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Introduction and Installation

Introduction

This manual presents instructions for the installation, operation, and maintenance of Aquanaut Automatic Water
Level Recorder (AWLR] installed in the Nile Basin by the FAO Nile Basin Water Resources Project. The monitoring
equipment has been procured from AOTT Hydrometrie, Germany. This company has a proven track record in Africa,
with a number of automatic and conventional equipments operational in the basin for the last many years.

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

Aquanaut is an electronic sensor integrated with a pressure probe/transducer for measuring well and river water
levels. This pressure transducer is designed for measuring a maximum water column of upto 20 meters above it.
Aquanaut stores the measured records in its datalogger’s non-volatile memory. The measured values are retrieved
either using a laptop PC or the supplied OTT HT-525 unit. The pressure transducer is installed in a stilling well
with the datalogger installed on a secure place away from the surface of water. Following are the main components
associated to Aquanaut:

Pressure transducer with integrated datalogger: While installed in a stilling well, the sensor measures
changes in water level/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. Pressure transducer
with integrated datalogger has been shown in figure 1.

Connecting Cable: the serial cable shown in the picture below is provided for connecting the datalogger to the PC
port or for connecting datalogger to the HT-525 hand-held unit.

HT-525 Data Readout Device: This device shown in figure 1 below is used in the field for programming the datalog-

ger; and retrieving the recorded data from the datalogger into its non-volatile storage memory. The stored data is
then transferred to the PC via a 9-pin serial cable.

Installation, Operation and Maintenance of Aquanaut Automatic Water Level Recorders



Introduction and Installation

Datalogger HT-525 Readout Device

Pressure Probe Serial Cable from Datalogger to PC/HT-525

Figure 1: Aquanaut automatic water level recorder and accessories

1.3 Installation of the Aquanaut Pressure Transducer

1.3.1 Design and Installation of the Pressure Transducer Housing

Figure 2 to Figure 4 explains 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 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 easily accessible for maintenance and checking activities. On the other hand, the datalogger being an
electronic device, the datalogger housing pipe (25cm) should be installed at a secure dry area above the maximum
flood level. Both the transducer housing pipe (25cm) and the datalogger housing pipe (25cm) are capped with OTT
supplied caps for security purposes. The cable between the datalogger and the pressure transducer is protected
underground in a PVC pipe.

1.3.2 Installation of the Aquanaut Pressure Transducer and Datalogger

Hardware needed for the installation of aquanaut includes (a) stilling well for placement of pressure probe inside it
(b) PVC or steel conduit for routing the transducer cable (c] pipe of 6" diameter with an OTT steel cap for protecting
the datalogger; and (d] steel disc for holding the datalogger inside the pipe. Installation of this hardware has been
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discussed in the preceding paragraphs and is schematically shown in figure 2.

The datalogger should be installed on a dry location above maximum flood level while the pressure probe is installed
at lower level in the crossectional river profile. To achieve this, install a 6" diameter steel pipe of a desired length
(with a 2 cm hole drilled to the side of the pipe near its lower end) on a guaranteed dry location above maximum flood
level. Pass on the pressure probe inside the hole through the pipe and then through a required length of PVC pipe to
the pressure transducer housing located at a lower level in the crossectional river profile. The pressure transducer
is permanently connected to a small datalogger through a length of cable. Dig out a trench for putting the PVC pipe
underground for protection. The datalogger is now located on the top of this pipe on a metallic disc which is then
capped with an OTT supplied steel cap for extra protection. Route the pressure transducer through a 2 centimeter
hole of the stilling well/pressure transducer housing (drilled to the side near its upper end) at the crossectional river
profile and install it vertically in the smallest pipe inside the housing. The transducer should be positioned in the

pipe below the minimum water level.

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

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.

I

i

L CONCRETE ANCHOR BLOCK

L

Camammac!

L

o

L SOLID RIVER BANK
RIVER BED P
,,,,,,,,,,,,,,,,,,,,, ]
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FAO Nile Basin Water Resources
GCP/INT/752/ITA
(I LAYOUT OF PRESSURE TRANSDUCER STATION
CONCRETE FOUNDATION PLATE
THE RIVER BED AND BANK PRESENTED IN THIS DRAWING IS IMAGINARY, AND ONLY SERVES TO PICTURE A Date: April 2002 Designed by: Bart Hilhorst
TYPICAL LAYOUT OF A PRESSURE TRANSDUCER STATION. Scale: 1:25 Approved by:
A DETAILED DESIGN OF THE PRESSURE TRANSDUCER HOUSING IS PRESENTED IN DRAWING INT/752-13.
Units: meter Drawing Number: INT/752 - 12

Figure 2: Onsite plan for installation of the Aquanaut automatic water level recorder
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Figure 3: Design of the pressure transducer housing
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Figure 4: Details of the pressure transducer housing and accessories.

Installation, Operation and Maintenance of Aquanaut Automatic Water Level Recorders




Using Aquanaut

Using Aquanaut

Once the Aquanaut 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 HT-525 readout device or using a PC/laptop. Aquanaut
does not need any external power to operate; it has got an in-built battery, which runs for a period of ten years if
the data sample interval is selected as 3 minutes. Measurements with higher sample intervals increase the battery
life. Detailed explanation of how to operate Aquanaut and set its operating parameters have been explained in the
following paragraphs:

Htmne.exe is a Windows-based software required for editing and controlling the dataloggers. Install the program in
the Windows Explorer by clicking on A:\ and then “Install.exe”, the software will automatically be installed under “C:\
Htlogger”. A “Data” sub-folder is also created where the collected data from the datalogger can be stored.

