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Introduction

Introduction

The Lake Victoria Monitoring Network comprises of Automatic Hydro-meteorological Stations equipped with
electronic instruments for data acquisition and storage. Measurements are initially pre-processed and stored on site
in a digital storage and control module, commonly referred to as datalogger.

Periodically, the accumulated raw data are transferred from datalogger to a computer at the office of the hydro-
meteorological service. This is accomplished with the help of a portable data retrieval unit, which can serve several
stations during a single inspection tour. In order to enhance sustainability of the network, a visiting frequency of 1
month is proposed. Consequently, data should arrive at the office of the hydro-meteorological service with a delay
of maximum one month.

After transfer of the collected hydro-meteorological information from retrieval unit to PC, the newly imported data
should be processed, checked on consistency and possible measurement errors, and stored in a dedicated table in
the Lake Victoria Basin Database (LVBD], regarded as their final destination.

The first segment of the data trajectory, i.e. transfer of measurements form logger to retrieval unit, is covered in
two previously issued manuals:

e Manual for Installation, Operation and Maintenance of Automatic Water Level Recording Stations;
e Manual for Installation, Operation and Maintenance of Automatic Meteorological Stations.

The second part of the data track is dealt with in this manual. It covers in detail all steps involved in transferring the
accumulated hydro-climatological measurements from the retrieval unit to final storage in the LVBD in MS Access.
This includes:

e installation and setup of involved hardware components;

e transfer of raw data from retrieval unit to PC in a preliminary data and file format;

e separation of individual parameters from preliminary data file to comma separated ASCI! file, and first, visual
data quality check;

e import of pre-processed ASCII file into MS Access;

e rearrangement of newly imported data to final table structure using pre-defined queries, as well as a second,
computer operated quality check;

e appending new data to LVDB.

This manual deals with data originating from both Automatic Weather Stations (AWS) and Automatic Water Level
Recording Stations [AWLRS]. Since a substantial number of steps in the data trajectory apply identically to both
type of stations, no separate paragraphs for hydrometric and meteorologic information have been included for the
majority of processing actions. Only when the required operations for AWS and AWLRS are significantly different,
special station specific paragraphs have been prepared. The reader is requested to disregard the texts not applicable
for his or her situation.

This manual describes in detail all steps and operations involved in transferring the accumulated raw data from
retrieval unit to PC208W software on PC, processing the new information and subsequently storing it in the LVBD in
MS Access.

In order to provide the user with the complete picture of the information flow from sensor to database, chapter 2

presents a detailed outline of the comprehensive data trajectory, as well as all software and hardware components
involved, and their role.
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Introduction

Chapter 3 focuses on the instructions for installing the hardware and software components that remained to be set
up.

A ‘recommended directory structure’ aimed at obtaining uniformity in the location of the concerned files on hard
drive is discussed in chapter 4.

Chapter 5 deals in detail with retrieving the raw data from the storage module to PC, and the initial processing of
this new information to a comma separated ASCII format, separated per parameter.

Finally, chapter 6 presents the instructions for importing the pre-processed new data set into MS Access,
performing a final processing round, and storing the data values into their final destination in the LVBD.

The current manual represents version 1.1. Since the project aims at preparing a set of automated modules for
performing a number of the steps discussed in this manual, it is expected that updated, amended and extended
editions will be issued in the future.

Data Retrieval, Processing and Final Storage in the Lake Victoria Basin Database



Detailed Outline of Data Trajectory

Detailed Qutline of Data Trajectory

This chapter gives an overview of the complete track a measurement value has to go from sensor to final storage
in the Lake Victoria Basin Database (LVBD). It presents the various hardware and software components involved in

this process, together with their interconnection. Furthermore, it lists sequentially all user actions that play a role
in the data trajectory.

Figure 1 presents all hardware components involved in the route from sensor to PC in the hydro-meteorological data
acquisition process

Sensors

v

CR10KD
Datall;ggﬂl' - Keyboard Display

SM192
Storage Module

v

SC532
Interface

v
PC

Figure 1: Hardware components involved in data acquisition process.

The various hydro-climatological parameters are measured using electronic sensors. Depending on the nature of a
parameter, its value is represented by either a voltage or a sum of pulses.

The datalogger measures the voltages and/or counts the pulses, and transfers them to intelligible figures in
standard units, like for example degrees Celsius for temperature or mm of rainfall for precipitation. Other tasks

of the datalogger are to activate the various sensors at pre-defined intervals, and store the measurements in its
memory.

The CR10KD keyboard display is used to communicate with the datalogger on site. For instance, in case the user
wants to invoke manual data transfer this is accomplished by connecting the CR10KD to storage module and logger,
and typing in the proper commands.

The SM192 storage module is used to transfer the accumulated raw data from datalogger on site to Personal
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Detailed Outline of Data Trajectory

Computer at the office. It uses of a specific storage format which can not be read by normal PCs.

The role of the SC532 Interface is to convert this specific storage module format into a RS232 compatible one. The
latter is part of the communication standard for IBM compatible PCs.
Data processing, rearrangement and final storage in the LVBD is accomplished on PC.

Figure 2 presents the various software packages and programs, as well as the concerned file formats, playing a
role in the data acquisition, processing and storage process..

= Campbell Scientific
Datalogger Operating System

- METSTAT or HYDROSTN e
Datalogger Programs | __ __._E Unprocessed, '
i complete data file :
‘L i in Campbell Scientific |
PR specific format !
Stg_Module Component Semessrsssssssssssnsenenend

of PC20BW Datalogger
Support Software Fessssssssssssssssssssssses]
----- > H
E Unprocessed, :
‘ H complete data file '
i in ASCII format :
o ———— H
Split Component of el L L L Ly

PC2Z0BW Datalogger
Support Software e mmmm——mm——————————————
_____ .E Rearranged, i
¢ !  comma separated |
E data file in !
e+ ASCIH format H
-
MS Access

Figure 2: Software components and file formats involved in data acquisition process.

The datalogger works under a specific Campbell Scientific operating system and is controlled by either the METSTAT
or HYDROSTN datalogger program, for meteorological and hydrometrical stations respectively. These programs are
specifically created by GCP/RAF/304/JPN for the sensor configuration and data requirements in the Lake Victoria
Monitoring Network. Once they work satisfactorily (as they have proved to do after extensive testing at the Project
Office), the two programs require no further user intervention.

As indicated in paragraph 2.2, data is transferred from datalogger to PC with help of the SM192 storage module.
This module uses a specific Campbell Scientific data format, which is extremely condensed in order to make optimal

use of its memory.

The next steps are performed in PC208W Datalogger Support Software. This concerns a package developed by

10 | Data Retrieval, Processing and Final Storage in the Lake Victoria Basin Database



Detailed Outline of Data Trajectory

Campbell Scientific for communication between datalogger and PC. It consists of 8 modules of which only two are
directly needed in the data trajectory.

The StgModule component retrieves files from the SM192 Storage Module. All data is kept in the same structure
and sequence as in the datalogger. The entire contents of each single SM192 file is stored in a corresponding ASCII
file on PC.

The Report component, often referred to as Split, is used to restructure and separate these ASCII files according
to the required file/table structure of the user, transfer the Julian dates to months and days, and store the result in
a comma separated ASCII file. The latter format is preferred to import external data into MS Access.

Final data processing is accomplished in MS Access in a number of pre-defined tables and queries. Lastly, the
measurements are appended to the appropriate tables in the MS Access based Lake Victoria Basin Database.

In order to arrive at a complete understanding of the interconnections between the various hardware and software
elements that play a role in the data flow, table 1 presents a comprehensive overview of the entire data route, from
initial measurement to final dissemination. It shows the place and function of the respective hardware and software
items, and their interrelation. It furthermore lists in a sequential order all necessary user actions.

Not all steps described in table 1 are covered in this manual. They have been presented for the sake of completeness
and to come to full insight in the whole data trajectory. Issues treated elsewhere include step 1 and 2, which are
covered by the operation manuals for both AWS and AWLRS, and step 8 and 9, which will be dealt with in a future
version of this manual or in a separate document.

Consequently, as already indicated in paragraph 1.1, the current version (1.1) of this manual covers in detail step
3to 7.
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Detailed Outline of Data Trajectory

Table 1: Comprehensive Data Trajectory

Step | Operation Hardware Involved Software Involved User Action
1 e Periodic automatic measurement of Sensors + Datalogger | ¢ Campbell Scientific Datalogger | None
hydro-meteorologic paremeters Operating System (0S)
e pre-processing and storage in the e METSTAT or HYDROSTN
datalogger’s RAM datalogger program
2 Transfer of accumulated measurements Datalogger + SM192 e Campbell Scientific Datalogger | - Connect SM192 to datalogger
from logger’s RAM to portable SM192 Storage Module + Operating System (0S) - Type in proper keyboard
Storage Module; each single transfer CR10KD Keyboard e METSTAT or HYDROSTN commands
exercise results in a separate data file Display datalogger program
The user can choose between
automatic or manually invoked data
transfer
3 Transfer of data files from SM192 SM192 Storage StgModule component of - Connect SM192 to SC532
Storage Module to PC Module + SC532 PC208W datalogger support - Activate StgModule Software
Interface + PC software - Establish connection between PC
and SM192
- Invoke data transfer
4 Separating and/or rearranging individual PC Report (Split) component of - Activate Report software
hydro-meteorological parameters from a PC208W datalogger support - Open a ppropriate pre-defined
complete, original data file software parameter file
- Select input data file
- Run Split
- First, visual data quality check
5 Exporting separated/rearranged hydro- PC Report (Split) component of - Activate Report software
meteorological parameters to comma PC208W datalogger support - Open appropriate pre-defined
separated ASCII file software paremeter file
- Select input data file
- Select and define output data file
- Run Split
6 e Importing comma separated ASCII PC MS Access - Activate MS Access
file into MS Access and restructuring (predefined tables and query) - Open appropriate database file
data to LVBD format - Import ASCII file in predefined
* Initial (automatic) quality control table
- Activate predefined query to
restructure data format
7 Final Storage in the LVBD PC MS Access - Copy contents of above mentioned
(predefined tables, LVBD) query results to the clip board
- Open appropriate LVBD file
- Open appropriate table
- Add data using paste -append
8 Further quality control of newlyadded PC MS Access - Open appropriate LVBD file
data (LVBD) - Open appropriate table
- Run pre-defined data-quality-
control queries
9 Back-up and data dissemination PC + modem + Windows Explorer The various user actions involved in
telephone CD -Write software this step will be discussed and
E-mail software elaborated in a separate document|

Data Retrieval, Processing and Final Storage in the Lake Victoria Basin Database
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Hardware and Software Installation

Hardware and Software Installation

Provided a PC has already been set up successfully, only one hardware item remains to be installed: the SC532
Interface. The function of this device is to connect IBM compatible computers to certain Campbell Scientific
peripherals, in this case the SM192 storage module, and convert their contents into RS232 format.

The SC532 has a 9-pin connector for linkage with the storage module and uses a 25-pin slot to connect to PC. It is
powered by an AC adapter.

Installation of the SC532 Interface is a straight forward process. Connect the SC532 to PC using the supplied 25 to
9" computer cable. The 9-pin end should be connected to the PC’s serial port 1 or 2, while the 25-pin is to be plugged
into the SC532.

Connect the 9-pin connector on the SC532 to the SM192 Storage Module using the blue, specific Campbell
Scientific SC12 storage module cable. Since the SC532 Interface runs on 110V, use a 220 - 110 transformer between

mains and the SC532 while in East Africa.

