the datalogger needs to be programmed and the required parameters need
to be properly set. This is accomplished either using an OTT VOTA unit or using a PC/laptop. Before setting the
parameters, Orpheus is activated by fitting the batteries inside it. Once the Orpheus has been activated and all
the operating parameters are set, the datalogger starts recording according to the datalogger settings. Detailed
explanation of how to operate the Orpheus has been explained in the following paragraphs:

Orpheus uses four, commonly available, alkaline batteries i.e. C-cell (1.5 V) (LR 14.C.AM2]. To insert the batteries,
open the top cap of the logistics unit, remove the instructions paper from the batteries chamber and slip the batteries
into the chamber. Tighten the cap of the logistics unit. Orpheus has now started measuring calculated values using
the factory set up. Since this is a new set up, the operating parameters need to be reset [setting the operating
parameters is explained in the proceeding paragraphs]. The batteries must be replaced if the battery voltage falls
below 4.5 V. The life of the battery is up to more than a year depending upon the ambient temperature, data storage
interval and communication between the VOTA unit or PC. This duration drops to 50% if the temperature is below
zero degrees Celsius. Since this is not the case in the selected stations in the Nile Basin, the battery will work for
more than a year. However, it is recommended to check the battery status at each visit to the station to be sure of
proper functioning of the Orpheus. Changing the battery at a later stage has no effect on the stored data.

Before starting working with Orpheus, it is essential to create a workspace in the Hydras 3 software on the PC. A
workspace includes region(s), station(s) and sensor(s). To create these, follow the steps below:

Step 1: Make sure the Orpheus communication software i.e. "HYDRAS 3" has been installed. If not, install it by
inserting the CD into the CD drive and follow the instructions given on the CD cover. It is recommended to install the

program in the following directory: “C:\OTTAWLRs" on your PC. Also create programme shortcut on the screen.

Step 2: Activate the Orpheus communication program “HYDRAS 3”. The resulting program window is empty and
will look like as shown below:

Installation, Operation and Maintenance of Orpheus Automatic Water Level Recorders
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SHHYDRAS 3 -

File  Communication Map Estraz Windows Help

Sarting o1 2 3

Step 3: Create a workspace by clicking on the “New Workspace” from the “File” main menu. The following window
appears:

New workspace - x|

Nurber |1 | e
= OTTAWLRs

mm Data
(5D

M arne
Drive | = ;l
Path [CADTTAWLRsAD ata

aE. Cancel |

A workspace is a directory that contains a region/regions, stations within a region and sensor/sensors within a
station. One can have the workspace with a name e.g. DWD. Path must be set by clicking in the path field and then
clicking on the “C:\", then "OTTAWLRs" and then “Data” within the window [Note that right path should be selected
otherwise the workspace will not be created]. The resulting window will look like this:
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LM HYDRAS 3 - O] x|
File  Communication Map Estraz Windows Help
o DWD A

Sarting ni 23

Double click on the black spot of the workspace “DWD". This workspace “DWD\1” has one region with the name
“All Stations/999999999999". This region is automatically produced within the workspace, the name of which cannot
be changed. Within this region, create the stations with their names and ID numbers where Orpheus are going to be
installed. Every station will have one water level sensor i.e. Orpheus [in fact a station may have several sensors). To
create these stations and sensors proceed with step 4.

Step 4: Right click on the region called “All Stations\999999999999" and select “New Station”. A window will
appear as shown below. Enter details of the gauging station and click OK.
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Note: Enter only the hydrometric number of the station and no zeros.

=1 -
E"_,: Mew ztation

Entebbe

24567

W ater level [Surface]

At Entebbe

Step 5: Enter the sensor to the station by right clicking on the station and selecting “New Sensor”. This is the
sensor (Orpheus) which will be installed at the gauging site. Enter the sensor details in the resulting window as

below:
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gﬁensur configuration _ |D|E|

M ame I‘v'-.-’ater Lewel
M umber IEIEH 1] it Irn
Data type I Periodic j
[ rkeral IE ity j
Application type I"-.-'-.r"ater lewvel [Surface) j
Wirtual senzar I Mo j
Hate

0k, Cancel

Proceed to the “Evaluation” tab in the same window and click in “Means” check box. In the “Presentation” tab enter
the text for Y-axis as “Water Level (m]” and select graph type as “Polygon”. In the scaling fields for “Mean Values”
enter Y-Minimum as “0”. Y-maximum, however, depends on the maximum water level recorded at the station in the
past years and should be entered carefully. Ignore the “Raw data”, “Map” and “Gauge” tabs.

The resulting program window with the workspace is shown below and can be explained as: the first workspace
called "DWD/1" has at present one region called “All Stations/999999999999". This region has, for the time being,
one station called “Entebbe/34567" which contains a sensor (Orpheus) for surface water level recording. Under the
same workspace there may be several regions, under a region there may be many stations and under a station there
may be several sensors from AOTT Company. If needed there can be several workspaces with different regions,
stations and different sensors numbers. To keep it simple and easy to use, in Uganda, for example, the following
workspace is found suitable (new stations with the same sensor (Orpheus) but with different datalogger and station
number will be included under the same region).
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File  Communication  Map  Estras  Windows Help

= DwWD /1
B m » Al Stations « / 339333999333
5 m Entebbe / 0000034567

O W ater Level /0001

| Sarting 0123 |

When a workspace with region/regions, station/stations and sensor (s) has been created, the folder “OTTAWLRs”
in the Windows Explorer will look like as shown below:

EY OTTAWLRs =10/ x|

J File Edit Wiew Favoribes Tools  Help ﬁ

J e Back + = - | @Search LY Folders @Histnry | i O o ) | x|~
| Address |1 oTTAwLRS | P
Folders ® || Mame ¢ | Size | Type ﬂ
== Local Disk (C:) ;I [ Data File Folder
-] ADCP #| _DEISREG.ISR 1KE ISR File
-] ADOBEAPP _ISREG3Z.0LL 46 KB Application Extens
#-_] ACTTThalimedes =] DelsL 1 isu 8KB ISUFile
-] Camphel |38)] Hydras3.cnt 1KE CNTFile
-1 Copy @ Hydras3 2 987KE  Application
-] Documents and Settings & Hydras3 11,418 KE Help File
-] HTLOGGER. &7 Hydras3_ETA 708KE  Application
% KHAN — | =] 10B_CEPS.DB ZKE DEFile
L] My Documents KMdmCFg.db 34KB DB File b
{:I Mile Basin -
R TR #f laga 192 KB JPEG Image
T B0 Dot (8] M5 _TvP.db 4KE DEFie
] SERIS TVR AR 4 KR TR Fila hd
{:l Cutlook Express - ﬂ li 9
|15 object(s) (Disk free space: 1.68 GE) |15.4 ME |E.D_JI My Computer i

The raw data collected from Orpheus every time will be saved automatically to the sub-folder “Rawdata” as
separate files in the form “Ed000, Ed001, Ed002.......
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Note: Do not delete or move any of these folders to another location otherwise the data will either not be collected
or will become difficult to collect. This setup has been created by the program itself during the station and sensor
configuration.

Setting the operating parameters for programming the Orpheus can be accomplished in two ways i.e.:
e Using the laptop/PC onsite
e Using OTT VOTA unit onsite

Configuring Orpheus with the laptop/PC is explained in the proceeding paragraph while using OTT VOTA for the
same purpose is explained in Chapter 4.

It is assumed that Orpheus has been installed onsite and that it needs to be reprogrammed according to the present
manual gauge reading. For setting up the operating parameters with a laptop/PC, follow these steps:

Step 1: It is assumed that Hydras 3 software has been installed successfully in the PC and the workspace, region
and stations, where Orpheus has been installed, have been created.