It is better, to install HT-525.exe software under the same folder “C:\Htlogger”, which is needed for programming
the datalogger, retrieving data from datalogger to HT-525 and transferring data from the HT-525 hand-held unit to
PC (this is discussed in detail in chapter 3).

Any of the above programs could be started either by double clicking on the Htmne.exe or HT-525.exe in the
windows explorer, or creating shortcuts on the desktop.

Following hardware and software are needed for operating Aquanaut from a PC:
Aquanaut, PC, supplied serial cable for connecting datalogger to the ninepin PC port; and the Htmn.exe software.

Step 1: It is assumed that the Aquanaut has been installed onsite. Connect datalogger to the PC via the serial cable
supplied by OTT.

Step 2: Start the software by double clicking on the Htmn.exe in the windows explorer or Htmn.exe shortcut.

Step 3: Click on “Connection” and then “Establish” from the main menu of the program as shown below:

Manual
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HTMNM Terminal
Connection  Edit Sefting:  Help

SET CALIBRATION VALUE THAMSFER DATA

A window will pop as follows:

Connection  Edit Setting:  Help
DISPLAY CURRENT SAMPLES | SET CALIBRATION YALUE | TRAMNSFER DATA r

HT MAHNUFACTURED AMD 1] 4 |

DISTRIBUTED BY
Cancel
HYDROTECHHNIK. GmbH
Im Wang 18
87634 Obergunzburg

Tel. 08372 f 9215-0
Fax 08372 7 9215-16

Passcode:

Enter the passcode as 20000 and a user name (any). This passcode allows changing and manipulating the
datalogger for recording the desired data. If the connection is successful, the screen will change as shown below:
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% HTMHN Terminal - Connection establizhed

Ennne-:tu:un Edit

Settlngs Help

fSEFlIAL NH
YERSION NFl

: MNM270601
(20

P e A L el T e

54 T
160602
_"_11125 ' "
005

o e o : e e Ty

'CJ&LIBHATIGN \.FALUE ;10250 m
CALIBRATION DATE

- “] |]3 55 | =

HEAD CIF WATEH L 1?I] m -
__LDCATIUN UF MEAS :' DFFICE

SAMPLESMAX. @ 15872

Step 4: Click “Date/Time” from the “Settings” main menu to set the date and time of the datalogger. Either enter
the present date/time or click on the “"Accept PC time”.

Step 5: Select “Sample time” from the “Settings” command of the main menu. Change the “sample time” to
the time from where the data recording needs to be started. For example an operator is onsite at 10:00am and he
thinks that the datalogger should start recording data at 11:00am because he needs a maximum of one hour for
programming the datalogger. The sample time can be given as 11:00. Or, for example the datalogger will be newly
installed tomorrow latest by 14:00 but you need to program the logger today in your office from the desktop; then
write tomorrow’s date and give time as 14:00. Change the sample time as shown in the following window:
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‘j' HTMHN Terminal - Connection establizhed

Connection  Edit Settingz Help
gl F nter Sample Times }

SAMPLE TIME SAMPLE INTERVAL

DD MM Y HH MM 55 HH MM 55
06 06 02 11 00 oo 01 00 oo

Cancel

Help

il

b N =

D 1D 168 |~ [T I w

—

Delete lowest line | Enter acquisition stop |

Delete all Shift zample times

In the above window the author has chosen that the datalogger should start recording on 06 June 2002 at 11:00am
(Sample Time); and that the data should be recorded and stored on hourly basis (Sample Interval]. Once the sample
time and sample interval are selected, click on OK button and the following window will appear, which means that
the datalogger has the capacity to measure and store data till 15 March 2004 and that the data should be transferred
from the datalogger to the PC or readout device before this date otherwise the datalogger will start overwriting the
old data.

Enter Sample Times I

Transfer Time:
ko, 15.03.2004 21:00

Note: To delete the previous sample time and sample interval, click either on “"Delete lowest line” or “Delete all”
button. Click Ok.

Step 6: Select the "Set Calibration Value” from the “Settings” main menu of the program and the following window
will appear:
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Set Calibration ¥alue ¥
Input range: 0.00 to 325.00 m (1] 4
LCalibration value: Cancel
10,250 o -

¥ artesian Help

Enter the gauge reading here (e.g. 10.250) in the box and check “artesian”. Then click OK.
Step 7: Click on “Adjusting to MSL" from the “Settings” main menu, enter name (station name)] for the location of

measurement as required in the resulting window. This will result in another window in which enter “Top of pipe”
as 0.000 as shown below:

Enter Top of Pipe X

Input range: -100.00 to 999.00 m oK
Top of pipe: Help
0.000

After clicking OK, enter the gauge reading e.g. 10.250 again as the calibration value. Check artesian again; and
confirm sample time.

The datalogger has been programmed now successfully and will start recording data according to the given sample
time.