All hardware components are now installed. Make sure power is supplied to the SC532.

PC208W Datalogger Support Software requires Windows 95 or higher. There needs to be at least 10Mb of free hard
disk space for software installation.

Insert the PC208W floppy disk labeled 1/4 in drive A. In Windows 95, select RUN from the Start button. Type in A:\
SETUP and click the OK button. Follow the instructions given on the screen.

It is recommended to use the following Working Directory name: C:/CAMPBELL/PC208W.

Data Retrieval, Processing and Final Storage in the Lake Victoria Basin Database



Recommended Directory Structure

Recommended Directory Structure

For standardization and instruction purposes, this chapter proposes a Recommended Directory Structure. The user
is free to modify this if another system would better suit his or her particular computer organization. However,
the instructions presented in this manual are based on the proposed structure. Modification of it will require
corresponding adjustment of commands concerning file locations.

Figure 3 presents the Recommended Directory Structure for all files related to PC208W Datalogger Support
Software. A subdivision has been made between the PC208W program files and the ones actually used in the data
processing, the ‘work’ files.

C—l
Camphell —

— Files
Input
Cutput
Farametr

— P CL0EWY

Figure 3: Recommended Directory Structure for PC208W and related ‘work’ files..
The above proposition calls for the creation of a main folder called CAMPBELL on the C drive. This will consist of two
sub-folders named FILES and PC208W. The datalogger support software PC208W should be installed in the latter
one, see paragraph 3.2.

The FILES folder will be sub-divided into three parts: INPUT, OUTPUT and PARAMETER.

The INPUT sub-folder is destined for all data files retrieved from the SM192 storage module. By default these files
are give a DAT extension.

The OUTPUT sub-folder is allocated for all processed, comma separated ASCII files, with TXT extension. They
result from the separation and file restructuring exercise in Report (a.k.a. Split).

The PARAMETR sub-folder will be used to store all predefined Split files, having a PAR extension.

Use of the above mentioned files is discussed in chapter 5. The proposed structure is again illustrated in the
following Windows Explorer screen.
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Recommended Directory Structure
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For the creation of the various folders, use the appropriate Windows Explorer commands.

Figure 4 presents the Recommended Directory Structure for storage of all data files in MS Access format .

([ e

— MyDhase
— LWED

Fre LWED

Figure 4: Recommended Directory Structure for all data MS Access database files.

It has proofed beneficial to comply to the MS DOS file naming convention when dealing with database files. It is for
this reason that directory names are limited to 8 characters.

Itis proposed to create a main database folder called MYDBASE on the C drive. This will consists of two sub-folders
called LVBD and PRE_LVBD. The former will be used to store the Lake Victoria Basin Database files, while the latter
is destined to contain the files imported from PC208W for final processing in MS Access, prior to being appended to
the appropriate LVBD data tables.

For the creation of the proposed directory structure, use the appropriate Windows Explorer commands. Once
more, the structure is illustrated in the below screen.
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Recommended Directory Structure
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PC208W Datalogger Support Software

PC208W Datalogger Support Software

PC208W Datalogger Support Software is a Windows based software package specifically developed by Campbell
Scientific for communication between datalogger and PC. It consists of a help module and 7 independent datalogger
support components. Among them software for setting up a network of PC connected stations, and on-line datalogger
communication; modules which will not be used in this particular Lake Victoria application.

Smooth flow of data from datalogger to Lake Victoria Basin Database is accomplished with the help of the following
two PC208W units: StgModule and Report. The first serves to transfer raw data files from storage module to PC,
while the second is used to separate the various hydrometeorological parameters and re-arrange the data structure.
Both modules will be discussed in the below presented paragraphs.

The coming text does, however, not cover all aspects of the two employed PC208W components. Only the subjects
which are considered useful in the data down-loading process are discussed. The user is referred to the respective
Campbell Scientific Instruction Manuals, as well as the on-line help, in case of need of more information.

On-line information flow from datalogger to PC is not yet feasible in the East African environment due to the
unavailability of telephone connections at station site. Instead, the project has opted for the portable SM192 Storage
Module to transfer the accumulated raw data from the logger's RAM to personal computer. This storage device can
contain up to almost 100,000 data values as well as a maximum of 8 datalogger programs. Communication between
storage module and PC is enabled through the StgModule software, discussed in this paragraph.

(This paragraph presents the instructions for establishing communication between SM192 and PC.
Step A1: Connect the SM192 Storage Module to the SC532 Interface using the blue SC12 cable.

Step A2: Make sure the SC532 Interface is powered.
Step A3: Double click the PC208W Datalogger Support Software Icon, presented below.

The following toolbar appears:

(5] PC208w 2.2 - Datalogger Support Software Hi=] E3

g 7
Stg Module Help

Step A4: Click the StgModule tab. A window alike the one presented below shows up.

The menu-bar contains four different items: File, Options, Data and Help. Just beneath this line 3 different tabs

Data Retrieval, Processing and Final Storage in the Lake Victoria Basin Database



PC208W Datalogger Support Software

are found, named CSM1/MCR1, SM192/SM716 and PCCard, each dealing with a different storage medium. Since the
Lake Victoria Monitoring Network is equipped with the SM192 unit, click the SM192/SM716 tab at the top-mid of the

screen to activate its specific communication software. Disregard the other two tabs.

Step Ab: Click the SM192/SM716 tab at the top-mid of the SMS window.

The resulting window is divided into two halves: a status box on the right and a task specific sub- screen on the

S E3

left.
g5 SMS
File Options Data Help
CSM1/MCR1 | SM192/SM716 1 PC Card
—otatusBox

—Programs —Module Painters

Prograrm | Status Free Space

Storage Ref. Painter

M Fiog | Display Pointer

M Piog 2 DurmpPainter

[ Prog 3 P

™ Prog 4 ~Module Yalues

I~ Prog 5 Good RAM Chips

™ Prog B Battary

M Prog 7 Etror Count

[ Prog & Programs

—owitch Settings
Clear Store Read ‘
W Shatus ,{.ﬁ.dvanced... {
\Setup hPrograms Data fErase | | ----- @CD““EE’tl | Update Status | | (471 bt |

At the bottom-left of the latter, four different tabs are found: Setup, Programs, Data and Erase.

Step Aé: Click the tab labeled "Setup’ to select the appropriate communication settings. The below screen

appears.
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0t SMS _ ] x|
File  Option:  Data Help
C5M1/MCR1 | || PC Card
—otatusBox
—COM Port Setup —hlodule Pointers
Free Space
Port Storage Ref. Paointer
C COom Baud Rate Display Pointer

& COh2 DumpPointer
& COM3 19200 j

—Module Yalues
Good RAM Chips

Battery
Error Count
T Wia Datalogger Frograms
Target Address————— ~Switch Settings

=1 3 5 ‘
2 c4 CE

Y Statuz ,J{.t‘l'-.dvanced... /

—\,Setup,{F‘rugrams,-{Data){Erase}" | '@CUHHECT || Update Status || @-“'}'\hﬂﬁ |

Step A7: Select the COM Port settings corresponding to the serial port used by the “9 to 25" computer cable
connecting the SC532 Interface (see paragraph 3.1). In most cases this will be either COM1 or COM2.

Step A8: Set Baud Rate at 19200. This is a measure of the communication speed between PC and Storage Module. In
case frequent communication problems are experienced, lower the Baud Rate and see if this solves the problem.

Step A9: Click the “Connect” button to connect SM192 to PC.

[f communication is successfully established, a window similar to the one below appears. Note that the status box
is no longer empty and is now containing information on the module’s memory.

Data Retrieval, Processing and Final Storage in the Lake Victoria Basin Database



PC208W Datalogger Support Software

s SMS M= E3
File Options Data Help
CSM1/MCR1 I || PC Card
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—COM Port Setup —Module Pointers
Bort Free Space orad7
otorage Ref. Pointer oo86
O COM1 Baud Rate Display Pointer 5996
& COM2 DurmpFointer 2
_192["] -
& COk3 J ~Module Walues
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Battery )24
_ Error Count 0
I “ia Datalogger Programs 1
Target Address ~Switch Settings
w0 TE O T ‘?EBDDI‘SEDD Baud Fing Mode
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£2 4 CE 8 et il
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T Setup f Programs AData AErase [ ‘ i@ Disconnect | | Lpdate Status | | G At |

PC and Storage Module are now connected. The user can proceed with retrieving data files or other SM192 related
operations.

For ease of reference, the above presented steps are listed in Annex 1.
This paragraph presents the user instructions for retrieving raw data files from the SM192 Storage Module and
storing them at a desired location on the PC’s hard drive.

Step B1: Connect SM192 to PC and establish communication. See instructions in paragraph 5.2.2.

Step B2: Click the “Data” tab at the bottom-left. The below window appears.

Note that switching between the various task-specific sub screens (Setup, Programs, Data and Erase) has no
influence on the contents of the Status Box.

Step B3: Mark the “Comma separated” option in the File Format select box. Import of comma separated ASCI! files
into MS Access has proven to be flawless and trouble free.
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dss SMS SIS S
File Options Data Help
EEl e [ SMT92/5M 716 1 PC Card ‘
~File Farmat —otatusBox
& Comma separated ~Module Pointers
 ASCIl with Array D' Mo Sjpeee 87547
~ torage Ref Pointer 8886
As Stared Display Pointer 5956
o : : DurmpPointer 2
File Maming Options
paTanza0aT | ~Module Yalues
Auto Mame Contral Good RAM Chips B
& Auto Increment Mame Battery Ok
_ Error Count 0
" Append to Current File Programs 1
" Mew Mame for Each File : ;
—awitch Settings

7EE00A600 Baud Ring hode
show Module Directory ASCI mode Address 1
Get Al Get Mew Get One % Status fiidvanced...
'\ Setup { Programs jDatafErase [ @ Disconnect LIpdate Status St

Step B4: Mark the “Auto Increment Name” option in the Auto Name Control select box. Each retrieved data file
will get a name according to the format "DATAXXX.DAT" in which XXX is a number which automatically increments
when a new file is down loaded.

Step B5: Click the file name in the File Naming Options location (in the current example this is DATA024.DAT). A

box similar to Windows Explorer appears which allows the user to navigate to the location where he or she wants to
store the retrieved data files. See the window below.
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If the user has opted for the Recommended Directory Structure (see paragraph 4.2), data files captured from the

SM192 should be stored in the following folder:

C:\CAMPBELL\FILES\INPUT

Step B6: Click the “Get New” button. This option collects all “new” data files from the SM192, i.e. all files not yet
retrieved in a previous down load operation. Each single SM192 data file is stored in an individual DAT file on the

hard drive.

For ease of reference, the above presented steps are listed in Annex 2.

The Module Pointers area of the Status Box lists four different parameters, i.e. Free Space, Storage Ref. Pointer,
Display Pointer and Dump Pointer. Each of which is briefly discussed below:

Free Space:
SM192.
Storage Ref. Pointer:

Display Pointer:

As implicated by its name, Free Space concerns the number of free data locations in the

The Storage Reference Pointer (SRP] points to the SM192 location where the next data
value will be written.

The Display Pointer points to the location which holds the first value which

will be output in response to the ‘Get One’ or ‘Get New’ data button in the Data
Control Section of the software.

The pointer can be set to any desired location by using the Display Pointer position box in
the Advanced section of the data control status box, either by typing in the required loca
tion or clicking on the green arrow to move the pointer to successive filemarks.
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This option is used to re-down load data from the SM192 which has already been retrieved
in a previous operation. This can be useful in case of data loss.