Step 2: Establish communication between the laptop PC and the Orpheus. This is achieved by connecting one end
of the DuoLink serial cable to PC and putting the other end on the optical interface of the logistics unit. The magnetic
characteristic of the DuoLink provides firm contact with the optical interface of the logistics unit. Click “Read/
Operate” on the “Communication” main menu item of the HYDRAS 3 software. The following window appears:

EH HYDRAS3 - Communication

Station / Device T_l,lpelElTT [HYDRAM] j Fratocol bype OTT Protocol [Hedrosens, ... j

I Communication path

Bl |R5232C /.24, COMT, 48008, 7NZ =
COMT : 4800Bd.7N2 [RS232C 2. 24 £ iDA]
W &l sensors RS 232 C /.24
Edit / New Delete |
Fiead data: Cperating:

" Configuration

) [etantanenus valies Hydrasens [Matrix] or

1nAsm x| oAl 12000 =] | e e oo Orphim./Thalm. /Nimbus

| ~ Set dial no. for voice [FUT]

Eateel | Start End

Change Type to “Orpheus” and check the “Configuration” box. The remaining setting on the window should remain
the same. Now click on “Start” button while the IrDA interface is in firm contact with optical interface on the logistics
unit. If the connection with the sensor is successful, the following window appears:
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noff ORPHEUS II
STAT. 0000112233

NO . 0000
10.01.03 09:19

Orpheus operates through several groups of Matrixes.

Group 1 (Starting from Matrix 00 to 09): gives an overview or general information about the station, system date
and time, power supply, sensor information, operating language etc.

Group 2 (from matrix 10 to 19): contains water level parameters. These are the most important group of matrixes
for surface or ground water level measurements.

Group 3 (from matrix 20 to 69): for the optional measurement of water temperature (not important if the sensor is
used for measuring surface water level].

Group 4 (from matrix 70 to 79): data resets etc. Only matrixes 70 and 71 are important.

Movement between the matrixes of the same group is achieved by clicking on the left and right arrow buttons
shown in the window above while changing from one group of matrixes to another is achieved by clicking on the up

and down arrows. Matrixes important for configuring Orpheus for measuring surface water levels are dealt with in
the following paragraphs:

Step 3: This step explains the first group of matrixes as follows:

Matrix 00: is shown in the window above. Click enter (E] to change the station number only in this matrix. The
numbers can either be changed by clicking on the up or down arrow keys or using the keyboard. The No. field
corresponds to a code and is important only for a possible future networking of a number of stations. The data and
time cannot be changed in this matrix.

Matrix 01, 02, 03: Matrix 01 is used to change the date and time of the Orpheus while Matrixes 02 and 03 only give
information about the power supply. Click on “E” to enter the exact date and time in matrix 01. The change field in
Matrixes 02 and 03 indicate dates of the last battery change.
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=100 ]

01l SYSTEM TIME
DATE 10.01.03

[ matrix operation

TIME

10:23:27

E@ Matrix operation

=101 =]

02]SUPPLY
CONSLMP .
CHANGE 1

5.5V
0.000AR
0.01.03

B

B .
¥

< |

=

i
-
¥

Kl

_ o) x|

03] BUFFER BATT.
3.1V

CHANGE 09.07.02

-l -]
E

EXMatrix operation

Matrix 04, 05, 06: These three matrixes, as shown below, only give general information about the system and
nothing can be changed here manually. Matrix 04 shows 2 number of sensors because the present pressure probe
body has two sensors i.e. water level and temperature. Matrix 05 gives information about the date of the last data

readout or transfer from Orpheus to laptop PC or VOTA unit.

Ef@Matrix operation

04f] SYSTEM INFO
NUMBER OF SENS.?2
RAM-SIZE 128kB
SPA11M X1.21 BC

=
E |

=101 ] EXMatrix operation

=10 =]

05l SYSTEM INFO
LAST READOUT
06.01.03

B

EX Matrix operation - 0] =]
T | INTERFACE
4800,N,7.2

=

&
]
+

El

Matrix 07, 08, 09: Language of the Orpheus system can be changed in Matrix 07. Matrix 08 has no significance
at all while the operator can enter a code number for access authorization in matrix 09. Code 0000 means that the

code is disabled.
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_{oi x|
LANGUAGE

8 Matrix operation

07h

ENGLISH

R
c| e

E&Matrix operation

I =] 3 [ = Matrix operation

08f] ORPHEUS II
T - EE—-EE—¥¥—FEE—FEE—F¥E—F

=101 |

09l CODE NUMBERS
OPERATION
oooo

B
E |

Step 4: This step deals with the most important group of matrixes as they contain water level parameters. The
matrixes in this group are explained as follows:

EfMmatrix operation ) ]
10§ SENSOR 1
No . oo10
TYPE DEPTH
INST. 11.263m

=l
<

E@Matrix operation

=101 %]

11JMIN: 10:50:00
11.261 m

MAX: 10:57:00
11.265 m

i
.|
¥

|

=
E |

=101 %]

138 INTERVALS
SAMPLE 00:01:00
STORAGE 00:02:00

&0 Matrix operation

-]
c| (=]

Matrixes 10 - 19: The value in matrix 10 depends on the settings in matrixes 18 and 19. “No.” depicts the sensor
number i.e. 0010 stands for the water level sensor while 0020 stands for the temperature sensor. Instantaneous
value changes according to the changes in water level with reference to a given gauge reading [matrix 19 and the
scaling in matrix 15). The instantaneous value in matrix 10 cannot be changed manually in this matrix. Matrix 11
gives daily maximum and minimum water level and therefore no changes can be made in this matrix manually.
Matrix 12 is of no use. Sample interval and data storage interval [e.g. quarter of an hour, hourly, two hourly etc)
are set in matrix 13 and is therefore important. Click on “E” to enter the sample interval and storage interval. For
example if the storage interval is selected for hourly data, the sample interval could be selected as 5, 10, 15, 20 or
30 minutes. The datalogger takes a value at each sample interval, keeps it in its memory and stores the average

sample value at each storage interval
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%Matriu operation ;|g|5| %Matriu operation ;|g|5| %Matriu operation ;Iglﬁl

14J]STORAGE DELTA 15 SCALING 16l ORPHEUS II
VALUE 0.000m FACTOR A -1.0000 E_x-=z-_E-x-=-=_=
STORE WITH OFFSET B 0.217m

TIME NO

¢ ¢
¥ v
cf] e e ]| <] _E]
Selection of appropriate storage delta depends heavily on the hydrological regime of the respective river or lake.
This has to be decided for each station separately according to the characteristics of the river or lake. For example
a storage delta of 4cm (0.04m) for the lake levels will easily filter the effect of waves. This effect of waves has been
observed at Entebbe Pier at around 4cm on average, recorded on a strip chart. At a river gauge station where there

are sudden changes in the water level in short periods, the storage delta value should be kept zero and non-active.
A wise selection of the storage delta will save a considerable storage capacity of the datalogger.