Step 8:Connect your pc to the datalogger. Open the Htmn.exe program and enter the passcode as 30000. This
passcode lets you choose the data format i.e. XLT, DAT or LGD. A data file in Excel format is more convenient in
collection and display of data. To select the right data format i.e. Excel, click on the “Transfer data” of the “Edit” main
menu and then click on the “Settings” of the resulting window, as shown below:
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4% HTMM Terminal - Connection established

Eannactlan Eu:ht ﬁattings Help

Transfer Data ||

I
45
i

Directory of destination for the received data:
r, c:‘htloggeridata —|DK

T | o |
;' Display of year File type ————— “l Help |

7 ¥ two places [~ HT-Format [.dat]

o Cancel

: " four places ¥ Excel-Format [.xIt)

I~ LED-Format [lgd)

E E memory

i | Settings
i

CALIBRATION TIME _: 12:13:31

HEAD OF WATER  : 0.170 m

Click OK after selecting the “Excel-Format” and click OK again for transferring data from datalogger to “C:\Htlog-
ger\data” folder of the PC. “Data” sub-folder is created automatically at the time of data transfer.

During the data transfer, three files are created under “Data” sub-folder with the same name as the location of
measurement entered in step 7 of paragraph 2.3.1. The text file contains the status board, calibration value and the
logbook, while the Excel file contains the required water level data. The third file contains water temperature data,
which can be deleted if not required. All these files are updated, by appending the new data; with each data transfer
exercise in the future. The Excel data file is a read-only file shown below:
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E2j Office__ [Read-Only]

First column of the data file contains the date, second column the time, third column the water temperature in
degree Celsius; and the forth column contains the actual water level readings measured in meters. The above Excel
data file can only be edited in MS Excel e.g. deleting unwanted data or water temperature (column 3), inserting a
column for Station ID. But since the resulting Excel data file (above) is a “read-only file”, it cannot be edited; therefore
this data file should be opened in MS Excel and saved with a different name as MS Excel Workbook where it can be
edited. This is explained in the following steps:

Step 9: Open the retrieved data file in MS Excel and save it as a different name e.g. “Aqua_edit” within the same
folder i.e. "C:\Htlogger/data”. Do not forget to select “Microsoft Excel Workbook” in the “Save as Type” check box

as shown in the following window:

A B D F =
31| 06.06. 2002 11-00:00 247 10,245
31206062002 13:00:00 738 10.25
313/ 06.06.2002 14:00:00 237 10.25
340606, 2002 15:00:00 237 10.25
315 06.06. 2002 16:00:00 738 10.25
36| 06.06.2002 17:00:00 73.8 10.25
70606, 2002 18:00:00 238 10.25
318/ 06.06. 2002 19:00:00 239 10.25
319 05.06.2002 20:00:00 23.9 10.25
3200506, 2002 21-00-00 239 10.25
321 |06.06. 2002 22:00-00 239 10.25
322 |06.06.2002 23:00:00 23.9 10,245
32307 06,2002 0-00- 00 24 10.25
32407 06,2002 1-00-00 24 10.25
32507 .06.2002 2:00:00 24 10.25
326 |07 06,2002 3-00-00 24 10.25
327 |07 06,2002 4-00-00 24 10.25
32807 .06.2002 £-00: 00 24 10.25
32907 06,2002 B-00- 00 24 10.25
330|07 06,2002 7-00-00 24 10.25 [ |
33107.06.2002 £:00:00 24 10.25 -
[ [4[» (M} OFFICE__/ [ 4] | le
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Save As ki Ed I
Save in: II:I Diata j = | @ > ~ Tools -
@.ﬁ.qua_edit

File marne: Squa_edit

j E Save |
Wb FH|I:|!-' 5 b
= Save as bvpe: Microsoft Excel Workbook, j Cancel I

This file can now be edited as required and can easily be imported in MS Access databases.

Step 10: Open the newly saved “Aqua_edit” file, select column C by clicking on “C”, then click the right mouse
button by putting the cursor anywhere on column C and select "Delete” to delete the column C which contains water
temperature data.

l"_:. Aqua_edit =] Ed

A, H T'
05.08.2002 _I
0F.08. 2002
0R.06.2002
0R.06.2002
06,06, 2002
06.06. 2002
06.06.2002
06.06.2002
9 |0&.06 2002
10 |0R. 0. 2002
11 |06 0. 2002
12 |07 0. 2002
13 |07.06.2002
14 |07 .06.2002
15 |07 062002
16 |07 062002

==N Nl =, R R L

Paste Special. ..