Dump Pointer: The Dump Pointer is an internal pointer used for keeping track of the current ‘start-of-
dump’ for module to module data dumps. It indicates the first location from where
new data should be collected. It is a function of the software to move this pointer
after each successful data collection.

Especially the Display Pointer is useful if data is lost or corrupted during processing on PC. By manually setting
back the Display Pointer (see above and the on-line help for the appropriate instructions), data files can be
re-retrieved and re-processed, provided they still exist on the SM192 Storage Module.

The user can decide to erase the information stored on the SM192. This applies both to data files and datalogger
programs. However, since the storage module is put by default in ring mode, there is no need to erase data at any
time. The moment the module is full, it starts overwriting the eldest information in the unit with new one, in this way
never restricting ‘new’ information to be recorded.

If the user would decide that periodic cleaning of the storage module serves his or her purposes, for example to
avoid confusion between two different field visits, the below text presents instructions how to do this.

To activate the Erase Control screen, click the “Erase” tab at the bottom-left of the SMS Window. The below
presented screen will appear.

dsh SMS _ [ x
File  Option: Data Help
CSM1/MCR1 | SM192/SM716 || PC Card ]
f ] —atatusBox
; E Dat :
_I' S I_ ~Madule Painters
This option restares programs after Free Space 87547
erasing data and programs. Storage Ref. Pointer ooGaE
Display Paointer ooa6
DurmpFainter 7718
_l Erase Data and Programs I_ —Madule Yalues
This option erases all data and Good RAM Chips B
programs. Battery 024
Error Count 0
Programs 1
_l Erase and Test Module I_ ~owitch Settings
- - 7E800/2600 Baud Ring MMode
This option erases and tests the ASC] mode Address 1
hodule, and takes some time.
\,Statusﬁ.ﬁ.dvanced... I
% S etup 4 Programs 4D ata fErase f | @) Disconnect | | Lpdate Status | | @29 bt |
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The Erase Control box contains three different options, each having self-explanatory names. Since it is advised to
leave an uncorrupted version of the applicable datalogger program at all times in program location 8 of the storage
module, the recommended option is number 1: Erase Data. No further user interactions are required.

5.3 Report Component

5.3.1 Introduction
The Report module, often referred to as Split, is used to separate individual hydro-meteorological parameters
from the raw data file and put them into a format used in the various ‘target’ databases. It essentially performs the
following operation: it reads an input file, splits and re-arranges it using a predefined parameter file, and stores the
result in an output file.

Since the raw data files for hydro and meteorological stations are significantly different, user instructions for the
two stations are discussed in separate paragraphs.

5.3.2 Hydro Station

5.3.2.1 General

As its essential activity, the Hydro Station is programmed to measure water level at a 15 minutes interval. In addition
to this, it monitors two station performance indicators on a daily basis: program signature and battery voltage. The
HYDROSTN datalogger program transfer these measurements into three different information products, i.e.:

e hydrograph with a time step of 1 hour;

e summary information on a daily basis including average, maximum and minimum water level, as well as
standard deviation of the 15 minutes measurements with respect to the daily average; the latter as a measure
of the daily fluctuation;

e station performance information on a daily basis: as an indicator of the functioning of datalogger and power
unit.

Due to the logger’s memory configuration, all three information items are written to the same storage area in the
datalogger’s RAM in the order of their time of recording, and consequently retrieved as a single, rather unorganized
data file, through the SM192, on PC. The function of the Report module is now to separate and re-arrange the
scattered recordings into consistent individual data blocks per information product, that can be appended to the
existing databases without too much further processing.

Report performs this operation using so called parameter files. Each information product is generated from the
single raw data file with a specific pre-defined parameter file, and stored into an individual output file on the hard
drive. At the same time the output data is presented on screen for a first visual quality check.

Table 2: Various files and their function used by Report in the processing of Hydro Station recordings.

Input File Parameter File Function Output File
dataOXX.dat hydrohr.par to extract hourly hydrograph information from data file hydhrXX.txt
data0XX.dat hydroday.par to extract daily summary water level information from data file hyddayXX.txt
data0XX.dat hydroprf.par to extract station performance information from data file not applicable

Each of these three data products is dealt with more in detail in the next three sub paragraphs.
5.3.2.2 Hourly Hydrograph
The following text describes the procedures for composing a hydrograph with a time step of one hour from a raw

data file, and storing the result in an output file in proper format for final processing.

Step C1 Activate Report by clicking the Report tab on the PC208W toolbar. The below screen appears.
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i Split Yersion 1.2

File Edit Labelz Bun Help
{ I Output File ]
~Input D1ata File
File Info
Browse | I | ’7|f-\utoDelect j| Dffsets |
—Start Condition
| =
—Stop Conditiorn
| &=
—Copy
| =
—Select
=l
v o I,‘

Step C2: Choose Open from the File menu to activate a pre-defined parameter file, as indicated in the following
window.

fEF Split Version 1.2

[ACW Edit Lsbelz Bun Help

New t File
Save

Save As

File Info
E xit ’7 | At Detect j| Offzets |

1 CACAMPBELLYFILESYFARAMETRYHYDROHR.PAR
2 CACAMPBELLYFILESNPARAME TRAHYDRODAY.PAR
3 CACAMPBELLYFILESYFARAMETRAYHYDROFRF.PAR
4 CABARTACAMPBELLAFILESAMET DAY T PAR

|l ¥

| 5
~Copy
| =
—Select
=
|
S

|EI pen an existing Parameter file. Prompts to zave current file if it hag changed.
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Step C3: Navigate to the location on hard drive which contains the parameter files. This is “C:\CAMPBELL\FILES\
PARAMETR” if the Recommended Directory Structure is used. Highlight the file “hydrohr.par”, as shown on the
window below. Click OK.

7 Split Yersion 1.2

File Edit Labelz Hun Help
Input Filefs] 1 Dutput File ]

—Input Data File

oo HE=E}

Browsze | | File name: Folders:
- Start Conditio |h_1,ldmhl.pal | c:icampbellifiles\parametr c | I
ancel |
| hydroday.par & o L —
drohr. pa =3 campbell | i
~Stop Condiion—— | hydroprf.par £ files Network. .. I

metday_par
| methour_par E5 parametr

metperf.par

tCopy—— | | metrain_par - Il
>
L List files of type: Drives: I
~Select——— - - I
- IParameter Files j I =} ¢c: micron j

-

Clearz all zettingz for a new Parameter file. Promptz to save cument file.

The title bar on the Split window now indicates the name of the open parameter file.
Step C4: Activate the Input File(s) sub-window and select the Input Data File. To this end click “Browse” in the Input

Data File box and navigate to the location on hard disk which contains the data files. This is pictured in the following
screen. Highlight the appropriate file and click OK.
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i Split - HYDROHR _PAR M=l B
File Edt Labelz Bun Help

Input File(s) 1 Dutput File ]

—Input Data File

File Infa
Browse I [CACAMPBELL\FILESMNPUTADATAD| { |Aut.:. Detect j| Offsets |
[ Start Conditio Select Input File |
I: File name: Folders:
Stop Condition——— |datal]1 H.dat | c:\campbellifileg\input
Cancel |
data001._dat - e -
data002. dat —
[ Copy — | dataD05.dat 3 campbell _ Network .|

|1 [400] data007.dat {3 files
data008.dat _— =5 input

el — : datalllh_dat

—— | data0l16.dat o
2,3 Edate(4.3).56 data017.dat -
List files of type: Dnives:
IData files [=.DAT] j I =) ¢ micron j |

Y DATANSDAT] / m

Select input data file.

Step C5: Switch to the Output File sub-window by clicking its tab at the top-mid of the current Split screen. The
below window pops up.

i Split - HYDROHR.PAR M= E3
File Edit Label: Bun Help
Input File(s] | Output File ]
—Output Data
File File Format————— Reportt————
| [ cemPBELLYFIL Comma =] " File Other.. |
£ Printer
W Sireen Display Colurnn *idths iz
—Report and Colurmn Heading
Report Heading WLRA-Station: Hydrograph
Colurmr 1 2 3 4 4] B 7
Element/FieldH 2 3 Edate[4.3) 5 E
Filenarne DATAN S DAT[DATAN S DAT[DATANT 5 DATDATANT 5 DAT DATANTS.DAT
Line 1 Year [rate Time avg-H
Line 2 [] [] [DDbA k] [hhrnimm] [cm]
Lire 3
Decimal
| | ’
Tirme Senes Heading Irset | Delete | Add |
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Step Cé: Select location for, and give a name to, the resulting Output file. To this end click “Browse” in the Output
Data box. Navigate to the desired folder on the hard drive and type in an output file name according to the following
convention:

hydhrXX.txt

in which XX is the serial number of the input data file. For instance “hydhr15.txt” when originating from “data015.
dat”. Click OK. This process is presented in the below window.

i Split - HYDROHR_PAR

File Edit Labelz Hun Help

Select Output File FE3
~Output Datz File name: Folders:
File"  [hydhr15.tat | c:\campbellfilestoutput
Broms Cancel | Other.. |
-~ et -
{4 campbell Hetwork. .. |
v Screen L £ files —
—Repart and & output
Fepaort He -
Colurnnd ] ‘ bri F
Element/Fi ist IES_D type: nyes: -
Filename Il]utput filez [.PRM] j I = ¢ micron j
Line 1 TE e TTTE TV
Line 2 [-] [-] [DDMA] [Fhrarn] [em]
Line 3
Decimal
4| 3
Time Series Heading Inzert | Delete | Add |

Select/enter output data file name. Default extenzion iz .PRM

Step C7: Finalize the routine by selecting Go from the Run menu. The results, as presented on screen, are shown
below.
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WLE-3tation: Hydrograph |
3tn-ID YTear Date Time avg-H b
[-1 (-1 [DDMM] [hhmm] [om] B
-
1z 1995 28 13500 1582.6 ;l

12 1993 28 1400 188.6

12 19393 28 1500 190.3
1z 1995 28 1600 185.5 J

12 19393 28 1700 196.7

1z 1995 28 1500 195.1

1z 1995 28 1900 195.4

12 19393 28 2000 199.1

1z 1995 28 Z1l0a 1958.2

12 1993 28 2200 198

12 19393 28 2300 187.9

1z 1995 28 2400 197.7

12 19393 38 lo0 197.=2

1z 1995 38 Z00 196.9

1z 1995 38 300 196.5

12 19393 38 400 195.5

1z 1995 38 Lon 192.3

Reading files completed.

-

Lines Read 36 |

Lines “ritten | 24 | Fause | o= ]

For every hour, the following information is generated: Station-1D, Year, Date, Time and Average 1-Hour Water
Level in cm. The first four items of this list uniquely identify each output array.

The associated output file is in comma separated ASCII format. This is shown below for the output file corresponding
to the above screen: file “hydhr15.txt".

E Hydhr15_txt - Hotepad | [O] x|

File Edit Search Help

12,1998,2 8,1868,183.7 -
12,1998,2 8,280,183.2
12,1998,2 8,380,183.4
12,1998,2 8,480,183.5
12,1998,2 8,5868,1683.2
12,1998,2 8,6808,113.7
12,1998,2 8,780,128.3
12,1998,2 8,880,141.6
12,1998,2 8,980,158.3
12,1998,2 8,1866,155.3
12,1998,2 8,1166,162.5
12,1998,2 8,1208,175.9
12,1998,2 8,1300,182.6
12,1998,2 8,14060,188.6
12,1998,2 8,1566,198.3
12,1998,2 8,16060,195.5
12,1998,2 8.1700,196.7 b
12,1998,2 8,18688,198.1
12,1998,2 8,1968,198.4
12,1998,2 8,280608,199.1
12,1998,2 8,21066,198.2
12,1998,2 8,2200,198

] 2
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This concludes the user activities in Report with respect to the hourly hydrograph information.