The scaling values in matrix 15 are extremely important and are used in combination with matrix 18 or 19. For
fresh waters i.e. lake or river water “Factor A" is always kept +1.0000 or -1.0000. Offset is calculated as the difference
in instantaneous value in matrix 10 and the gauge value in matrix 19. The interrelation among matrix 10, 15, 18 and/
or 19 is explained with the help of the following example:

If the onsite gauge reading is e.g. 11.240m, the scaling in matrix 15is e.g. A= 1.0000 & B = 0.000m (default values).
The objective is to set the Orpheus for recording water level with reference to the present gauge reading that is
11.240m. To achieve this set the values in the matrixes 10, 15, 18 and 19 as follows:

Select Matrix 19, enter the “Length” value as 11.240m (gauge readingland activate the matrix by selecting "YES".
This automatically deactivates matrix 18. Matrix 19 is actually a depth mode but can also act like a float operated
water level. The instantaneous value in matrix 10 comes out to be 11.458m, which needs to be brought down by
entering the difference of 11.458m-11.240m = 0.218m as an “Offset” in matrix 15. The instantaneous value is now
11.240m but the datalogger starts recording in reverse order i.e. it records the rise in water level in descending order.
To change the direction of recording, open matrix 15 and change the “Factor A" from +1.0000 to -1.0000. The set up
of matrix 10, 15 and 19 should now look like as shown below:
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EX matrix operation A ] 54 [ =5 Matrix operation o ] | E&Matrix operation ) ]

100 SENSOR 1 s | SCALING 19] DEPTH MODE
No . 0010 FACTOR A -1.0000 LENGTH 11.240m
TYPE DEPTH OFFSET B 0.217m ACTIVE YES
INST. 11.240m

e B B B
= == ERE E

The Orpheus is now ready and has started water levels recording according to the intervals set in matrix 13.

It is assumed that after successful installation, Orpheus has been recording data for a long time in the field on

regular basis and that the stored data needs to be retrieved from the Orpheus. There are two ways to retrieve this
datai.e.:

e With a laptop/PC or
e With OTT VOTA unit

Data retrieval from Orpheus with a laptop PC is explained in the following paragraphs of this chapter while data
retrieval from Orpheus with OTT VOTA unit will follow in chapter 4.

Step 1: It is supposed that the IrDA interface is connected to the computer port via a 9 to 9 pin serial cable and that
the interface is put on the infrared sensor of the Orpheus. Activate the Orpheus software program HYDRAS 3 on
the PC and double click on the black spot of the workspace “DWD/1". Select the region "All stations/999999999999"
which contains the required station and sensor. Click on the “Communication” tab of the HYDRAS 3 main menu and
click on "Read/Operate”. Make changes in the resulting window shown below:
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@H?DRAS:E - Communication

Station / Device

Type| DRPHELS |

Dial nia.

Frotocol type OTT Pratocol [Hedrosens, ...] j

v &l senzars

I 141352003 = I

Communication path
|RS232C /.24, COM1. 4800Bd, 7N2 =l

COMT : 4800Bd.7M2 [RS232C AV 24/ |iDA)
RS 232C /W24

Edit / New Delete |

[Eancel

Fead data: Operating:

% Standard [zelective] " Configuration
Hydrozens [Matrix] or
Crphirn, 4T halim, M imbus

= Set dial no. far vaice [FU1)

) [mstantaneous values

) Online monitaing

Start End

If data is needed for a specific period, then fill in the “from” and “to” dates fields otherwise check the "All" box
which will give all the old and new data available in the Orpheus storage. Check the “Standard [selective]” check box
and click on “Start” button. Wait till the data is downloaded to the PC. Click on “End” to finish the data transfer. Three
files i.e. EDOOO, EDOO1 and EDO02 have been retrieved at each download exercise.The data has now been downloaded

and is stored in "Rawdata” sub-directory as a file "EdXXX" (where XXX shows the files downloaded each time).

Step 2: Retrieved data can be viewed within HYDRAS 3 by selecting "Communication” on the program main menu

and clicking on “Raw data management”. The following window appears:
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Q Rawdata management

=101

[CAOTTAWLRS\Data\RAWDATA Exi | T;b"ammte )
= C ) Tt
[ OTTAWLRs Copy
5 Data = Humbers
i RAWDATA,
T able [araphic Delete
Transfer:
[ delete after Selected Al
(B c: ] =l
FROMDate |  TO-Date Station M) | Sensor(Mo) [Done| Problem | File | <]
|| i3 11372003 0000112233 0010 ED 000
1/6/2003 | 1/13/2003 0000112233 0020 EDOOT

O 1s10/2003 | 141042003 000011

I N

EDO02

Officez | TNFO

Since three files are downloaded at each download exercise, the first file with sensor number 0010 has the water
level data, the second one with sensor number 0020 has water temperature data and the third file contains informa-
tion about the sensor, station and previous downloads. The second and third files can be deleted here by selecting
the file and clicking on “Delete” in the top right corner of the above window. The top left corner shows directory in
which the data has been newly downloaded. The water level data in the new file “ED00” can be viewed by clicking on
the “Table” button. The “Done” column is empty because this file has not been yet transferred to HYDRAS 3 format.
The “Problem” column remains empty if no problems occur during the data conversion into the HYDRAS 3 format.
This transfer of data format within the same window has been explained in Chapter 5, paragraph 5.2.1.

It is not very important to delete old data from the Orpheus at each field visit as it has a ring type of memory, which
means that once the datalogger is full of data, it starts overwriting the oldest data. However it is recommended to
delete the old data from the datalogger at the time of its installation, which may contain unwanted data resulting

from a different configuration. Deleting unwanted old data from Orpheus is explained in the following paragraph:

Connect the laptop PC to Orpheus via DuoLink and start the HYDRAS3 software on the PC.

Click on “Read/Operate” from the “Communication” main menu item of the HYDRAS 3 software.

The following window appears:
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%H?DRASS - Communication

Station / Device

Twpe|ORFHELS

=~

Dial na.

Frotocal type OTT Protocal [Hydrozens, ...

¥ Al zenzors

I 1413/2003 vI

Communication path
IHSESEE A4.24, COMT, 4200Bd, 7M2

COMT : 4800Bd.7M2 [RS232C /.24 / iDa)
RS 232C /w24

Edit / Hew Delete |

[Earzel

Fead data:
% Standard [zelective)

| [hetantaneous valles

Dperating:

" Configuration
Hydrozens [k atrix] or
Orphirn. /T halirm, /Mimbus

) Onlite monitaring _ ;
" Set dial no. for voice [FU1]

Stark End

Change Type to “Orpheus” and check the “Configuration” box. The remaining settings on the window should
remain the same. Now click on “Start” button and the matrix 00 will appear. Click on the down arrow key three
times and matrix 70 will appear. Click on “E” in this matrix, change the code to 59 and click on “E"” again. Changing
the code to 59 allows to make changes in matrix 71. Move to matrix 71 by clicking on right arrow key, click on “E” to
change the sensor no. to "ALL" and click on “E” again. This will reset the datalogger by deleting all the old unwanted

data on Orpheus.
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Using OTT VOTA Unit for Configuring Orpheus and
Data Retrieval from the Orpheus

The VOTA multifunctional unit is based on a PC, designed for field service and includes preinstalled software and
an illuminated VGA display. It is designed to configure the Orpheus and store hydrological measured values onsite
and, is an alternative to notebooks. The VOTA has no keyboard; rather an operating knob called “jog shuttle”, makes
operation of the VOTA very easy. VOTA is activated by pressing the jog shuttle. A field/value is selected by turning
the jog shuttle and is confirmed and activated by pressing it. VOTA is very easy to operate. No special computer
knowledge is required.

An infrared interface adapter (IrDA) called “DuoLink” makes a wireless communication between an OTT datalogger
and VOTA. The voltage is supplied by means of four commercially available 1.5V alkaline batteries. This is discussed
later in this chapter.

Activate VOTA by inserting the locally available 1.5 V alkaline batteries. The casing lock is unscrewed with a coin and
tightened after the batteries have been inserted.