Insert

Cu:ulumn Wlidkh,

17 |07 05,2002 Hide .
M| 4> | bl OFFICE Unhide | | Ml
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Now create a new column at the left-most corner, which would contain the Station ID (code of the station from
where the data has been recorded and retrieved). To do this, select column A, right click anywhere in column A and
select “Insert”. A new column will be created. This is shown below:

Ef Aqua_edit =]
e

B C O E F B H -

13:00 10260 J

14:00 10,220 J
15:00 10250
1k, 1600 10,260
O5.05.200 ¥ cut 10,250
OF. 0F. 20 Copy 10,260
0s.0F. 20 B, paste 10,260
05, 0. 20 Paste Special... 10,250
10,260
e |l
Delete 10.245
Clzar Conkents 10.250
1k, 10,260
0706200 B3 Format Cells. .. 10.250
0y . 0F. 20 colurnm Width, . 10,260
Hide 10.250

B :

OFFICE__/ | «] | HW;

Enter the Station ID/Code in the first cell of this column and copy it to the required number of cells by selecting the
first cell and dragging from the bottom right of the cell upto the last one required as shown below:
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B Aqua_edit = |0O) x
A B C ] E F = Hg
1 183333!DE.DE.2DD2 13:00 10260
2 183333 06.06.200%2 14:00 10.250 J
3 184333 |0R.06. 2002 15:00 10260
4 183333 |0R.06.200% 16:00 10260
5 183333 06.06.200%2 17:00 10.250
5] 184333 |0R.06. 2002 18:00 10260
7 183333 |0R.06.200% 19:00 10260
g 183333 06.06.200%2 20:00 10.250
) 184333 |0R.06. 2002 21:00 10260
10 183333 |0R.06.200% 2200 10260
11 183333 06.06.200%2 23:00 10.245
12 184333 |07 062002 0:00 10260
13 183333 |07 .06.200% 1:00 10260
14 183333 07 .06.2002 2:00 10.250
15 184333 |07 062002 3:00 10260
15 183333 |07 .06.200% 4:00 10260
17 183333 07 .06.2002 5:00 10.250 -
Wl 4pbloFFIcE A P [ w7

The data file has now been edited and is ready to be imported in MS Access database.

Aquanaut does not need regular maintenance once it is installed, however, the following safety measures should be
taken all the time:

e Do not touch the plug contacts or the sensor surface with pointed or metal objects.

e Since it is a precision instrument, handle it carefully.

e The dataloggers are provided with built-in batteries. This is sufficient for about two million measurements,
which means a sample interval of 3 minutes and a battery service life of about 10 years. Once the battery is
expires/exhausts, the instrument has to be returned to the supplier for a battery change.

e The instrument may be damaged if the instrument shell is opened. So do not open the instrument shell

otherwise the guarantee will expire.
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Operating Aquanaut Using HT-520 Readout
Device

3.1 General

The datalogger can also be programmed and the required parameters properly set using the HT-525 readout device.
Because of the size and data storage capacity, the device makes operation of the Aquanaut easier than using a
PC while in the field. Detailed explanation of how to operate Aquanaut using the HT-525 readout device has been
explained in the following sections:

3.2 Operating HT-525 Readout Device and Checking the Battery Level
As shown in figure 5, the device has a keyboard and a small screen. By pressing the start key “-Ein-", the main menu
shows the following menus on the screen:

. Battery status bar

. BACK TO DOS

. START DATALOGGER

. PC TRANSFER

The HT-525 device can be started and operated in one of the three levels with three different passwords i.e. Level
1 has a password of 10000, Level 2 has a password of 20000 and Level 3 has a password of 30000. So far Level 2
with password 20000 has been found best where one can change the operating parameters of the datalogger during
programming of the datalogger. The battery status bar shows the current status of the batter. A fully charged bat-
tery will have a full black bar. Only the START DATALOGGER AND PC TRANSFER commands are of the interest here.
START DATALOGGER option is used while programming the datalogger and downloading data from the datalogger
to the HT-525 device. PC TRANSFER option is used when the downloaded data is transferred from HT-525 device to
PC. Always ignore BACK TO DOS command from the main menu.

Display unit

Charger

x:

(e Jo )]
oBani=H

/ Keyboard

Cursor direction keys

Enter key

| Reset key

Start key
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Figure 5: HT-525 readout device
The cursor “>" among the main menu fields is moved by the direction keys and selected by the “Enter” key.

Note: The device has an in-built battery that is charged from the mains by using the supplied charger. It is always
advised to fully charge the device for use in the field.

While operating the device, the screen display goes off after each 30 seconds if a key is not pressed. Press start
key i.e. "-Ein-" key to make the display active.

Like any other computer, the readout device is stuck some times and needs to be restarted. To restart, follow the
following instructions:

-press “Restart” button once

-press “Enter” key twice

-press “1”

-press “0” and then wait.

The device will go through its boot system and the main menu will appear.

Step 1: Connect the HT-525 readout device to the data logger using the provided serial cable and press start key on
the keyboard. Bring the curser to select “START DATA LOGGER” with the help of the up and down direction keys and
press “Enter”. Enter pass code as 20000, write the user name and enter. Writing a user name requires the cursor to
be moved within the given script and then entering the required alphabet. When finished with writing the user name,

press enter. A sub window/menu appears as follows:

. DISPLAY STATUS BOARD

J SET CALIBRATION VAL.

o SHOW CURRENT SAMPLES
. TRANSFER DATA

. * ACQUISITION MODE *

. BACK TO DOS

. ENTER DATE / TIME

J ENTER SAMPLE TIME

J MEASUREMENT LOCATION
. ADJUSTING TO M.S.L.

. STOP ACQUISITION

Since all of the above commands cannot be seen on the screen at a time, press the right direction key to see the
remaining commands.