For ease of reference, the above presented steps are listed in Annex 3.

Compilation of summarized daily water level information is a similar process as the one described in the previous
paragraph. The reader is referred to this text, and Annex 3, for detailed instructions on steps 1 to 5. In this case the
parameter file “hydroday.par” should be used.

Steps 6 and 7 are discussed more in detail in the remaining part of this paragraph, although also these steps are
essentially analog to the ones discussed in paragraph 5.3.2.2.

Step C1-5: Perform the same actions as presented in the previous paragraph. Use parameter file “hydroday.
par”.

Step Cé: Select location for, and give a name to, the resulting Output file. To this end click “Browse” in the Output
Data box. Navigate to the desired folder on the hard drive and type in an output file name according to the following
convention:

hyddayXX.txt

in which XX is the serial number of the input data file. For instance “hydday15.txt” when originating from “data015.
dat”. Click OK. This process is presented in the below window.

i Split - HYDRODAY.PAR

Input File(s) File name: Folders: |
—Output Dats———————— |h!-'ddﬂ}'1 5. bxt | c:hcampbell\files\output
L - e a ﬂl
’7 Browse I M =3 campbell Metwork___ |
£5 files =
v Screen Display . @0 output
~Report and Column Headi =
Report Heading [ -
Lizt filez of type: Drives:
EE&I:ﬁ:::’Field# 12 Il]utput files [*.PRM] j I =D ¢ micron j
Filenane DATANM S DATIDATATTEDAT | DATAITZ.DAT | DATAITZ.DAT | DATAITS.DAT | DATATTZ.DAT | DATAITS.DA
Line 1 Year Day avg-H rnax-H min-H std-H
Line 2 [-] [ [DD kM) [em] [zm] [em] [zm]
Line 3
Decimal
| 3
Time Senes Heading Insert | Delete | Add |

|S elect/enter output data file name. Default extenzion iz .FRN

Step C7: Finalize the routine by selecting Go from the Run menu. The results, as presented on screen, are analogue
to the window below.
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Spht Bun 1.2

Daily Water Lewvel Fecordings -

5tn-1ID Year Date awvg-H max-H nin-H std-H

-1 [-1 [DDMM] [om] [om] [cm] [om]

-
1z 199§ Z 8 161.9 199.1 103.2 24.8 -
1z 1994 38 154.2 197.2 1z24.6 21.3
1z 199§ 4§ 119.4 124.8 103.9 11.6
1z 1994 58 10Z.6 ll0.a 99.6 15.7
1z 1994 o g 101.7 115.9 95,2 19.4
1z 199§ T8 105.2 114.2 100.9 13.2
12 1995 g8 103.2 110.8 100. 5 12.5

Reading files conpleted.

Lines Read 36 |

Lines ‘Written ‘ 7 | Pause |

For every day the Hydro Station has been operational, the following information is generated: Station-ID, Year,
Date, Average Daily Water Level, Maximum and Minimum Daily Water Level, and lastly the Daily Standard Deviation
of the 15 minutes Water Level Recordings.

The three first parameters make sure that each array is uniquely identified.

The associated output file is in comma separated ASCII format. This is shown below for the output file corresponding
to the above screen: "hydday15.txt".

a hydday15.txt - Hotepad M= E3
File Edit Search Help
12 ,1998,2 8,161.9,199.1,183.2,24.6 ;I

12,1998,3 8,154.2,197.2,124.6,21.3
12,1998,4 8,119.6,124.8,183.9,11.6
12,1998,5 8,182.6,118.6,99.6,15.7
12,1998,6 8,101.7,115.9,95.2 196
12,1998.7 8,185.2.114.2,1808.9 18.2
12,1998,8 8,183.2,110.8,1808.5,12.5
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This concludes the user activities in Report with respect to the Summarized Daily Water Level information.

5.3.2.4 Hydro Station Performance Information

It is up to the user to decide whether or not to archive datalogger performance information of the various Hydro
Stations. Although this information can be used to, for example, analyze station power consumption in the past, there
seems to be little reason to keep this data if the station has proved to work satisfactorily during a previous recording
period.

It is for this reason that the Project has decided not to make any provisions (i.e. pre-defined tables and/or queries)
for storing station specific datalogger performance information in an MS Access database.

If the user considers it beneficial for the operation of his/her office to archive the concerned performance
indicators, he or she is invited to create an appropriate database for this purpose.

5.3.3 Met Station
5.3.3.1 General

The Automatic Meteorological Stations are equipped with 6 sensors for monitoring a selected set of climatological
parameters at a five minutes interval. At the same time the system periodically records two performance indicators:
battery voltage and program signature.

The METSTAT datalogger program transfers these measurements into four different information groups, i.e.:

e hyetograph with a 5 minutes time step;

e summary meteorological information on an hourly basis, including average hourly values for air temperature,
relative humidity, wind speed and direction, as well as cumulative one-hour solar radiation;

e summary meteorological information on a daily basis, including average, maximum and minimum air
temperature; average daily values for relative humidity, wind speed and direction; as well as cumulative one-
day rainfall and solar radiation;

e station performance information on a daily basis as an indicator of the functioning of datalogger and power

supply.

Due to the logger's memory configuration, all four information products are written to the same storage area in the
system’s RAM in the order of their time of recording, and consequently retrieved as one single, rather unorganized
data file, through SM192, on PC. The role of the Report module is now to separate and reorganize the scattered
recordings into consistent individual data blocks per information product.

Report performs this task using so called parameter files. Each of the four information products is extracted from
the single data file using a pre-defined dedicated parameter file and stored into an individual output file on the hard

drive. At the same time the output data is presented on screen for a first visual quality check.

Table 3 presents the various files involved. XX stands for the data file’s serial number.

Table 3: Various files and their function used by Report in the processing of Met Station recordings.

Input File Parameter File Function Output File
dataOXX.dat metrain.par to extract (5 minutes) hyetograph information from data file to metrnXX.
dataOXX.dat methour.par extract 1 hour summary information from data file txtmethrXX.
dataOXX.dat metday.par to extract 1 day summary information from data file txtmetdayXX.
dataOXX.dat metperf.par to extract station performance information from data file txtmetprfXX.txt

Each of the four above identified information products is dealt with more in detail in the next four sub
paragraphs.
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Only in case of a rainfall event, a cumulative 5 minutes rainfall value is written to the logger’s RAM at the end of the
interval. In contrast, when the rain gage is not measuring precipitation, the data values (thus zeros) are not recorded.
Consequently, the hyetograph information product consists of a single time series of total 5 minutes precipitation in
which each storm immediately follows a previous one. Gaps in the recorded time series indicate dry periods.

Compilation of hyetograph information is a similar process as the one described in paragraph 5.3.2.2. The reader
is referred to this text, and Annex 3, for detailed instructions on steps 1 to 5. In this case the parameter file “metrain.

par” should be used.

Steps 6 and 7 are discussed more in detail in the remaining part of this paragraph, although also these steps are
essentially analog to the ones discussed in paragraph 5.3.2.2.

Step C1-5: Perform the same actions as presented in the previous paragraph. Use parameter file “metrain.par”.

Step Cé:In the File name text box of the Select Output File sub-screen, type in the name of the output file. Apply
the following naming format:

metrnXX.txt

in which XX is the serial number of the input data file. For instance “metrn16.txt” if originating from “data016.dat".
Click OK. This process is presented in the below window.

i Spht - METRAIN_PAR

==
File Edit Labelz Fun He RISl 8N d1 EHE

[rpuit File(s) File name: Folders: |
—Output Dats———————— |“"E“"1 b.txt | c:\campbell\files\output
File Y a cy -
’7 Browsze I |':3"':-"3-M {3 campbell Metwork. .. |
=3 files
¥ Screen Display {23 output
—Repart and Colurmn Headin =
Feport Heading [
Lizst files of type: Drives:
Colurnnit 1 - -
Output files [*.PRN] - =) ¢ micron -
Element/FieldH 2 I J I J
Filenarne DATAD E.D.-’-'-.T| DATAD E.D.-’-‘n.T| DATADT E.D.f-'-.T| DATAD E.D.-'-‘-.T| DATADT E.Df-‘-.T| |
Line 1 Str_ID Year Date Time Flain
Line 2 [DDMK] [HHHM] [riirn]
Line 3
Decimal
4| | 3
Tirne Series Heading | | Inset | Delete | Add |

Select/enter output data file name. Default extenzion iz .PRM

Step C7: Finalize the routine by selecting Go from the Run menu. The results, as presented on screen, are similar
to the window below.
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Spht Bun 1.2 E3
Hyetograph |-
Stn_ID Tear Date Tine Rain o
[DDMM] [HIMM] [mam ] _|
12 1995 17 6 1425 .2 ;|
12 1995 17 6 1430 1.1
12 1995 17 6 1435 2.5
12 13395 17 6 1440 1.3
12 13395 17 6 1445 .5
12 13395 17 6 1450 WG
12 13395 17 6 1455 .5
12 13395 17 6 1500 T
12 13395 17 6 1505 .5
12 13395 17 6 1510 1.5
1z 1995 17 6 1515 .3
1z 1995 17 6 1520 .2
1z 1995 17 6 1525 .1
1z 1995 17 6 1530 .1
1z 1995 17 6 1535 .1
1z 1995 17 6 1540 .1
1z 1995 17 6 1545 .1
Feading files completed. —
Lines Pead 1427 |
Lines Whitten | 327 | Fause | Stop

For every five minutes interval for which rainfall is recorded, the following information is generated: station-ID,
year, date and time, and cumulative five minutes rainfall.

The first four parameters guarantee that each array is uniquely identified.

The associated output file is in comma separated ASCI| format. This is shown below for the output file corresponding
to the above screen: “metrn16.txt".

Bl metrn16.txt - Hotepad M=l E

File Edit Search Help

12,1998,15
12,1998,17
12,1998,17
12,1998 ,17
12,1998 ,17
12,1998 ,17
12,1998,17
12,1998,17
12,1998,17
12,1998 ,17
12,1998 ,17
12,1998 ,17
12,1998,17
12,1998,17
12,1998,17
12,1998 ,17
12,1998 ,17
12,1998 ,17
12,1998,17
12,1998,17
12,1998,17

<

6,925, .1
6,1410, .6
6,1415, .6
6,1420, .5
6,1425, .2
6,1430,1.1
6,1435,2.5
6,1440,1.3
6,1445, .8
6,1450, 6
6,1455, .5
6,1588, .7
6,1585,.5
6,1518,1.5
6,1515,.3
6,1520, .2
6,1525, 1
6,15308, .1
6,1535, .1
6,1540, .1
6,1545, .1

[ |
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This concludes the user activities in Report with respect to the Hyetograph information product.on in which each
storm immediately follows a previous one. Gaps in the recorded time series indicate dry periods.

Compilation of hourly meteorological information is a similar process as the one described in paragraph 5.3.2.2. The
reader is referred to this text, and Annex 3, for detailed instructions on steps 1 to 5. In this case the parameter file
“methour.par” should be used.

Steps 6 and 7 are discussed more in detail in the remaining part of this paragraph, although also these steps are
essentially analog to the ones discussed in paragraph 5.3.2.2.