The VOTA is now automatically in stand-by mode. If still not active, activate it by pressing the “jog shuttle”. When
VOTA is activated for the first time, it runs through a boot sequence, which includes several hardware and software
tests. Several messages appear during this test and the VOTA logo is also visible for a brief period. Finally the “Set
Date/Time” window is displayed as shown in the Window below:

I Set Time 10: 52

DD MM YYYY

KN (v [

HH MM SS
|10||52||00|

Set

Back

The entry field for the day is highlighted, and will start to flash when the jog shuttle is pressed. Enter the current
day by turning the jog shuttle; press the jog shuttle to confirm the value. Turn the jog shuttle to move to the next
fields and enter the values in the same way. VOTA will accept the current date and time by pressing the “Set” button.
The new time is now visible in the upper right corner of the display.

It is important to reset the date and time while using at a later stage. This may happen if the batteries are removed
for more than ten minutes. To reset the date and time at a later stage, select the menu items below in the order
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given:
Select and Press “Management” from the main menu.
Press “System”.
Press “Set Date/Time".

The “Set Time” window will open in the same way as shown in the window above. Change the fields as stated
above.

VOTA can be operated in several languages i.e. Espanol, English, French, Deutsch and Japanese. The required
language is selected as follows:

Select "Management” from the main menu.

Then select “"System” field.

Press in the language field to select, e.g. English, as an operating language by turning and pressing the jog
shuttle.

Note: The VOTA screen goes off to stand-by mode if not used for 30 seconds. In stand-by mode, VOTA is not fully
deactivated but remains in energy-saving mode while the operating system and software are still running. Just
pressing the jog shuttle once reactivates the screen.

Notes on the batteries: Battery life is up to six months in stand-by mode and up to 20 hours (at 20C ambient
temperature] if the VOTA is continuously in operation. The battery life is reduced at low temperatures. The battery
voltage can be monitored by means of a display in the upper left corner of the screen. If four or three bars are visible,
battery status is good while two bars indicate adequate status. It is recommended to replace the batteries if only one
bar is visible. VOTA displays a warning message “Battery capacity too low” if the batteries are exhausted. Replace
the batteries immediately as it is impossible to continue working after this message is displayed.

To prevent the device from being switched on accidentally and simultaneous battery drain, there is a turn-on delay,
which is activated using “STOP” field. It is, therefore, recommended to switch the VOTA to stand-by mode using the
“STOP” field in the main menu during transport to a remote area. The VOTA in this case cannot be reactivated for
hours. VOTA has one main menu as shown below;

Main menu with STOP field.
- Main Menu 10: 52 |

Current Data

Configuration

Download Data

Flow Measuring

Display Data

Management

STOP

Once the VOTA is set up, it will always display main menu upon switching on. The individual menu items have the
following functions:

Installation, Operation and Maintenance of Orpheus Automatic Water Level Recorders



Using OTT VOTA Unit

Current Data: recalls current values such as level, depth, temperature, date and time in the data logger system.
Configuration: sets the operating parameters when setting up a datalogger for the first time.

Download Data: transfers the measured values stored in a datalogger to the VOTA.

Flow Measuring: carries out discharge measurement using OTT current meters.

Display Data: provides a graphical display of measured values downloaded to the VOTA.

Management: adjusts VOTA operating parameters i.e.
e sets operating language, date and time

e selects data readout device i.e DuoLink

e displays ambient temperature

e displays available data memory

e deletes data etc.

STOP: switches the VOTA to stand-by mode and activates the turn-on delay.

The individual menu items are discussed in detail in the following paragraphs.

This option is needed if the datalogger has to be programmed/configured for the first time. Following is an example
on how to initially program the Orpheus using VOTA:

Connect the VOTA unit to Orpheus via DuoLink data readout device and select “Management” from the main menu,
select “System” and select “DuoLink” under “Infrared”.

Select “Serial” under “Configuration”. The message “Connecting datalogger” is briefly displayed. Once the
connection has been established, Matrix 00 appears on the screen. Structure and configuration of the Matrixes are
the same as explained in chapter 3.

Note: It is very important to create the station and sensor in the workspace of the HYDRAS 3 software on the PC
with the same parameters/values for which the Orpheus is configured. Otherwise, the software will not be able
to read the data files transferred from VOTA to the PC. Creating stations and sensors in the workspace has been
explained in chapter 3.

This menu item is used to transfer all or part of the data measured from Orpheus to the VOTA. Retrieving this new
data to VOTA is straight forward and is accomplished in the following way:

Connect VOTA to Orpheus via the DuoLink data readout device and select the VOTA fields in the following order:
“Management”

“System”

“Infrared” [select “DuoLink” as the data readout device]

Press on “Download Data” on the main menu and select “Serial”. The message “Connecting datalogger” is briefly
displayed. Once the connection has been established, the following window is opened which contains a progress
indicator showing data download from Orpheus to VOTA. The progress indicator confirms the data download from
the datalogger.
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Download data via VOTA DuoLink

Download Data ..... ORPHEUS
Station / Sensor
0000112233 /0010
|

During this exercise, another window appears where the download period could be selected as shown below. The
period since the last download reading is preset. After dates have been decided, click on “Reading”. Wait till the data
has been fully downloaded.

) Download IrDA select 10:52
Station : 0000081201

Period : 22.01.2002 -12.02.2002

Reading : 22.01.02 " | 22.01.02

Reading

For a quick onsite check, the recently retrieved data from the Orpheus to the VOTA can be displayed graphically on
the VOTA in the following way:
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)

Station : 0000112233
Orpheus
Sensor : 0010

Display Data

Period : 22.01.2002 -12.02.2002

10: 52

002

Graphics

015

Back

Click on "Display Data” on the VOTA main menu and the following window will appear:

The above window shows that a total of 15 data files have been downloaded from one or more stations and that
at present, data file No. 2 is selected. If the recent file is to be displayed i.e. file No. 015, then change the field with
data file No. 002 to 015 in the window and press “Graphics” to display the data graphically. The following window

then appears:

Station : 0000112233 Orpheus
Sensor : 0010
Period : 22.01.2002 -12.02.2002
12.072 22.01.02 12.02.02
08.502
Graphics Back

After selecting the range of the level in meters, i.e. the minimum and maximum level (top left and bottom left) and
the display period, click on the “Graphics” and a graph will appear on the screen in the window shown above. The

graph displays the level as a function of time.
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After retrieval from the datalogger, the data needs to be transferred from VOTA to PC. The following setup is required
to accomplish this data transfer:

e 9 -9 pin female serial cable connecting VOTA to PC.

e Communication software “"Hydras 3" already installed on PC.

e Start the program on PC and select “Read/Operate” from the “Communication” on the main menu.