Step 2: Point the cursor to “SET CALIBRATION VAL.” and press “Enter”. Next enter the present gauge reading e.g.
10.250a; and press “Enter” again. Go back to the MENU by selecting it and then pressing the “Enter” key. Now press
the right direction key, select “"ENTER DATE / TIME” and press “Enter”. The following will appear:

DD MM YY HH MM SS e.g.
05 08 02 12 30 30

Write the present date and time and then press “Enter”. Select MENU and “Enter” to go back to the menu.
Now select “"ENTER SAMPLE TIME" and press “Enter” key. Write the date and the time from when the datalogger
should start recording the new data. After entering the sample time, another window will appear asking for the

sample interval. Enter the time interval for the data recording. For example for hourly data enter the sample interval
as “01 00" and press “Enter”. Another window with the name “Transfer Time” will appear instructing the user to

Installation, Operation and Maintenance of Aquanaut Automatic Water Level Recorders



Operating Aquanaut Using HT-525 Readout Device

retrieve the new data before that future date and time otherwise the datalogger will start deleting the oldest data
replacing it with the most recent data. In other words, at this date and time the datalogger storage memory will be
full. Now “Enter” to go to the menu.

Now select “ADJUSTING TO M.S.L." and press “Enter”. Write 0.000 and press “Enter” key. The HT-525 now starts
beeping and shows the recent water column and water temperature. Now press “Enter” again, the resulting window
will ask again for the CALIBRATION VALUE. Write the present gauge reading i.e. 10.250a and press “Enter” key. The
resulting window is now showing the actual result i.e.:

“PIPE TOP” = 0.000mMSL

CAL. VALUE: 10.250m

LEVEL: 10.250 mMSL

Press the right direction key to view the Water column above the pressure probe and the probe position. Press
“Enter” to go to the MENU.

Now point the cursor to “MEASUREMENT LOCATION" and enter a name for the location of the station. This should
be the station name. The data file, which will be retrieved later from the datalogger, will have the same name.

All the parameters are now set properly but the datalogger has not yet started recording. For this purpose, point
the cursor to “*ACQUISITION MODE *” and press “Enter” key. The resulting window is now showing the present
water level, water column, water temperature and the datalogger battery capacity.

The datalogger has now been programmed successfully and has started recording data on hourly basis. Select
“BACK TO DOS” command and press “Enter” to go to the main menu and disconnect the cable.

Step 3: Connect the HT-525 readout device to the data logger using the provided serial cable and press start key
i.e. "=Ein-" on the keyboard. Bring the curser to select “START DATA LOGGER" with the help of the up and down
direction keys and press “Enter”. Enter pass code as 20000. When finished with writing the user name, press enter.
A sub window/menu appears as shown in paragraph 3.2.1 step 1.

Step 4: Select “TRANSFER DATA” from the sub-menu. Again select “TRANSFER DATA” from the resulting
window and press “Enter”. The transfer of data from the datalogger to HT-525 will start with a progress bar on
the screen. If the data download is successful, a message "“DATA HAS BEEN TRANSFERRED SUCCESSFULLY” will
appear on the screen. HT-525 now contains the new data file and is ready for transfer to PC.

Step 5: Connect HT-525 to PC COM port via the supplied serial cable and click on the HT-525 Transfer software to
open. The software on the PC screen will look like this:
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HT-525 Transfer

F|Ie Eu:ht Settlngs Dizplay  Connection

Selected file: 'HT A "-,DﬁTSAM"-,DATEN

TP i e R i e o et S e C i

Now start the HT-525 readout device, select “"PC TRANSFER” and “Enter”. When “Bereit...” appears on the screen,
click “Establish” from the “Connection” main menu of the above window on the PC. If the connection is successful,
the above window will be changed like the one given below. If the connection fails then check the COM port, which is
checked by clicking the “COM Port” from the “Connection” main menu. In most cases it is COM1, otherwise change
it to “COM2". Baud rate is adjusted automatically.

HT-525 Transzfer - Connection established
File Edit Settingz Dizplay  Connection

-H"I_' R2E: "-,DATSAM"-,D%TE N

g e b L

Select “Format” from the “Settings” main menu, a window appears as follows:
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Set Data Format % |
—Display of year- [ File type “l
ir -
two places [T HT-Format [.dat] Cancel |
" tour places ¥ Excel-Format [.xlt)
™ LGD-Format [.lgd)

Select the “two places” and “Excel-Format [.xlt]" and click OK. This is to enable the PC to get the data file in Excel

format.

Step 6: Now click on “File” then “Select” and then “Select files to receive” as shown in the following window;

T-525 Transfer - Connection estab

File Edit Setting: Dizplay Conhection

Select files to zend Selectedfile: ~ HT EHDATS.-&.M"-.D TEN

i g R

e
Diirectaory
T erminate

All the previous and new files stored in HT-525 will appear on the right side of the window. Select the new files

with extensions .TXT and .DAT and click on “Receive” of the “Edit” main menu as shown.
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HT-525 Transfer - Connection establizhed

Filz | Edit Settings  Dizplap  Connection
Setid ] ‘! 3

. HT-525\DATSAM
Delote & ENTEBBE_.TXT
— | ENTEBBE .DAT

iles to receive:

e T e e L A

Another window will appear, showing the selected path for the files in the PC. The selected path C:\htlogger\data

is a default path and by clicking OK , the new data files will be automatically transferred from HT-525 to PC. This is
shown in the following window:

Receive files X

Target directory for received files:
c:\htloggeridata

Cancel |

When the data transfer is complete, the following window will appear:

co

Drata has been ranzfered succezshully.