Step C1-5: Perform the same actions as presented in the previous paragraph. Use parameter file “methour.par”.

Step Cé: In the File name text box of the Select Output File sub-screen, type in the name of the output file. Apply
the following naming format:

methrXX.txt, in which XX is the serial number of the input data file. For instance “methr16.txt" if originating from
“data016.dat”. Click OK. This process is presented in the below window.

#F Split - METHOUR _PAR

Fil= Edt Labelz Bun Help

Input Filels] [y Dutput File EBEE I_

—Dquut Dats File name: Folders: B
File |methr1 B.txt | c:\campbell\fileshoutput
Browse I | Cancel |
- = e -
bell
¥ Screen Display %T?I:: © Network... |
—FReport and Column Heat 3 output =
Fepaort Heading =
Colurnntt 1
Element,/Figld# = Lizt files of type: Drnives:
Fileriame DATAD] | Dutput files (< PRN] j I =) & micron j
Line 1 Stn-lD .
Line 2 [fkdD D] [HHbARA] [C] [kPa] [kPa]
Line 3
Decimal
1| | 3
Time Sernies Heading Inset | Delete | Add |

|S elact/enter output data file name. Default extenzion iz .PRM

Step C7: Complete the routine by selecting Go from the Run menu. The results, as presented on screen, are similar
to the window below.
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Spht Bun 1.2
Hourly Meteorological Data =
Ftn-ID Year Date Tine Avg-Tmp Avg-WP Avg-WPD Tot_ 3ol Avg Wsp o
[MMDD] [HEIMM] [C] [kPa] [EPa] [MI/HMZ] [M/3] _|
-
12 1995 & 16 2200 22.55 1.938 L7895 a} L5872 ;l

12 1995 & 16 2300 22.53 1.925 .805 a} .504

12 1995 & 16 2400 22.22 1.949 .73 0 .57

12 1995 g 17 100 22.21 1.933 . 744 0 711

12 1995 g 17 200 22.66 1.973 L7178 0 . 587

12 1995 g 17 300 23.67 2.029 .895 0 .913

12 1995 6 17 400 23.82 2.124 L8285 u} 1.757

12 1995 6 17 Loao 23.01 Z.056 . 754 u} 2.66R5

12 1995 6 17 &00 23.34 2.16 706 u} 1.3458

12 1995 6 17 700 23.72 2 L9534 011 1.354

12 1995 6 17 oo 24.01 1.96 1.0Z25 L1758 1.591

12 1995 6 17 00 24,23 2.051 .974 L4289 1.192

12 1395 g 17 looan 25.17 2.1z2 L1.08 1.35 l.22

12 1395 g 17 l1ioa 26.19 2.09a6 l.302 2.31 1.595

12 1395 g 17 lzoao 26.48 2.146 1.311 2.083 1.7a5

12 1395 g 17 1300 27.03 2.146 1.426 2.833 1.793

12 1995 & 17 1400 27.2 2.147 1.459 2.746 1.801

Beading files completed.

Lines Fead

1427

LinesWiten | 1086 |

Fause |

For every full hour the Met Station has been operational, the following information is generated: station-1D, year,
date and time; average one-hour air temperature, vapor pressure, vapor pressure deficit and wind speed; total one-

hour solar radiation.

The associated output file is in comma separated ASCII format. This is shown below for the output file correspond-

ing to the above screen: “methr1é.txt".

S |
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E methr16.txt - Hotepad M= E

File  Edit 5Search Help

12,1998 ,5
12,1998,5
12,1998 .5
12,1998 .5
12,1998,5
12,1998 .5
12,1998 .5
12,1998,5
12,1998 .5
12,1998 .5
12,1998 ,5
12,1998,5
12,1998 .5
12,1998 .5
12,1998,5
12,1998 .5
12,1998 .5
12,1998,5
12,1998 .5
12,1998 .5
12,1998,5
12,1998,5

4,1500,25.3,2.469,.756,1.348, .878 il
4.1600,24.83,2 491, 645, 946 ,1.073
4,1700,25_87,2 494, 686, .938, 873
4,1800,25.29,2 388, .835, 815, .967
4.1900,22.69,2 376,382,036, 527
4,2000,21.49,2.341,.221,0,.523
4,2100,20.76,2.327,.122,0, .481
4,2200,20.56,2.339,.08,8, 22
4,2300,20.67,2.287,.15,0, 338
4,2400,20.71,2.227,.214,8, .54
5,100,20.49,2.15,.259,0, .503
5,200,20.35,2.141,.246,0, 458
5,300,20.35,2.168,.22,0, .403
C,400,20.07,2.245,.1082,0, 438
5,500,20.08,2.171,.178,08, 375
5,600,20.1,2.246,.106,0,.302
5,700,20.11,2.311,.042,.008, .208
5,800,20.75,2.321,.127,.851,1.672
5.,000,20.69,2.299, 141, .6851,2 591
5,1000,21.22,2.37,.15,.074,2 076
5,1188,21.19,2.227,.289,.194,1.374
5,1200,21.73,2.29,.31,.721,1.187

4] 2

This concludes the user activities in Report with respect to the hourly meteorological information.

Compilation of daily meteorological information is a similar process as the one described in paragraph 5.3.2.2. The
reader is referred to this text, and Annex 3, for detailed instructions on steps 1 to 5. In this case the parameter file
“metday.par” should be used.

Steps 6 and 7 are discussed more in detail in the remaining part of this paragraph, although also these steps are
essentially analog to the ones discussed in paragraph 5.3.2.2.

Step C1-5: Perform the same actions as presented in the previous paragraph. Use parameter file “metday.par”.
Step Cé: in the File name text box of the Select Output File sub-screen, type in the name of the output file. Apply
the following naming format:

metdayXX.txt in which XX is the serial number of the input data file. For instance “metday16.txt" if originating from
“data016.dat”. Click OK. This process is presented in the below window.
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7 Split - METDAY PAR

File Edit Labelz Run

Help

AR Select Output File Thx |

LI

[=1

~Output Data——  File name: Folders:
Fil |metda_l,l1 B.txt | c:campbellifileshoutput
T I @ — =y — Cancel |
=5 campbell Network. .. |
¥ Screen Display i3 files
—Report and Column He {23 output
Report Heading -
Colurnit 1 List fil f tooa: Dirivas:
Element/FisldH| 2 o s oo oEes
Fionams DATA Output files [*.PRHM] J I =) ¢ micron j
Line 1 Tear s ST Thar_ 1 TAIPT_ 1 YT
Line 2 [tk DD IC] [E] [C] [kPa]
Line 3
Decimal
4 |

[

Time Serez Heading I

| mzert | Delete | Add |

Select/enter output data file name. Default extenzion iz .PRM

Step C7: Complete the routine by selecting Go from the Run menu. The results, as presented on screen, are similar

to the window below.

Spht Bun 1.2
Daily Climatological Walues |
Ftn-ID Tear Date avy T max T min T awvyg VP avg _¥VPD Rain 3FolRad o
W spd W dir W_std

[MM DD ] [C] [C] [C] [kPa] [kPa] [mm] [MIAM2] ;|
.512 319.z2 74 =]
12 1993 69 22.37 28.84  17.53 2.08 LGE3 0 19,26
L GEG 351 4.1
12 1995 & 10 22.91 25.37 20,21 Z2.162 639 0 g.58
1.314 Z03.1 6l.14
1z 1995 6 11 24,04  25.04 17.5 2.075 L35 W3 20.73
1.37 Z30.4 §3.9
1z 1995 6 12 23.93 27.9 21,22 2.025 =l 0 13,77
1.24 2A0.6 76
12 1993 6 13 24,33 28,58 20.67 2.108 L9558 0 20. 146
1.461 230.1 60,09
12 1995 6 14 24, 26 Z5.71 Z0. 54 Z.083 976 0 20.25
1.313 238.1 67.24
1z 1995 6 15 22.92 28.44  1§.66 2.054 L TEZ 1.7 20.3
1.29a6 Z247. 8 72,9 _I
1z 1995 6 16 23.59 28.84 19,27 2.031 .37 0 21.25
1.237 249.4 63,13

Feading files completed.

-

Lines Read 1427 |

Lines Written | 44 ‘ Fause | Stap |
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For every day the Met Station has been operational, the following information is generated: station-1D, year and
date; average, maximum and minimum daily air temperature; average vapor pressure and vapor pressure deficit;
total daily rainfall and solar radiation; average daily wind speed and direction, as well as standard deviation of the
wind direction.

The first three parameters uniquely identify each output array.

The associated output file is in comma separated ASCII format. This is shown below for the output file correspond-
ing to the above screen: “metday16.txt".

E metday16._txt - Hotepad [ _ O] x|

File Edit Seach Help

12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5
12,1998,5

h,22.86,25.76,20.41,2.361,.436,.8,10.38, .873,338.1,69.15 |-
5,21.25,24.42 19.86,2.237,.296,6.2,7.77,.788,8.69,72.6
6,23.23,28.1,17.86,2.345,.555,0,22.56,.646,281.6,78.9
§,23.8,27.89,20.47,2.378,.587,0,14.25,1.198,255.1,84.6
8,25.65,28.83,21.8,2.434,.764,.7,23.36,.991,173.8,908.4
9,22.85,26.9,19.86,2.41,.389,1.9,12.93,.636,11.11,72.3
18,22.26,25.77,18.86,2.381,.323,2.5,9.92,.526,3M1.9,77.3
11,21.85,27 .37 ,19.4,2.262, .375,1.2,14.11, . 481,355.8,48.4
12,21.17,25.36 ,17.79,2.211,.321,1.2,12.29, 814,286 .1,57 .56
13,21.91,25.76,18.39,2.232,.17,08,108.85, .494,35.21,72.3
14,23.92,28.92,19.087,2.283,.732,.1,20.89,.73,11 12,72
15,20.94,25.64,18.12,2.299, 192,49 . 4,6.997,.521,342 1,73 .6
16,22.95,28.31,17.72,2.23,.626,.1,23.93, .624,340.2,74 .1
17,24.3,28.71,20.67 ,2.382, .677,4.4,18.64,1.569,2080.5,87.7
18,23.96,27.64,20.47,2.287,.706,2.1,14.76,1.342,222.1,55.28
19,24.16,27 .44,22.29,2.325,.694,1.4,14.58,1.628,210.3,41 .71
20,24.31,28.7,20.81,2.431,.633,.9,21.84,1.23,234.4,65.25
21,24.34,28.63,19.72,2.382,.692,9.8,21.53,.966,228.8,58.93
22,25.42,29.64,22.16,2.317,.956,08,23.08,1.015,236.7,10808.1
23,25.32,29.1,21.41,2.244,1.0089,08,22.3,.813,308.4,83.9
24,24.58,29.57,20.34,2.284, .852,.1,22.37,.82,222,59.16
25,24.72,29.71,20.14,2.382,.777,08,21.63, .81,221.7,61.99

4

This concludes the user activities in Report with respect to the daily meteorological information.

Similar as for the Hydro Station, it is considered up to the user to decide whether or not to archive datalogger
performance information of the various Met Stations. Although this information can be used to, for example, analyze
station power consumption in the past, there seems to be little reason to keep this data if the station has proved to
work satisfactorily during a previous recording period.

It is for this reason that the Project has decided not to make any provisions (i.e. pre-defined tables and/or queries)
for storing station specific datalogger performance information in an MS Access database.