Change the setup of the resulting window:

=10l

Station { Device Frotocol type Ot FileTranster Protocol (VOTA,..) j

I Communication path

OTT File Transfer Frotokoll: WOTA =» PC wia CORMI: (LapLij

Dial no. I
_ COM1 : 19200Bd.8M1 (V.24- OFTF)
I~ Allfiles RS232C /.24
Edlit / Mew Delete |
Read data: Dperating:
& Standard (selectiva) " Configuration

Hydrosens (Matrix) or
Orphimm./ Thalir. /Mimbus

i Setdial no. forvoice (FUT)

 Instantaneaus values

! Online monitorng

Cancel Start End

After clicking on “Start” in this window, a list of data files on the VOTA will appear as shown in the window below.
Select the desired data files, which need to be transferred from VOTA to PC by checking the box of the data files.
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0 HYDRAS3 - Communication =100

Station / Device Type |VOTA/ FC j Protocol type Ott FileTranster Fratocol (WOTA,.) j

I Communication path

IO'I_I' File Transter Protokaoll: WOTA => PCwig COM1: (LapLij

Dial no. I
COMI : 19200Bd.8M1 (v.24- OFTF)

I~ Allfiles RS232C / V.24
[ 0000002222,/0002/ 241/2002-2,/4/2002 {[EDO0E) [=|
[ 0000002222/0002/ 242 2002-2/8,/2002 {[EDO10) Edit / Mew Delste |
[ 0000002222,/0002/ 244/ 2002-2/4/2002 {[EDO0T)
[ 0000002222/0002; 2/4/2002-2/4/2002 {[EDONZ) Bead dhia Operating:
[ 0000002222,/0002/ 2/4/2002-2/4/2002 {[EDO03)
[ 0000002222/0002/ 2/4/2002-2/4/2002 A(EDO04) & Standard (selective) " Configuration
[] 0000002222/0002/ 274/2002-2/4/2002 A(EDOOS) £ Instantaneous values Hydrosens (Matrix] or
[ 0000002222,/0002/ 244/ 2002-2/4/2002 {[EDO0T) Orphir./Thalim. /Mimbus
[ 0000002222/0002; 2/4/2002-2,/4/2002 {[EDONS) € Online monitoring

v 0000002222/0002/ 21472002 2;4;2002 /(ED09 " Setdial no. for voice (FUT)

"""""" /

________

Cancel Start End

Click on “Start” again to start the selected data transfer from VOTA to PC. The window will show the progress of
data transfer and the following message “Erase all copied raw- data files in VOTA now?” will appear. Click on “Yes”
if so required.

This newly transferred data file(s) can be checked to confirm the successful transfer in the same way as discussed
in Chapter 3 (step 2 of the paragraph 3.2.1).

It is important to delete old data from VOTA in order to create memory space for the new data to be retrieved from
the dataloggers. Data from VOTA can be deleted in two ways i.e.
e At the time of data transfer from VOTA to PC (this has been discussed in the paragraph 4.5).
e Through the “Delete data” function in the “"Management” menu item in the VOTA. This is done in the following
way:

Press on the “Delete data” function of the main menu item “Management” on the VOTA. Select “Delete all” if all
the data has to be deleted from the VOTA or otherwise select “Selective delete” if some of the data files are required
to be deleted. If the “Delete all” option is selected, a question “Do you really want to delete all data?” is displayed on
the screen. Press in the “Yes” or “No” box.

Sometimes the VOTA responds very slowly and sometimes even the display freezes. This shows that the VOTA has
stopped functioning.

If the device is slow to respond then press on the commands in the order as given below:
“Management”

“System”

“Reset”
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The VOTA will restart.

If the display is frozen then follow these instructions:
o Unscrew the battery casing lock using a coin.
o Wait for approximately 5 seconds

o Tighten the battery casing lock.

The VOTA is thus restarted.

If it still does not work, then try this:

o Open the three screws in the left hand side cover of the VOTA
o Remove the cover and press the reset key (red color). The VOTA is now restarted.
o Replace the cover on the VOTA and tighten the screws.

Note: The measured values are stored in the VOTA permanently and do not change with the change of batteries or
when the device is stored over a longer period without batteries.
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Initial Raw Data Processing

When the collected data from the field is transferred to the PC, it needs to be processed using Hydras 3 software.
This chapter discusses how the data from Orpheus in the PC is converted into specific Hydras 3 format enabling the
software to export it to ASCII text format. Most of the programmers need the data in this format. The resulting text
files can be easily imported in MS Access as well, which is discussed in chapter 6.

The retrieved data (File: ED00O) located in “Rawdata” subfolder needs to be processed in order to transfer it to
HYDRAS 3 format and then to convert it to ASCII text. These processes are discussed in the following paragraphs:

In the window given in step 2 of the paragraph 3.5.1, select the file that needs to be transferred to the HYDRAS 3
format, and click on “Selected” button. The file is now automatically transferred into the required format and the
“Done” column is filled automatically by a “/”. If no problem is encountered during this transfer, the “Problem” col-
umn will remain empty. The file should not be deleted at this point, as it is now ready to be converted into text ASCII
file format.

P5: Problem P5 occurs if a sensor has been programmed repeatedly or if there is an old data with different
operating parameters than the recent one. It happens that the user sometimes changes the operating parameters
and reprograms Orpheus but forgets to delete the old data. Now a file has data with different data intervals, units
and/or storage delta. The problem also occurs when these parameters are entered differently during programming
the Orpheus than when the station and sensor were created in the workspace.

The retrieved data file from HYDRAS 3 format needs to be converted into ASCII text file format because a text file
then can easily be imported in MS Access. The following steps are to be followed:

Step 1: Select the sensor of the respective station in the workspace and right click the right mouse button to select
“Evaluate”. This has been graphically shown in the windows below:
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SDHYDRAS 3 - =10 =|
File Communication Map Extras Windows Help
- m DWwD A
= m 3 Al Stations « / 333333333333
= m Office2 / 0000112233

...... B ool i

nlegen

Delete sensor
Propetties

Sarting ni1z23

The resulting window is shown below:

=0l =]

File Extras Original data

Fegion: » All Stations « Station: Officez
Meas. values Senzon Water Level
1smm —" ' ' n
' '
tm : .
' '
17mm | : :
' '
12mm : :
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11mm | r :
1nmm - H \
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amm | ' H
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oios 01E oiA0 oiAz
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& Meas. values & ean ‘r Mesn [ Total [~ Extremes Table |
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Step 2: The above window has a main menu, a graphical representation of the raw data that needs to be converted
to text format, and the duration of the data in the raw data file. Specify the start and end dates in the above window
and check the “Meas.values” box, as the measured values need to be extracted. The time of the last data retrieval
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and the present data retrieval can also be specified. Next, click on the “Evaluate” button to select the specified data
both graphically and numerically. If the water level on the graph is not very clear, scale down the water level on the
graph by clicking on the “10.000m" as in the above window accordingly. The specified data can be seen numerically
by clicking on the “Table” button of the window (a sub window with the name “Table” will also appear]. All these have

been shown below:

File Extras Original data

Reni=e-..

LTI =T Y TP

Cdadime. [P

LB Table x|
smm ' E waluation: Meaz. valies Station: Office? -. u
Senzar Wwiater Level |
1 From:  1/5/2003 i - ;
17mm | To: 141442003 i
120m [T Mean: :
11mm Mir.: Tatal: ,
Jnom — Walues
200 Date i
a0m —| |
1
1
T 1/13/2003 £:08:00 PM 11.239 ' :
16am 1/13/2003 2:10:00 DM 11.zz% 1nam
3 171372003  2:12:00 PM 11.z329 Fizmman 00m
1/123/2003 2:14:00 PM 11.z39
s 1/1372003 |2:16:00 PM 11.238 Eciitor |
o 171372003 2:18:00 PM 11.z3%
Takle
{* b
Cr Evaluate |
(ol
~ Yeatly values End | 11452003 | |12:DD:DD A= |30Iyg0n vl

=10l x|

Step 3: Since the range of the data has been selected in the file “EDO0Q" as cleared in the above step, it is now

ready for conversion to text format. For this purpose, follow these instructions:

Click on “Extras” of the main menu of the Evaluation window and select “Textfile” under “Export” as shown

below:
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=10] x|
File | Extras Original data
3
(e —— Station: Officel
Expork Textfile Water Lewel
Raw data
@a|E, Witk sensor = N m
Carrelogranm
Mavigation info
Latest data
Mote
10mo |
amm | b
|
som — |
1
70m ; :
0o s Ao oinz
12 [ T i)
allies: 5337 FOS4
1A 2EM PN 1128 aSiman 1123 14D 1ZIm e 00D
Arbrtrary Cray I honth I Half-year I Year I jj Editor |
Mean Total Extremes Tahle
¥ heas. values (% ean |I- r r 4|
" Daily values £ LGt mes stat | 1082003 w| 120000 A= Evaluste |
= Monthly values | ot
" Yearly valuss End | 1142003 j|1z:unzun A== IPUI\;gUn =

The following window will appear:

b E T

Save i

TAWLR =

-]« @& cf B

2]

Data
_DEISREG.ISR
_ISREG32.0LL
DelsL1.isu
Hydras3.cnt
I% Hydras3

@HydrasS

&1 Hydras3_ETA
I0B_DEPS.DE
KMdmiFg.db
KMdmiFg. P

@'Iugu

Ms_TvP.db

SENS_TYP.db

W srEdit

W3 _DATELdb

File name: I

Save

Sawve az type: I

Cancel

[

v

Name the resulting text data file (e.g. "Text00"). It is advised to give this file the same number as in the Rawdata
file. To save this new text file in the “Rawdata” sub folder of the “Data” folder, specify the path by double clicking on
the “Data” folder and then the “Rawdata” subfolder subsequently. Conclude the process by clicking on the “Save”

button.
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This text file can be viewed by double clicking on the file in the windows explorer as follows:

& Text000 - Notepad -0l x|
File Edit Format Help
0O00112233 0010 1002003 12:06 11,263 .:J

0000112233 0010 1,10,/2003 12:08 11,263
0000112233 0010 1,10,/2003 12:10 11,263
0000112233 0010 1,/10,/2003 12:12 11.263
Q000112233 0010 1,/10/2005 12:14 11.262
Q000112233 0010 1,/10/2005 12:16 11.262
0000112233 0010 11072005 12:158 11.263
Q000112233 0010 11072005 12:20 11,254
0000112233 0010 1,20,2003 12:22 11,241
0000112233 0010 1,00,/2003 12:24 11,240
ooo0112233 0010 1,10,/2003 12:26 11.240
Q000112233 0010 1,/1072005 12:258 11,240
0000112233 0010 1,/1072005 12:30 11,239
0000112233 0010 11072005 12:32 11,238
0000112233 0010 11072005 12:34 11,238
0000112233 0010 1,202003 12:36 11,238
0oo0112233 0010 1,10,2003 12:38 11,238 .
oo00112233 0010 1,10,2003 12:40 11.239
oo00112233 0010 1,10,2003 12:42 11.238
Q000112233 0010 1,/1072005 12:44 11,239
0000112233 0010 1,/1072005 12:46 11,238
0000112233 0010 11072005 12:458 11,238
0000112233 0010 11072005 12:50 11,238
0oo0112233 0010 1,20,2003 12:52 11,238
0000112233 0010 1,10,2003 12:54 11,239
oo00112233 0010 1,10,/2003 12:56 11.239
0000112233 0010 1,/10,2005 12:58 11.238
0000112233 0010 1,/1072005 13:00 11,239 -

] 2

The first column shows the station ID, the second column shows the sensor number, the third column contains
the complete date whereas the fourth and the fifth columns depict the time and water levels, respectively. This file
is now ready to be imported in MS Access databases.

Important Note: Text files created above are easy to be imported in MS Access databases. The fourth column in the
window above shows the time of measurement. Since MS Access recognizes 00:00 as 24:00 hours, so care should be
taken that the 24:00 should be selected as 00:00 before exporting the raw data file (ED00Q) obtained from the data-
logger to Text file format. This is done by opening the “Options” window under “File” menu of the HYDRAS 3 software
and leaving the “00:00 as 24:00” box of the "Export” sub-window unchecked. This is shown in the following
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HYDBAS 3 - Options

v
v
i
V'
I
v
I
-
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Data Processing in MS Access and Final
Storage into the Nile Basin Database

The Project, in the past, has established several types of automatic meteorological and automatic hydrological sta-
tions throughout the basin; it has been tried that the raw data obtained from the Orpheus be processed to its final
destination in almost the same way. This will, up to a great extent, decrease confusion among the users who are
already dealing with the management of the data obtained from such equipment.

Final destination of the meteorological and hydrological data obtained from such Automatic Stations [includ-
ing Orpheus stations] in the Nile Basin Monitoring Network is the NBD: The Nile Basin Database developed in MS
Access. But prior to reaching the final step of adding newly observed data to this database, one more intermedi-
ate operation has to be performed: importing the ASCII files generated by “Evaluate” function of the HYDRAS 3 (as
described in chapter 5 of this Manual) into MS Access and restructuring them into a final NBD.

Figure 7 shows the remaining part of the data trajectory, i.e. the preprocessing actions in MS Access.

Import an ASCII text file, generated by
“Evaluate” utility of the HYDRAS 3, into
auxiliary table in MS Access database called

“NBD_PreProcessing”

Run pre-defined MS Access query for final
data processing

The results are automatically stored into
the final NBD data table in standard format

Figure 7: Final data processing steps in MS Access and subsequent removal and storage of raw files as backups.

The following paragraphs present detailed instructions for performing the tasks indicated in this figure.

The data processing activities are carried out in an MS Access database file called "NBD_PreProcessing.mdb”.
The users will find this file in one of the following folders, given with full path name, depending on the country where
used (this file structure is to be kept unchanged at all times):

o Users in Kenya: C:\MyDbase\NBD NEW DATA\Kenya Preprocessing

o Users in Rwanda: C:\MyDbase\NBD NEW DATA\Rwanda Preprocessing

. Users in Uganda: C:\MyDbase\NBD NEW DATA\Uganda Preprocessing

J Users in Burundi: C:\MyDbase\NBD NEW DATA\Burundi Preprocessing

o Users in Tanzania: C:\MyDbase\NBD NEW DATA\Tanzania Preprocessing
o Users in DR Congo: C:\MyDbase\NBD NEW DATA\DR Congo Preprocessing
. Users in Sudan: C:\MyDbase\NBD NEW DATA\Sudan Preprocessing

. Users in Egypt: C:\MyDbase\NBD NEW DATA\Egypt Preprocessing

This database file NBD_PreProcessing.mdb) contains several pre-defined objects including tables and process-
append queries. The database table and query names (for data obtained from Orpheus AWLR)] are listed in Table 1

Manual

45



46

Data Processing in MS Access

together with a brief description of their functions.

Table 1: Database objects and their function in MS Access database file “NBD_Pre Processing.mdb”.

Group Object Name Type Function

Group 1

1.1 Hydro_Hourly_Orph Table Pre-defined table in which to import comma separated ASCI| file “TextXXX.txt"
obtained from Orpheus AWLR.

Group 2

3.1 Hydro_Hourly_Orph Query A pre-defined query used to process data from the respective auxiliary table

“Hydro_Hourly_Orph” in order to generate records in the NBD format, and
to automatically append/store such records in the NBD table "AWLRS Hourly
Water Levels”

As indicated by their numbering, the database objects listed in table 1 are divided into two different groups.

e Group 1 consists of an auxiliary table, in which to import the respective comma separated ASCII Text files
generated by “Evaluate” utility of the HYDRAS 3 software.

e Group 2 consists of a process-append database query, specifically designed to generate records in the final
NBD database format from data in the auxiliary table in Group 1 and to automatically append these records
into the appropriate file and table of the NBD database.