Another window will appear, showing the selected path for the files in the PC. The selected path C:\htlogger\data

is a default path and by clicking OK , the new data files will be automatically transferred from HT-525 to PC. This is
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The data file is now stored in the C:\htlogger\data folder and is in Excel format. Double click on the file name to
open and view the new transferred data file. Remember that the folder “Data” now contains two files with the same
name, one with the “XLT" extension which contains the actual water level data and another with .TXT which contains
the Status Board and the Logbook. The data file, when opened, is shown as follows:

E2§ Entebbe_ [Read-Only] - O] x|
A, B i B E F=

1 06.08.2002 1R:30:00 2238 10,245 —

2 0e.03.2002 | 17:30:00 228 10,245

3 |05.08.2002 183000 228 10,245

4 |0508.2002 1930:00 2249 10,245

5 06082002 | 20:30:00 230 10,245

B Ob.03.2002 | 21:30:00 230 10,245

7 |05.08.2002 223000 231 10,245

8 |0508.2002 233000 232 10,240 T

g |07.08.2002 0:30:00 232 10,240

10 |07 .05.2002 1.30:.00 2372 10,240 .I

11 |07 .08.2002 230000 232 10,245

12 |07 .058.2002 33000 232 10,240

13 07 .08.2002 4:30:00 232 10,240

14 |07 .08.2002 5:30:000 231 10,245

16 |07 .058.2002 F:30:00 231 10,245

16 |07 .058.2002 7:30:00 231 10,240

17 |07 .08.2002 8:30:00 230 10,245

18 |07 .05.2002 9:530:00 230 10,245 -

14|« [» [ ENTEBBE_ / [ 4] | niP

First column contains date, second column contains time (hourly), third column contains water temperature data
and the forth column contains water level data. This data file can be edited as needed and is explained in section
2.3.3 of chapter 2.

The text file containing the Status Board and the Logbook is shown below:
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& Entebbe_ - Notepad _ O
Fil=  Edit Seach Help
* STATUS BOARD * =]
SERIAL HR. - 32779
UERSION HR. : MHN27 8681
HEAD OF WAT. MAX.: 28 m
HEXT SAMPLE TIME : 8. &. 2
9:308
SAMPLE IWMTERUAL : 1: @
USER |
TOP OF PIPE - B.888 mHMSL
CALIBRATION UALUE: 18.258 m
CALIBRATION DATE = 5. &. 2
CALIBRATION TIME : 14:39:53
HEAD OF WATER D B.1d8 m

LOCATION OF MEAS.: ENTEBBE_ SAMPLES HMAX. : 15872

CALIBRATION UALUES

DATE = 3. F. 2 TIME = 18:22:15 CALIBRATION VALUE: 18.258 m

DATE = 3. 7. 2 TIME = 18:22:35 CALIBRATION VALUE: 18.258 m

DATE = 5. 8. 2 TIME = 12:33: 3 CALIBRATIOHN VALUE: 18.258 m

DATE = 5. B. 2 TIME = 14:39:59 CALIBRATION VALUE: 18.258 m

LOGEODDK

DATE = 17. 6. 2 TIME = 13:21:27 DATA TRANSFERRED

DATE = 19. 6. 2 TIME = 11:23:16 STOPPED ACQUISITION

DATE = 3. F. 2 TIME = 9: 6:24 DATA TRANSFERRED

DATE = 3. 7. 2 TIME = 1@:18:17 DATA TRAWSFERRED

DATE = 3. F. 2 TIME = 12:18: 9 DATA TRANSFERRED

DATE = 6. 8. 2 TIME = 13:56:56 DATA TRAWSFERRED

DATE = 6. 8. 2 TIME = 15:34: 7 DATA TRANSFERRED b
DATE = 8. 8. 2 TIHE = 8:40:14 DATA TRAWSFERRED ‘:J

Apart from this there is a third file with the name “temp” which contains water temperature data. This file can be
deleted, if not needed. All these three files are updated at each data transfer exercise. The new water level data is
also appended to the data of the same file.

These files can be seen in the windows explorer as follows:

28 | Installation, Operation and Maintenance of Aquanaut Automatic Water Level Recorders



Operating Aquanaut Using HT-525 Readout Device

EX Exploring - Data O] %]

J File Edt “iew Go Favortes Toolz Help |
» . @ | ¥ ) | X

Eack Eonard p Cut Copy FPaste IIhdo Delete  Properties

| Address |_] C\HTLOGGER\DATA [

o-o-|
b
G-g-| =

Wiews

Folders » || Mame | Size | Type | kadified

h@ Desktop | |[E] Entebbe_ KB Text Docurnent 8/8/02 8:57 AM
El- . My Compuiter B EMTEERE_ 2KB  Microzoft Excel Tem...  8/8/02 8:50 A
I 1£ 3% Floppy [&:) temp 1KE  DAT File 2/8/02 8:80 Ak
B (T

{27 ~mastiaf.t -
-] sdobeapp

-] A0TTThalimedes

-2 Backup

-] Campbel

{27 DataFiles

i1 Dell

F-_ ] Entertainment

F-1_ ] Esi

= Htogger

#1471 Khan i
4| | 2ER | H

[ s

il

It is important to delete data files from HT-525, after these have been transferred to PC, before going to the field for
collecting new data files from the data loggers to HT-525. To delete old data files from HT-525, follow the instruc-
tions below:

Step 7: Select “File” from the main menu of the software, then “Select” and then “Select files to delete” as shown
in the window below.