If the user considers it beneficial for the operation of his/her office to archive the concerned performance
indicators, he or she is invited to create an appropriate database for this purpose.
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Final destination of the hydro-meteorological data obtained from the Lake Victoria Monitoring Network is the
LVBD: the Lake Victoria Basin Database developed in MS Access. But prior to coming to the final step of adding new
measurements to this database, one more intermediate operation has to be performed: importing the ASCII files
generated by Report (as described in the previous chapter) into MS Access and restructuring them into a final LVBD

format.

Figure 5 shows the remaining part of the data trajectory, i.e. the final processing actions in MS Access.

Import ASCII file into
auxiliary table in MS
Access database
“LVBD FinalProcessing”

!

Fun pre-defined processing
qQuEry

Results are autom atically
stored in pre-defined
“sdditional LVBD data”
table

!

Copy the content of the
“sdditional LVBD data”
table to the chipboard

Cpen LVYBD and “paste-
append” the contents of
the clipboard to the
concerned LYBD table

Figure 5: Final data processing steps in MS Access.

The following paragraphs will present the detailed instructions for performing the tasks indicated in the above
figure.
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6.2 MS Access Database “LVBD Final Processing”

The remaining data processing activities are carried out in a MS Access database called “"LVBD_FinalProcessing.
mdb”. If the user is applying the recommended directory structure, this file is stored in the sub folder C:\MyDbase\
Pre_LVBD.

This database contains several pre-defined objects including 11 tables and 5 append queries. Table and query names are listed
in table 4 together with a brief description of their function.

As indicated by their numbering, the various database objects listed in table 4 are divided into four different classes.

e Group 1is formed by the auxiliary tables in which to import the respective comma separated ASCI| files generated in

Report.

e Class 2 constitutes of a single ID-converter table used to relate the short datalogger IDs to a final official station
identifier.

e Group 3 consists of the tables in final LVBD format in which the fully processed new information is kept up to being added
to the LVBD.

e Lastly, class 4 is formed by the respective append queries used to generate the LVBD format table from the related
auxiliary one.

Table 4: Database objects and their function in MS Access database “LVBD_FinalProcessing.mdb”.

No. Object Typettable Function
1.1 HydroDay table pre-defined table in which to import comma separated ASCII
file “hyddayXX.txt” generated by Report (see paragraph 5.3)
1.2 HydroHour table ditto for “hydhrXX.txt”
1.3 MetDay table ditto for “metdayXX.txt”
1.4 MetHour table ditto for “methrXX.txt”
1.5 MetRain table ditto for “metrnXX.txt”
2 ID Converter table table relating datalogger IDs to Hydromet station number or
other identifier
3.1 Additional  Daily Hydro table pre-defined table in LVBD format for storage of fully proc-
AWLRS essed daily hydrometric data; from this table the data is ap-
pended to the appropriate corresponding table in the LVBD
3.2 Additional table ditto for hourly hydrometric data
Hydrographs AWLRS
3.3 Additional Daily Clim AWS table ditto for daily climatological data
3.4 Additional  Hourly Clim table ditto for hourly climatological data
AWS
3.5 Additional Hyetographs append query ditto for 5-minutes rainfall series
AWS
4.1 Daily Hydro AWLRS append query pre-defined append query to transfer the contents of table
“hydroDay” into final LVBD format in table “Additional Daily
Hydro AWLRS”
4.2 Hydrograph AWLRS append query ditto for hydroHour
4.3 Daily Clim AWS append query ditto for MetDay
A Hourly Clim AWS append query ditto for MetHour
45 Hyetograph AWS append query ditto for MetRain
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The individual database items in a particular object class are subject to similar final processing. For example, the
actions for importing ASCII file ‘metdayXX.txt” into Access are equivalent to those for “methrXX.txt”, “metrnXX.txt",
etc., only table and file names differ. The same applies for running the various append queries and adding the fully
processed data to the LVBD.

It is because of this fact, and the wish to avoid redundancy, that this manual presents the detailed user instructions
for only one member of each object class. The instructions for the remaining members are analog.

This paragraph presents the user instructions for importing “methrXX.txt" into Access file “"LVBD_FinalProcessing.
mdb”. Similar commands are applied for importing “metdayXX.txt”, “metrnXX.txt", hyddayXX.txt” and “hydhrXX.
txt”.

Step D1: Open the MS Access file “LVBD_FinalProcessing.mdb” in folder C:\MyDbase\Pre_LVBD. If in table view,
the following database window appears:

g LYBD_PreProcessing : Databasze H=] E3

T ables | Clueries | Farmz | B Reports | & Macros | . Mu:u:lulesl

addition Daily Clirn &S b etF ain Qpen
Addition Hourly Clirn A5
Additional D aily Hedro AWLRS
Additional Hydrograph AWw/LRS Mew
&dditional Hyetograph &ws

@

HydroH aur

ID Corveerter

b kD ay

b etH cLr

i

Dezign

The view shows the 11 pre-defined tables.

Step D2: Highlight the table "MetHour” and click “Open”. This results in the next screen.
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B MetHour : Table M=l E3
Datalogger-ID Year MM-DD Time Avg-T Avg VP Avg VPD -~
ia [17] 1995 5 4 1500 253 2 49 0.756
|| 12 1993 5 4 1600 2483 2.491 0.645
|| 12 1993 5 4 1700 2507 2.4594 0.586
|| 12 1998 5 4 1800 2529 2.388 0.835
|| 12 1993 5 4 1900 2268 2.376 0382
| 12 1958 5 4 2000 21.49 234 0221
|| 12 1998 5 4 2100 2076 2327 0.122
|| 12 1993 5 4 2200 2056 2.339 0.08
| 12 1958 5 4 2300 2067 2287 015
|| 12 1993 5 4 2400 2071 2227 0.214
|| 12 1993 5 5 100 20.49 218 0.255
|| 12 1998 5 5 200 2035 2141 0.246
|| 12 1993 5 5 300 2035 2168 0.22
| 12 1998 5 5 400 2007 2245 o102
|| 12 1998 5 5 500 20.08 2171 0.178
|| 12 1993 5 5 GO0 201 224k 0.10&
| 12 1998 5 5 700 2011 231 0.042
|| 12 1993 5 5 ao0 2075 2.321 0.127
|| 12 1993 5 5 Q00 2065 2.295 0.141
| 12 1998 5 5 1000 2122 237 0.14
|| 12 1993 5 5 1100 21.19 2227 0.2859 N
Record: 14] 4 || 1 v |1 | of 1056 | | s

In the above screen, the MetHour table still contains data from a previous transfer exercise. Although primary
key setting in the final LVBD tables do not allow for data duplication, it is good policy to delete all records from the
auxiliary tables, in this case MetHour, prior to a processing a new data set. To this end, continue with step 3.

Step D3: Select all records by simultaneously keying CTRL and A, or clicking Select All Records in the Edit menu.

The complete record set is now highlighted.

Step D4: Delete all records by choosing Delete Records from the Edit menu, as shown on the next screen, or by
pressing the ‘Delete’ key.
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&, Microsoft Access

File WGI@ “iew |nsert Format Becord: Tool: Window Help

M

[Ear b [tz

e e e T P O = e - YA B

Cut Chrl
Copy Chil+C
Easie Bt
Easte SpemaEll.

Easte fnmend

Select Recard
Select All Recards  Chrl+a

Find... Chrl+F
Feplace. .. Ctrl+H
GoTo

WEEY I E (ks

B4 w]

|De|ete the current record

Step D5: Close MetHour.

(N R R I VT

The auxiliary MetHour table is now empty. No data duplication will occur 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 6.

Step Dé6: In the database window, select Get External Data from the File menu. Choose the sub command Import,
as presented below.
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&, Microsoft Access

IZ=H Edit Wiew Inzert Tools ‘wWindow Help
Mew Database... Clrl+M
Open Database... Chl+0

Get External D ata

[ [=] ]

Link Tables...

Cloze Chrl+af
Saye [Etr|+5
Save fe/Export...

bports | 2 Macros | iR Modulesl

Databasze Properties...

Open |

Fage Setup...
Frint Presiew
Frrint... Chl+P

Design |

MNew

Send...

1 C:4MyDbasze'Pre_Lvbd\LWBD_PreProcessing mdb
2 C:\BartsMyDbaze\T emphdatasplit. mdb

Exit

= [

|Create a table or an object from an external source

Y IR T B B

Step D7: In the subsequent window, navigate to the folder containing the Report output files and select the
concerned “merhrXX.txt” file. Use the appropriate Windows Explorer operations. If the recommended directory
structure is used, “methrXX.txt” is stored in folder C:\CAMPBELL\FILES\OUTPUT. Make sure the 'Files of type:" box
below-left is in Text Files. The resulting screen is depicted below.

Import

Lok i |_| Output j || o

g |z2|

hpdday5.kat
hupddan1 6. bt
Hydhir15 bt
hpdprf15. kst
metdayB.bat

metprf16. kst
rnetrn] E.kxt

Find filez that match these critena:

File name: I ;I Te;tnrpmperty:l j
FiIesu:nfl_l,lpe:ITe:-:t Filez [*.t:-:t;“.csv;*.tab;*.asc]j Lazt modified: Ian_l,l tirme j

Irmport

Cancel

Advanced...

Find Mo

Mew Search

Accezs, Change Option.

Mat all file types are inztalled by default. To add ather file types, ron the Setup program, click Add/Bemove, Da

g file(z] found.
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Step D8: Click Import.

The following Text Import Wizard pops up.

B Text Import Wizard Ed

The wizard haz decided that your data iz in a 'Delimited’ format. 1F it ign't, choose the format that
more correctly dezcribes vour data.

Chooge the format that best describes pour data:

& Delimited - Characters such as comma or tab separate each field |

" Fixed Width - Fields are aligned in columng with spaces between each field

Sample data from file: CACAMPBELLAFILESAOUTPUTAMETHRIE. TT.

1 12.1998,5 4,1500.25.3,2.46%, .756.,1.348, .8378 -
(2 12.1998,5 4,1600,24.83,2.491, 645, .946.1.073

(3 12.1998,5 4,1700,25.07.2.494, 686, 938, 873

4 12.1998,5 4,1800,25.29,2.388, .835, 815, .207

(6 12.1998,5 4,1900,22.69,2.3%7¢6, . 382, 036, .527

6 [12.19983.5 4,2000,21.49,2 341, 221.0, .523

(7 12.1998,5 4,2100,20.76,2. 327, .122,0, .481

g 12,1993, 5 4. 2200,20.56,2.339, .08.0,.22 ;I
il L
.ﬁ.dganced...l Cancel < Hach I Mewxt = I Einigh |

The Report output files are comma-separated and thus fall into the category ‘delimited’. This has been done on
purpose since importing this format into MS Access has proved to be straight forward and flawless. Continue with

step 9.

Step D9: Select ‘Delimited” and click ‘Next'.

The below screen appears, it shows how the imported text will be divided into various columns according to the
applied delimiter.
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B Text Import ‘Wizard

YWhat delimiter separates your fields? Select the appropriate delimiter and see how pour test is
affected in the preview below.

mma " Space 8 I:Ither:l_

Chooze the Dielimiter that separates your fields:
’7‘7 Tab i~ Semicolon

™ First Bow Contains Field Mames Text Qualifier: I{nu:une} "I
12 1998 |5 4 [A500 [25.3 |2.489 [ 756 [1.348 |. 878 -
12 1998 |5 4 (1600 [24.83 |2.491 [ 645 .94 |1.073

12 [1998 |5 4 L1700 [25.07 |2.494 [ 686 [.938 |.873

12 1998 |5 4 (1800 [25.29 |2.388 [.835 [.815 |.907

12 |[1998 |5 4 (1900 [22 .69 |2.376 [ 382 [ 036 |.G27

12 1998 |5 4 [2000 [21.49 |2 341 [ 221 [0 523

12 [1998 |5 4 [2100 [20.76 |2.327 [ 122 [0 481

12 1998 |5 4 [2200 [20.58 |2.339 (.08 [0 22 ;I
A I~

.-’-'«dganced...l Cancel < Back I Meut » I Finizh |

Step D10: Select ‘comma’ and click ‘Next'.