The final NBD table in which the processed data will ultimately be stored/appended are located in the following
database files (including the whole folder/directory path]:

NBD table "AWLRS Hourly Water Levels” is located in:

e C:\MyDbase\NBD\Daily Hydro-Meteorological Data\Daily Runoff Uganda.mdb - for data observed at the
automatic meteorological and automatic water level recording stations in Uganda (there are now several such
stations upgraded by the Project in Ugandal)

e C:\MyDbase\NBD\Daily Hydro-Meteorological Data\Daily Runoff Rwanda.mdb - for data observed at the
automatic meteorological and automatic water level recording stations in Rwanda (the project aims to
establish such stations in Rwanda).

e C:\MyDbase\NBD\Daily Hydro-Meteorological Data\Daily Runoff Sudan.mdb - for data observed at the
automatic meteorological and automatic water level recording stations in Sudan.

The above paths (folder structure) are included into the respective pre-designed MS Access queries indicated
in Table 1 and should not be changed by the user as any change of the folder structure will result in loss of the
processed data.

6.3 Importing ASCII Text Files Generated by “Evaluate” into MS Access
This paragraph describes procedure for importing ASCII text file “TextXXX.txt” into MS Access file “NBD_Pre
Processing.mdb”.

Step 1: Open the MS Access file “NBD_PreProcessing.mdb”; consult paragraph 6.2 above to locate the

appropriate folder path of the file, which is country-dependent. In table view, the following database window
appears:
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gE NBD_Pre Processing : Database

L= Cipen Design “GmMew | 2 | 2 T R EE
2] =P Liesig i . - R non. i==2

=10l x|

Objects Create bable in Design wiew Tablel
ahles #[]  Create table by using wizard Textl4_ImportErrors
o #]] Create table by entering data
= Queties
Hydro_Daily
S Hydro_Houly_Thal
Reports Hevdro_Hourly
Hydro_Hourky_Agqua
. = I Hydro_Hourly_Orph
Y3CKOs
ID Converter
Modules Meteo_SminRain
ekeo_Daily
Meteno_Dail
Meteo_Hourly

The above window shows a pre-defined auxiliary table “Hydro_Hourly_Orph” where the text data files obtained
from Orpheus AWLR. The other auxiliary tables have been created previously where the text data files obtained from
other kind of automatic water level recording stations and automatic weather stations will be imported.

Step 2: Highlight the auxiliary table “Hydro_Hourly_Orph” and click “Open”. The results is illustrated in the

following screen:

B Hydro_Hourly_Orph : Table

Station-1D

Datalogger-1D

a

Record: H| i ” 1Lk |H|I*-*-| of 1
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The table at present has no data. Most probably the “Hydro_Hourly_Orph” table will contain some old data from
a previous transfer exercise. If so, delete this old data by clicking “Select All Records” in the Edit menu and then by
choosing “Delete Records” from the Edit menu. Although primary key setting in the final NBD tables does not allow
for data duplication, it is good policy to delete all records from the auxiliary tables.

Step 3: Close “Hydro_Hourly_Orph” table.

This auxiliary table is now empty. No data duplication will occur during data import process unless the user
imports a certain data set twice. Although this would eventually be refused by MS Access due to ‘key violation’, it is
recommended not to enter this situation.

Step 4: In the database window, select “Get External Data” from the File menu. Choose the sub command “Import”,
as presented below:

Microsoft Access

JE“E Edit Wiew Insert Tools ‘Window Help

O mew... Chrl+h . A -
£ 3]

(= Open... Chrl+0

=
Get External Data E

*[ Link Tables...

E SEyE 0

Page Setup, ..
E'p, Prink Prewview
&h Print... Ctrl+P

Send To J

Database Properties

1 CiMyDbaseinbd\MED MEW DATAY ganda Pre ProcessingiLYBD_Pre Processing
2 CiMyDbhaseinbdiDaily Hydro-Meteorological DatatDaily Clim Liganda

3 CiMyDbase\nbdDaily Hydro-Meteorological DatalDaily Clim Rwanda

4 CiMyDbaseinbdiDaily Hydro-Meteorological Dakaldbl

Exit

Step 5: In the subsequent window, navigate to the folder from where to import the concerned text data file of the
type “TextXXX.txt". Use the appropriate Windows Explorer operations. If the recommended directory structure is
used, “TextXXX.txt" is stored in folder C:\AOTAWLRs\Data\Rawdata. Make sure the “Files of type” (box below-left] is
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Import 7| x|
Look, in: II:l Rawdata j - | @ ¥ 05 ~ Toals -

File name: I j = Import

Files of bype: IText Files j Cancel |

set to Text Files.
Step 6: Click “Import”.
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B Import Text Wizard

k3

Your data seems to be in a 'Delimited’ Format, IF it isn't, choose the format Ehat maore correckly

describes waour data.

O ggelimited - Characters such as comma o tab separate each Field

™ Fixed Width - Fields are aligned in columns with spaces between each field

Sarnple data from file: C:AAOTTTHALIMEDES DATAIRAWDATAI TEXT14, TAT.

a - - -l = —

nooo0s1201, 0001, 1/25/02,02:00, 11.
DOo00081201,0001, 1/25/02,03:00, 11.
ooooo0s1201, 0001, 1/25/02,04:00, 11.
Do00081201,0001, 1/25/02,05:00, 11.
noooo0s1201, 0001, 1/25/02,06:00, 11,
DOo00081201,0001, 1/25/02,07:00, 11.

334
325
31z
295
295
295

o

I" o L I = L (N

gdwvanced. .. | Cancel = Bath

Mexk =

Finizh |

The following “Import Text Wizard” pops up.

The Text file is comma-separated and thus falls into the category ‘delimited’. This has been done on purpose as

importing this format into MS Access has proved to be straightforward and flawless.

Step 7: Select ‘Delimited” and click ‘Next'. The screen illustrated below appears, which shows how the imported
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E Import Text Wizard

Wiehiat delimiter separates vour fields? Select the appropriate delimiter and see how your bext
is affected in the preview below,

Choose the delimiter that separates your fields:

" Tab ™ Semicalon i+ Cu:umrna --------- ™ Space ™ other: I_

.............................

[™ First Row Contains Field Mames Text Qualifier: I-{ru:une}- - I
noooo0s1z01 po0l LA25/02 p2:00 [11.334 ﬂ
noooo0s1z01 po0l LA25/02 P3:00 [11.325

poC0o00S1201 poo01 (/25702 04:00 11.312
DOCO0S1201 poo01 (/25702 PD5:00 11.295
pO000S1201 poo1l [L/25/02 pe:00 11.295
DOC000S1201 ool (1725702 D7:00 11.295 ;I

u al Fa - e 1

2
Advanced... | Cancel < Back Mext = Finish |

text will be divided into various columns according to the applied delimiter.
Step 8: Select “comma” and click “Next”.

The subsequent window (shown below] is used to define the output location for the imported data. In this particular
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B Import Text Wizard |

ou can store your data in & new takble or in an existing table,

Whete would wou like ko store your datay
™ In a MNew Table

% In an Existing Table: =
Hydro_Doaily -
Hydra_Hauly_Thal
Hydro_Hourly
Hydro_Hourly _fqua
Hydro_Hourly Crph
DO00112235 D010 [Meteo_SminRain

noo011zz33 poio [1|Meteo_Daiky r
0000112233 PO10 [L/6/2003 [14:16 [11.266
0000112233 PO10 [L/6/2003 [14:18 [11.266
0000112233 PO10 [L/6/2003 [14:20 11.266 ~

— - a2 ) — -

A
Adwanced, .. | Cancel < Back Blext = Einish |

case, the new information is to be imported into an existing pre-defined auxiliary table Hydro_Hourly_Orph.
Step 9: Check “In an Existing Table” and navigate in the related list box to the “Hydro_Hourly_Orph” table. Click
“Next”.