@i HT-525 Transter - Connechion established
File Edit Settngs Display Connection
Select files to zend
Directory  » Select files to receive

Teminate

The list of data files that are stored on HT-525 readout device will appear on the right side of the window. Select these
files, click on “Edit” from the main menu and then click on “Delete”. This has been shown in the window below:
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Files to delete: : T-52540A T SAMDATEMN

’
1,

e e R L

& ENTEBBE_.TXT
 ENTEBBE .DAT

After performing the above action, another window appears asking for confirmation if these data files need to be
deleted. Click on “Yes” to delete the selected files from HT-525 readout device.

Files to delete: Ed

Do pou really want to delete the selected files?

After selecting “Yes” the data has now been deleted and the HT-525 device is now ready for field use and data
storage.
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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 data obtained from the Aquanaut in MS Excel format be proc-
essed 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 new data obtained from such equipment.

Final destination of the meteorological and hydrological data obtained from such Automatic Stations [including
Thalimedes and Aquanaut 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 intermediate operation has to be performed: importing the edited MS Excel files (as described in chapter 3 of
this document) into MS Access and restructuring them into a final NBD format.

Figure 4 shows the remaining part of the data trajectory, i.e. the preprocessing actions in MS Access.

Import the edited MS Excel data file 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 4: Final data processing steps in MS Access

The following paragraphs will present the detailed instructions for performing the tasks indicated in the above
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 and this
file structure is required to be kept unchanged at all times:

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

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

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

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

] Users in Tanzania: C:\MyDbase\NBD NEW DATA\Tanzania Preprocessing
. 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
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This database file (NBD_Pre Processing.mdb) contains several pre-defined objects including tables and process-
append queries. The database tables and queries are created for processing data obtained from:

1. Automatic Weather Stations (Campbell Scientific, USA)

2. Thalimedes Automatic Water Level Recording Stations (OTT-Hydrometrie, Germany)

3. Aquanaut Automatic Water Level Recording Stations (OTT-Hydrometrie)

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 gen-
erated 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.

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_Aqua Table Pre-defined table in which to import “Aqua_edit” MS Excel file.

Group 2

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

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

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 Tanzania.mdb - for data observed at the
automatic meteorological and automatic water level recording stations in Tanzania (The project aims to
establish more stations in Tanzania).

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 project aims to establish
such stations in Sudan).

The above paths (folder/directory 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/directory structure will result
in loss of the processed data.

4.3 Importing Edited Excel Data Files into MS Access
This paragraph describes procedures for importing the edited MS Excel data file “Aqua_edit” into MS Access file
“NBD_Pre Processing.mdb”.

Step 1: Open the MS Access file “"NBD_Pre Processing.mdb”; consult paragraph 3.2 above to locate the appropriate
folder/directory path of the file, which is country-dependent. In table view, the following database window appears:

Installation, Operation and Maintenance of Aquanaut Automatic Water Level Recorders



Data Processing in MS Access and Final Storage into the Nile Basin Database

g HBD_Pre Processing : Database - O] x|

L= Open Design /g Mew | 2 | 8p e[l =S
EE] =P LesIg il ! o BoeD iEE2

Create table in Design view Tablel
Create table by using wizard Textl4 ImportErrors

Ohjecks

Create kable by entering data
Hydro_Doaily
Hydro_Houly_Thal
Hydro_Hourly

Hydro_Hourly_fqua

Pages

ID Converker
Macros
Meteo_SminFain

Modules Meteo Daily

BEppEEEEEEEE

Meten_Hourly

rFs
—
e—

i

The above view shows, among others, a pre-defined auxiliary table "Hydro_Hourly_Aqua” where to import the
edited Excel data files obtained from Aquanaut AWLR. The other auxiliary tables have been created previously
where to import text data files obtained from another kind of automatic water level recording stations and automatic
weather stations.

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

B Hydro_Houwrly_Aqua : Table
Station-ID

Record: H| 4 || 1[(Ek Illll*l af 1
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The table at present has no data. Most probably the “Hydro_Hourly_Aqua” 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 do not allow
for data duplication, it is good policy to delete all records from the auxiliary tables.

Step 3: Close “Hydro_Hourly_Thal” 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. Continue with step 4.

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

File Edit Wew Insert Tools Window Help
[ mew... k|1
= Open... |+

|ose *(] Link Tables, .,

E Save ZErl+5

Page Setup, ..
& Prink Preyiew
= Print... Chrl+P

Send To

Database Properties

Step 5: In the subsequent window, navigate to the folder from where to import the concerned edited Excel data file
i.e. "Aqua_edit”. Use the appropriate Windows Explorer operations. If the recommended directory structure is used,
“Aqua_edit” is stored in folder C:\Htlogger\Data. Make sure the “Files of type” (box below-left] is set to Microsoft
Excel. The resulting screen is depicted below:
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Import ElE3
Loak in: II:l Data j = | 8 X O ~ Todls -

&

My Documents

L §

Favarites

File narne: I j = Import I
Files of bype: IMicru:usu:uFt Excel j Cancel |

Step 6: Click “Import”.