The subsequent window is used to define the output location for the imported data. In this particular case, the new
information is appended to the pre-defined auxiliary table MetHour.

B3 Text Import Wizard E

Where you would like to store your data? You can stare it in a new table or in an existing table.

| would like to store my data...
™ In aMew Table
% In an Existing T able: ;l

Additional Daily Hedro AhwL .
Additional Hedrograph ahwL
Additional Hyetograph A4S
HydraDay
HydroHour
12 1996 [5 4 [1500!D Converter | . 348 [.&78 N
12 1998 |5 4
12 1998 |5 4
12 1993 |5 4
12 1993 |5 4
12 1998 |5 4
12 (1998 |5 4
12 1938 [5 4 |

LI
.ﬁ.dganced...l Cancel < Back I Hest » I Finigh |

Step D11: Check “In an Existing Table:” and navigate in the related list box to the MetHour table. Click ‘Next'.

This constitutes the final step in importing the ‘methrXX.txt" ASCII file in the appropriate pre-defined MS Access
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table.

If no importing errors are encountered, the Text Import Wizard finishes the process by presenting the following

message.

Text Import Wizard ]

Finizhed importing file 'C:ACampbell\Filez\Outputsmethr] B kst to table
‘tetHour'.

Step D12: Click OK.

The text file is now imported in its desired location. View the results by opening the MetHour table in the database

window. The result is presented below.

g MetHour : Table |_ (O] x|
Datalogger-1D Year MM-DD Time Avg-T Avg VP Avg VPD -~
| 12 19935 21 2200 2395 238 0.555
|| 12 19935 21 2300 23.71 2347 0.585
|| 12 19935 21 2400 277 2335 0.435
| 12 1993 5 22 100 2282 2342 0.435
| 12 1993 5 22 200 2265 2356 0377
|| 12 1993 5 22 300 22.56 2.365 0.369
|| 12 1993 5 22 400 2282 2383 0.3596
|| 12 1993 5 22 s00 2329 2445 0413 .
| 12 1993 5 22 RO0 2378 2605 0.435
|| 12 1993 5 22 7o 2421 2516 0.504
|| 12 1993 5 22 g0a 2467 2367 0.738
|| 12 1993 5 22 a00 2402 2hB15 0372
| 12 1993 5 22 1000 2662 2,451 0.804
| 12 1993 5 22 1100 2736 2322 1.318
|| 12 1993 5 22 1200 2782 2326 1.414
|| 12 1993 5 22 1300 28.45 2347 1.636
| 12 1993 5 22 1400 2872 2213 1.728
| 12 1993 5 22 1500 2927 2212 1.845
|| 12 1993 5 22 1600 28.91 2167 1.817
|| 12 1993 5 22 1700 2832 2298 1.625
| 12 1993 5 22 1800 27.45 2262 1.359 o
Fecard: 14| ¢ |[ T |ri]e#] of 1056 1] ny

This step concludes the transfer of the contents of the Report Output file ‘methrXX.txt" into the appropriate location

for final processing in MS Access.

As already stated at the beginning of this paragraph, the import procedures for ‘'metdayXX.txt", ‘metrnXX.txt’,
‘hyddayXX.txt" and ‘hydhrXX.txt" are analog to the process presented above.

To ingress the above ASCII files into ‘LVBD_FinalProcessing.mdb’, the user is requested to change file and table

names where and when necessary.
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For ease of reference, all steps discussed in this paragraph are again presented, in proper sequence, in Annex 4.
This time however without accompanying comments and illustrations.

After being imported into an auxiliary table in MS Access, the new data sets are subject to the following final
processing:

e two separate text fields containing day and month, and year respectively, have to be converted into a single
date field;

e short datalogger ID (due to the logger's memory configuration limited to a number below 255) has to be
transferred into an official numerical station identifier, for example in case of Hydromet-1Ds consisting of 8
digits;

e automatic quality control: checking if the data values are within an expected range;

e adding of ‘source’ value: indicating the origin of the data set;

e re-arranging column structure to LVBD format.

For each data type, all these actions are automatically performed in one go with a pre-defined append query. When

the Queries tab is activated in the database view, 5 pre-created queries appear, as shown in the window below.

g LYBD_ PreProcessing : Database [_ (O]

Tables Queries | Forms | B Reports | & Macros | -4 Mu:u:lulesl

gk B Daily Clim &S Open
qn B Daily Hydro &4w/LRS
L X EHourly Clinn A5
gp ! Hydiograph AW/LRS Mew
dp ! Hyetograph &4/5

Design

i

Table 5Spresents the input and output tables for each of the above queries. AWS stands for Automatic Weather
Station while AWLRS is the acronym for Automatic Water Level Recording Station.

For reference purposes, the general query design is presented in Annex 5. The function and design of the
ID-Converter table, included in the various queries, is discussed in Annex 6.

Table 5: Designated Input and Output table for each pre-defined append query.

Input Table Query Output Table

MetHour Hourly Clim AWS Additional Hourly Clim AWS
MetDay Daily Clim AWS Additional Daily Clim AWS
MetRain Hyetograph AWS Additional Hyetograph AWS
HydroHour Hydrograph AWLRS Additional Hydrograph AWLRS
HydroDay Daily Hydro AWLRS Additional Daily Hydro AWLRS
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Continue the data processing exercise by performing step 13.

Step D13: Finalize data processing by activating the appropriate query. For example, highlight the "Hourly Clim
AWS’ append query to process the newly imported data set in the MetHour table. Click Open. The results will be
stored in table ‘Additional Hourly Clim AWS'.

The following message box pops up.

Microsoft Access Eq

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

die pou sure pou want bo run this achion guemn?

Click Help for information on turning off confirmation meszages for
document deletions.

Ho Help

Step D14: Click Yes.

A message box similar to the one below follows.

Microzoft Access EZ |

You are ahout to append 1056 row[z]. Once pou click
Yes, you can't use the Undo command to reverse the
changes.

Are you zure pou want ko append the zelected rows?

] w0 |

Step D15: Click Yes.

This steps finalizes the data processing. The destination table is by its primary key settings protected against
duplicate records. If a certain record would be added for the second time, the following message box shows up.
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.
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Microzoft Access EZ

Microzoft Accessz can't append all the records in the
append query.

Microsoft Access zet O field(z] to Mull due to tppe converzion failure,
and it didn't add 1056 record(=] to the table due to key wiolations, O
record[z] due to lock wiolations, and 0 recards due to wvalidation rule
wiolations.

Do pou want to run the action quen anyay?

Click ez to ignore the errorz] and min the guen.

Click Help for an explanation of the causes of the vialations.

In order to visualize the final results, open the ‘Additional Hourly Clim AWS’ table in database view.
Step D16: Highlight ‘Additional Hourly Clim AWS' table and click Open.

This is presented below.

g LVBED_FreProcessing : Databaze M= E
T ables | Cueries | Forms | B Feports | 2 Macros I 4% Modules |
Addition Daily Clirn 2445 kA etF ain Open |
==k 2 ddition Hourly Climn 8w/ Design |
Additional Daly Hedro Ahw/LRS
Additional Hydrograph &W/LRS tew
Additional Hyetograph AW'S
Hydrol ay
HydraHaur
ID Corrveerter
kA etDr ay
betH o

The screen presents the fully processed data set in LVBD format. Note the combined Station-I1D, Date, Time and
Source fields uniquely identifying each record.
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B Addition Hourly Clim AWS : Table

Station-1D Date Time Source Avy-T Avg-RH Avyg VPD -

id 5305000 04-May-33 1500 104 253 75.56 076 &
|| 9999000 04-ray-98 1600 104 248 73.43 0.64
| 299395000 04-tay-298 1700 104 251 78.43 0.69
|| 9999000 04-May-98 1800 104 253 74.09 0.83
|| 99399000 04-tay-298 1900 104 27 8515 0.38
|| 9999000 04-tay-98 2000 104 21456 .37 0.2
|| 993959000 04-tay-38 2100 104 208 95.02 0.12
|| 9999000 04-May-98 2200 104 206 95.69 0.08
|| 9999000 04-ray-98 2300 104 207 93.84 0.15
|| 9335000 04-May-98 2400 104 207 91.23 0.1
|| 9999000 05-ray-98 100 104 205 83.25 0.26
| 299395000 05-May-298 200 104 20.4 59.69 0.25
|| 9999000 05-May-98 300 104 204 9079 022
|| 99399000 0&-tay-298 400 104 201 95.65 0.10
|| 9999000 05-tMay-98 500 104 201 92.42 018
|| 993959000 05-ray-38 EO0 104 201 95.49 0.11
|| 9935000 05-May-98 700 104 201 93.22 0.04
|| 9999000 05-ray-98 300 104 208 94.81 0.13
|| 9335000 05-May-98 900 104 207 94.22 0.14
|| 9999000 05-ray-98 1000 104 22 94.05 0.15

| 299395000 05-May-298 1100 104 212 g3.51 0.29 -

Becord: 14| <[ 1 v |ei]e#] of 1058 4] | P

Data processing has been finalized in the previous paragraph. What remains is adding the new records to the Lake
Victoria Basin Database. Because the new, fully processed data set is already in LVBD format, this operation is easily
accomplished by copying the new records to the clipboard, opening the destination file and table in the LVBD, and
adding the new information using the ‘paste-append’ option.

This process is described in the following steps. It builds on the output of step D16 in the preceding paragraph.
Continue with step 17 in the open ‘Additional Hourly Clim AWS’ table.

Step D17: Select all records by simultaneously keying CTRL and A, or clicking Select All Records in the Edit
menu.

The complete record set is now highlighted. Proceed with copying the entire data set to the clipboard, as follows.
Step D18: Choose Copy from the Edit menu.

This action is pictured in the below screen.
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R, Microsoft Access [_ 2]

Fil= WSIM “iew Insert Format Becord: Tool: Window Help
ﬁl Cani Uhda [tz |E = 2' %llill %llvlﬂl ,*l,xl |@.|£|

Ctil+
iy Cirl+C
Paste [ S - Table

Pasie Bpesidl. | Source | AvgT | __AvgRH | AvgVPD

Faste Anmend 104 0.76

Delete :] IEId
Delete Becord 1 I:Ia'l
el ete Eallimrn ] | 104

-l ] i 104
Select Record . . 104
Select All Records  Crl+d, 1 I:Ix'l

Find... Chrl+F i 104
Replace. .. Ctrl+H ] 104
GoTo ! ] 104
104

[y}

[LE/DDE Liffs. . : T
Opn 104
0 ] 104

104

104
104
104
104
104

|C0p_l,l selected item to the Clipboard l_ MU

In order to improve computing speed, storing data on the clipboard is normally limited to copying a reference
to an open source object to this location. However, if this ‘origin’ table has to be closed, the actual data has to be
transferred to the clipboard, which can be a rather lengthy process and may occupy a substantial amount of memory.
Since MS Access does not allow two databases to be open at the same time, opening a LVBD destination file and
table must be preceded with closing the auxiliary 'LVBD_PreProcessing”. This is the source in the ongoing append
exercise, and its closure will provoke actual copying of all supplement records to the clipboard. Continue with step
19.