This constitutes the final step in importing the “TextXXX.txt” ASCII file into the appropriate pre-defined MS Access
table. If no importing errors are encountered, the Text Import Wizard finishes the process by giving the following
message:

Import Text Wizard x|

@ Finished imparting File 'C:AOTTAWLRS Datal RAWDATA Texk000. bxt' o kable 'Hydro_Hourly_Crph',

Ik

Step 10: Click OK.
The text file is now imported into the desired auxiliary MS Access table “Hydro_Hourly_Orph”. View the results

by opening the “Hydro_Hourly_Orph” table in the database window. Check on the integrity of data, in particular, the
datalogger ID values and make corrections if necessary. The result is presented in the screen given below:
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B Hydro_Hourly_Orph : Table

Avy-H

Station-ID | Datalogger-1D Date Time

> 112233 10 1/6/2003 14:10 11.267
| 112233 10 1642003 14:12 11.266
| 112233 10 1/6/2003 14:14 11.266
| 112233 10 1/8/2003 14:16 11.266
| 112233 10 1/8/2003 14:18 11.266
| 112233 10 1672003 14:20 11.266
| 112233 10 16,2003 1422 11.266
| 112233 10 1642003 14:24 11.266
| 112233 10 1642003 14:26 11.266
| 112233 10 1642003 14:28 11.266
| 112233 10 1/6/2003 14:30 11.266
| 112233 10 1/8/2003 14:32 11.266
| 112233 10 1/8/2003 14:34 11.266
| 112233 10 1672003 14:36 11.267
| 112233 10 16,2003 14:38 11.266

112433 10 1642003 1440 11.266

Record: 14 4 || 1 v | r1|r#] of 1475

=10l

This step concludes description of procedures for transfer of the contents of the Text file "TextXXX.txt” into the

appropriate location in MS Access in preparation for final processing of data.

6.4 Processing of Imported Data in MS Access and Final Transfer into the NBD

After being imported into an auxiliary table in MS Access, the processed new data sets are subject to automatic
final storage into the appropriate NBD file and table. This is performed in one go with a pre-defined query. When the
Queries tab is activated in the database view, the “Hydro-Hourly_Orph” pre-defined query appears, as shown in the

window below:
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gE MBD Pre Processing : Database - IEllil
B cpen B Desion “@new | X | 2a T |5

Create query in Design view
Create query by using wizard
!
qp 1 Hydro_Daily AWLRS
FOHIS dh1  Hydro_Hourly SWLRS
Reports gp 1 Hydro_Hourly_Thal
dr ! Meteo_SminRain AWwS
gp 1 Meteo_Daily aWws
gl Meteo Hourly AWs

Hydro-Hourly_Orph

Macros

Modules

Table 2 presents the input and output tables for the above query “Hydro-Hourly_Orph”. “Orph” stands for Orpheus
Automatic Water Level Recording Stations, which have been established in the region within the GCP/INT/752/ITA
project.

Table 2:Designated Input and Destination table for the pre-defined append query.

Input Auxiliary MS Access Query for Data Processing and Final Final NBD Destination Table
Table Transfer into NBD
Hydro_Hourly_Orph Hydro-Hourly_Orph AWLRS_Hourly Water Levels

Table 2: Designated input and Destination table for the pre defined append query.

Finalize data processing by activating the appropriate query. That is, select and double click the “Hydro-Hourly
Orph” append query to process the newly imported data set from the “Hydro_Hourly_Orph” auxiliary MS Access table
to the final "AWLRS_Hourly Water Levels”. By this operation, data records from auxiliary table will be stored into the
final NBD destination table "AWLRS_Hourly Water Levels”.

The following message box pops up:

Microzoft Access X I

You are about to run an append query that will modify data in your table.

Are wou sure you want ko run this tvpe of ackion queryy
For information on turning of f confirmation messages For document deletions, dick Help.

Mo Help
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Click “Yes”.

Another message box follows, as shown:

Microsoft Access Ed I

¥You are about to append 121 row(s).

& once yau click Yes, wou can't use the Undo command ko reverse the changes.
Are wou sure yaou wank bo append the selected rows?

Mo |

Click “Yes".

This steps finalizes the data processing in MS Access. The destination NBD table is by its primary key settings
protected against duplicate records. If certain record(s]) were added for the second time, the following message box
will show up:

Microzoft Access

Microsoft Access can't append all the records in the append query.

due ko key violations, O record(s) due ko lock violations, and 0 record(s) due to walidation rule wiolations,
Do o wank to run the ackion query anyway®

To ignore the error(s) and run the query, click Yes.

For an explanation of the causes of the violations, click Help.

.-“: Microsoft Access sek 0 field{s) ko Mull due to a bype conversion Failure, and it didn't add 121 record(s) to the table

Mo Help

It indicates that the processing operation is carried out but that any double rows will not be added due to key
violations'. Click “Yes” to perform the query to process the genuinely new data.

In order to visualize the final results appended in the NBD destination table "AWLRS_Hourly Water Levels”, locate
this table in the appropriate NBD folder and file and open the table in the database view.

Highlight the "AWLRS_Hourly Water Levels” table from the NBD file “Daily Clim Uganda.mdb".
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gl Daily Runoff Uganda : Database

L Ciper Design o Mew | o | 2p Te- | 23D EE
A L'EsIg il % il Bon_ (===

=101 x|

Objects

Queries

Forms

Macros

Modules

B3 Favorites

BEEpODEEDEEEECEN

Create table in Design view
Create table by using wizard
Creake kable by enkering data
AWLRS Daily Waker Levels
AWLRS Hourly Waker lenels
AiLRs_Hourly Waker Levels

AWLRS_Thal_Hourly Water Levels

daily water levels june to september

Daka Source

Hydro Station File

LVED Stations Master table
Fating Table {complete)
F.ating Table (for LYED)

River Bed Characteristics

The following screen presents the fully processed data set in the NBD format.

B AWLRs_Hourly Water Levels : Table

Station-ID Date Time Source Avg-H
i 1/6/£2003 14:10 104 11.267
| 112233 14652003 14:12 104 11266
- 112233 1/6/2003 14:14 104 11.266
- 112233 1/6/2003 14:16 104 11.266
| 112233 1/6/£2003 14:18 104 11.266
| 112233 14652003 14:20 104 11266
- 112233 1/6/2003 14:22 104 11.266
- 112233 1/6/2003 14:24 104 11.266
| 112233 1/6/£2003 14:26 104 11.266
| 112233 14652003 14:28 104 11266
- 112233 1/6/2003 14:30 104 11.266
- 112233 1/6/2003 14:32 104 11.266
| 112233 1/6/£2003 14:34 104 11.266
| 112233 14652003 14:36 104 11.267
- 112233 1/6/2003 14:38 104 11.266
- 112233 1/6/2003 14:40 104 11.266
| 112233 1/6/£2003 14:42 104 11.266
record: 14| [[T 1 v |wi]e#] of 1475

=10l x|
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The above step concludes description of the procedures for data processing in MS Access and final storage of
processed data records into the appropriate NBD destination table.

Once the hydrological data series are successfully processed in MS Access, the raw data files of the type “Ed00O.
dat” and the respective extracted output ASCII text files “TextXXX.txt", processed by using the Evaluate utility, have
for all purposes, become obsolete.

For security reasons, these files are recommended not to be deleted but temporarily stored in the same folder

C:\OTTAWLRs\Data\Rawdata; once the user is sure that these files are no longer needed, they may eventually be
deleted from hard disk or stored on other computer media if felt of interest.

Manual

57