The following “Import Text Wizard” pops up.

E Impont Spreadsheet Wizard I

Microsoft Access can use your column headings as field names For your kable, Does the firsk
rov specified contain calumn headings?

I_ EFi_rst Row Conkains Column Headings

183333 Pe.06.2002 RBO/S12/99 13:00:00 10,25 ﬂ
183333 pe.06.2002 BOS12/99 14:00:00 |10.25

183333 Pe6.06.2002 BOS1E/99 15:00:00 |10.E25
183333 Pe.06.2002 BOS12/99 16:00:00 10,25
183333 pe.06.2002 BOS12/99 17:00:00 |10.25
183333 Pe6.06.2002 BOS1E/99 18:00:00 |10.E25 ;I

" A 2 a " 1=

EETEEIPE

Zancel = Bath I Mexk = I Einish |
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Do not select the check box as the table in which we are going to import the Excel data contains the headings.
Select “Next”

Step 8: Select ‘Delimited” and click ‘Next'. The screen illustrated below appears; it shows how the imported text
will be divided into various columns according to the applied delimiter.

B Impont Text Wizard

What delimiter separates vour fields? Select the appropriate delimiter and see how wour bext
iz affected in the preview below,

Choose the delimiter that separates your Figlds:

™ Tah ™ Semicalon oy

™ Other: I_

™ First Row Contains Field Mames Texk Cualifier: I-{nl:une}- *I
nO00081201 Po0ol |[L/25/02 PDE2:00 [11.334 ﬂ
Qoooos1z01 pool L/25/02 PD3:00 [11.325

fo00081z201 pool L/25/02 PD4:00 11.312
poooogi1zo01 pool [L/25/02 p5:00 (11.295
poooos1201 pool [L/25/02 Pe:00 11.295
fo000s81z201 pool /25702 p7:00 11.298 j

J a o = - e

A
.ﬁ.dganl:ed...l _ancel < Back, I Mext = I Einish |

Step 9: Select “comma” and click “Next".

The subsequent window (shown below] is used to define the output location for the imported data. In this particular
case, the new information is to be imported into an existing pre-defined auxiliary table Hydro_Hourly_Thal.
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E Import Text Wizard X | I

You can skore your data in a new table or in an existing kable,

Where would wou like ta stare vour datar

" In a Mew Table

-

Hydro_Daily |

Hydro_Hourly
ID Converker

Meteo_SminR.ain

0000081201 PO0L [ Meten Daily il
DO00081201 PO01 [1|Metea_Hourly

0000051201 pool i Table

NO000S1201 Q001 [1/25/02 PS:00 [11.295
pO0O00S12z01 POO1 [1/25/02 P6:00 11.295
Oo000S1201 pool B/z5/02 p7:00 [L1.298 <

i* In an Existing Table:

u o PRI ) - =t

A
.ﬁ.dganced...l Zancel < Back I Mexk = I Einish |

Step 10: Check “In an Existing Table:” and navigate in the related list box to the Hydro_Hourly_Thal 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

@ Finizhed importing file 'C:ANAQT T Thalimedes\DatatBadwDATANT ext] 4.kt to table ‘Hydro_Houly_Thal'

Step 11: Click OK.
The text file is now imported into the desired auxiliary MS Access table “Hydro_Hourly_Thal". View the results

by opening the “Hydro_Hourly_Thal” 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 on the screen given below:
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B Hydro_Houly Thal : Table

Station-ID | Datalogger-ID Date Time Avg-H

> B1201] 1 1/25/02 1:00 11.33
| 81201 1 1/25/02 2:00 11.334
| 81201 1 1/25/02 3:00 11.325
| 81201 1 1/25/02 4:00 11.312
| 81201 1 1/25/02 5:00 11.295
| 81201 1 1/25/02 6:00 11.295
| 81201 1 1/25/02 7:00 11.293
| 81201 1 1/25/02 8:00 11.317
[ | 81201 1 1/25/02 9:00 11.327
[ | 81201 1 1/25/02 10:00 11.301
| 81201 1 1/25/02 11:.00 11.276
| 81201 1 1/25/02 12:00 11.274
| 81201 1 1/25/02 13:00 11.26
| 81201 1 1/25/02 14.00 11.28
| 81201 1 1/25/02 15:00 11.293
| 81201 1 1/25/02 16:00 11.311
| 81201 1 1/25/02 17:00 11.32
| 81201 1 1/25/02 18:00 11.308
| 81201 1 1/25/02 19:00 11.308
| 81201 1 1/25/02 20:00 11.317
| 81201 1 1/25/02 21:00 11.324
| 81201 1 1/25/02 22:00 11.345
| 81201 1 1/25/02 23:00 11.35
81201 1 1/26/02 0:00 11.331 v
Record: |4| 1 || 1) | ®1|r#]| of 454

This step concludes description of procedures for transfer of the contents of the Text file “TextXX.txt" into the
appropriate location in MS Access in preparation for final processing of data.
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