Step D19: Close the ‘Additional Hourly Clim AWS’ table.
Step D20: Close the 'LVBD_FinalProcessing’ database.

On closing the ‘LVBD_FinalProcessing.mdb’ file, the below message box pops up.

Microsoft Access E

& You copied a large amount of data onto the Clipboard.

YWwhen you copy data onta the Clipboard, anly the reference b the
object iz copied. [f you cloze the zource document, howewver,
ticrozoft Aoceszs must pazte all the data from itz zource. Thiz can
take time, depending on the amount af data.

Do you want to zave thiz data on the Clipboard?

Mo |
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Step D21: Click Yes.

Depending on the type and origin of the copied data, a destination LVBD data table should be opened. Table 6

presents the various data sources and their related ‘target’ files and tables in the LVBD.

Source Table in auxiliary database
‘LVBD_FinalProcessing’
Additional Daily Clim AWS

Additional Hourly Clim AWS
Additional Hyetograph AWS
Additional Daily Hydro AWLRS
Additional Hydrograph AWLRS

Destination LVBD file

Depending on the country of origin of the AWS
data, this is one of the files listed hereunder:

- ‘Daily Clim Kenya.mdb’

- ‘Daily Clim Tanzania.mdb’
- ‘Daily Clim Uganda.mdb’
ditto

ditto

‘Daily Runoff.mbd’

ditto

Destination LVBD table

AWS Daily Clim

AWS Hourly Clim

AWS Hyetograph

AWLRS Daily Water Levels
AWLRS Hydrographs

Step D22: Open the destination LVBD database file. In this example we have arbitrarily selected ‘Daily Clim Uganda.
mdb’. The following database window shows up, presenting the included tables.

g Daily Clim Uganda : Database

I =] 3

Tables | Cueries | Forms | B Reports | 2 Macros | - Modulesl

&S Hyetograph

Climatological Station File

Dews Point Temperature Jganda
Oy Bulb Temperature Uganda
Evaporation Uganda

kM aximum Temperature Uganda

bimimum Temperature Uganda
A adiation |1ganda

Rainfall 1ganda

Relative Hurnidity Uganda
Source

Sunszhine Uganda

Wind Run Uganda

Open

Design

i

Mew

Step D23: Open the destination LVBD data table. In the current example this is table 'AWS Hourly Clim”.

Step D24: Append the contents of the clipboard into this table by selecting the Paste Append option from the Edit

menu. As shown in the screen below.
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@, Microsoft Access

Filz Q=@ iew |nsert Format Becords Tool Window Help

% et Uhda CirlsZ |E|'§|i| %l|§l| @||v|ﬁ| >*|n(| |‘f€| -|ﬁ|
Cut Clrl+

Copy Chrl+C
T 1 AWS Hourly Clim : Table

Station-ID Date Source

elete Becard
Delete Column

Select Record
Select All Records  Crl+d

Firnd... Clrl+F
Fieplace. .. Ctrl+H
GoTao 3

WE/DIE Lirks:.
et

Fi adiation

Recard: |4|4|| 1 >|>||>*| of 1 <| | _’l
|&ppend contents of Cliphoard [ MLk

he following message box pops up.

Microzoft Access o

& You are about to paste 1056 record(s].

Are pou sure you want to pazte these records?

Step D25: Click Yes.

This step finalizes the append exercise and concludes the data route from sensor to LVBD. The final results are
shown in the window below.

The various LVBD tables are protected against duplicate records by their primary key setting. Appending double

records is therefore not permitted. However, a possible doubled record will automatically be disregarded and does
not corrupt or halt the append process.
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Obviously, the append exercise for the other source and destination objects in table 6 is equivalent to the process
discussed in this paragraph. In the listed steps, simply substitute the names of the source table, as well as the target

LVBD file and table, with the appropriate ones and follow the above provided guide lines.

Station-1D Date Time Source AT Awg-RH Aug WVPD -
- 8333000 04-May-98 1600 104 248 79.43 0.64
- S893000 04-May-98 1700 104 251 78.43 0.69
- 8993000 04-May-98 1800 104 253 74.09 0.83
- 5933000 04-May-95 1900 104 27 8615 0.33
- S893000 04-May-98 2000 104 21.58 91.37 0.22
- 8393000 04-May-98 2100 104 208 95.02 012
- 8993000 04-May-95 2200 104 206 95 69 0.03
- S893000 04-May-98 2300 104 0.7 93.84 0.15
- 8333000 04-May-98 2400 104 20.7 91.23 0.21
L S893000 05-May-98 100 104 20.58 g9.25 0.26
- 8993000 03-May-98 200 104 20.4 89.69 0.25
- 5933000 05-May-95 300 104 20.4 a0.79 0.22
- S893000 05-May-98 400 104 201 95 65 0.10
- 8393000 03-May-98 500 104 201 92.42 0.18
- 8993000 05-May-95 G000 104 201 95 49 0.1
- S893000 05-May-98 700 104 201 9522 0.04
- 8333000 05-May-98 800 104 20.8 94.81 0.13
- S893000 05-May-98 800 104 207 94 22 0.14
- 8393000 03-May-98 1000 104 2.2 94.05 0.15
- 5933000 05-May-95 1100 104 21.2 8351 0.29

- S893000 05-May-98 1200 104 M7 88,08 0.31 o

Record: 14 « || 10 > | va|v#] of 1056 4| o
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Annex 1: Consecutive Steps in Connecting Storage Module SM4M/SM192 to PC.

Annex 1: Consecutive Steps in Connecting Storage Module SM192 to PC.

Step Action

A1 Connect the SM192 Storage Module to the SC532 Interface using the blue SC12 cable.

A2 Make sure the SC532 Interface is powered.

A3 On PC, double click the PC208W Datalogger Support Software Icon.

Ab Click the StgModule tab.

A5 Click the SM192/SM716 tab at the top-mid of the SMS window.

Ab Click the tab labeled ‘Setup’ to select the appropriate communication settings.

A7 Select the COM Port settings corresponding to the serial port used by the “9 to 25" computer cable connecting
the SC532 Interface (see paragraph 3.1). In most cases this will be either COM1 or COM2.

A8 Set Baud Rate at 19200. This is a measure of the communication speed between PC and Storage Module. In case
frequent communication problems are experienced, lower the Baud Rate and see if this solves the problem.

A9 Click the “Connect” button to connect SM192 to PC.

The above steps are discussed in detail in paragraph 5.2.2 of this manual.

Annex 2: Consecutive Steps in Retrieving Raw Data Files from SM192 Storage Module

to PC

Annex 2: Consecutive Steps in Retrieving Raw Data Files from SM192 Storage Module to PC

Step Action

B1 Connect SM192 to PC and establish communication. See instructions in paragraph 5.2.2 or Annex 1.

B2 Click the “Data” tab at the bottom-left.

B3 Mark the “Comma separated” option in the File Format select box. Import of comma separated ASCI! files into
MS Access has proven to be flawless and trouble free.

B4 Mark the “Auto Increment Name” option in the Auto Name Control select box. Each retrieved data file will get a

name according to the format “DATAXXX.DAT" in which XXX is a number which automatically increments when a
new file is down loaded.

B5 Click the file name in the File Naming Options location. A box similar to Windows Explorer appears which allows
the user to navigate to the location where he or she wants to store the retrieved data files.

B6 Click the “Get New” button. This option collects all “new” data files from the SM192, i.e. all files not yet retrieved
in a previous down load operation. Each single SM192 data file is stored in an individual DAT file on the hard
drive.

The above steps are discussed in detail in paragraph 5.2.3 of this manual.
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Annex 3: Consecutive Steps in Processing Raw Data Files in Report.

Annex 3:Consecutive Steps in Processing Raw Data Files in Report.

Step
C1
C2
C3

C4

C5
Cé

C7

Action

Activate Report by clicking the Report tab on the PC208W toolbar.

Choose Open from the File menu to activate a pre-defined parameter file.

Navigate to the location on hard drive which contains the parameter files. This is “C:\CAMPBELL\FILES\PARA-
METR” if the Recommended Directory Structure is used. Highlight the concerned parameter file and click OK.
Activate the Input File(s]) sub-window and select the Input Data File. To this end click “Browse” in the Input Data
File box and navigate to the location on hard disk which contains the data files. Highlight the appropriate file
and click OK.

Switch to the Output File sub-window by clicking its tab at the top-mid of the current Split screen.

Select location for, and give a name to, the resulting Output file. To this end click “Browse” in the Output Data
box. Navigate to the desired folder on the hard drive and type in an output file name according to the convention
discussed in paragraph 5.3.2.2. Click OK.

Finalize the routine by selecting Go from the Run menu.

The above steps are discussed in detail in the paragraphs 5.3.2 and 5.3.3 of this manual.
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Annex 4: Consecutive Steps in Final Processing of Report Output Files in MS Access

and Appending Fully Processed New Data Sets to LVBD.

Annex 4: Consecutive Steps in Final Processing of Report Output Files in MS Access and Appending Fully Processed New

Data Sets to LVBD.

Step Action

D1 Open the MS Access file “LVBD_FinalProcessing.mdb” in folder C:\\MyDbase\Pre_LVBD.

D2 Highlight the appropriate auxiliary table and click “Open”. See Table 4 in paragraph 6.2 for an overview of the
auxiliary tables (Class 1).

D3 Select all records by simultaneously keying CTRL and A, or clicking Select All Records in the Edit menu.

D4 Delete all records by choosing Delete Records from the Edit menu, or by pressing the ‘Delete’ key.

D5 Close auxiliary table.

D6 In the database window, select Get External Data from the File menu. Choose the sub command Import.

D7 In the subsequent window, navigate to the folder containing the Report output files and select the concerned

one. Use the appropriate Windows Explorer commands. If the recommended directory structure is used, these
files are stored in folder C:\CAMPBELL\FILES\OUTPUT. Make sure the ‘Files of type:" box below-left is in Text

Files.

D8 Click Import.

D9 Select ‘Delimited” and click ‘Next'.

D10 Select ‘comma’ and click ‘Next'.

D11 Check “In an Existing Table:” and navigate in the related list box to the appropriate auxiliary table. Click ‘Next'.

D12 Click OK.

D13 Finalize data processing by activating the appropriate pre-defined append query. See Table 5 in paragraph 6.4 for
the required combination of query, input and output file.

D14 Click Yes.

D15 Click Yes.

D16 Highlight the concerned ‘Additional Data’ table and click Open.

D17 Select all records by simultaneously keying CTRL and A, or clicking Select All Records in the Edit menu.

D18 Choose Copy from the Edit menu.

D19 Close the concerned ‘Additional Data’ table.

D20 Close the 'LVBD_FinalProcessing’ database.

D21 Click Yes.

D22 Open the destination LVBD database file. See Table 6 in paragraph 6.5 for an overview of the various LVBD
destination objects.

D23 Open the destination LVBD data table. See Table 6 in paragraph 6.5 for an overview of the various LVBD destination
objects.

D24 Append the contents of the clipboard into this table by selecting the Paste Append option from the Edit menu.

D25 Click Yes. This step finalized the final processing and append operation.

The above steps are discussed in detail in the paragraphs 6.3, 6.4 and 6.5 of this manual.
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The function of the pre-defined append queries is to perform the final processing steps in MS Access. This
includes:

e two separate text fields containing day and month, and year respectively, are converted into a single date
field;

e short datalogger ID (due to the logger's memory configuration limited to a number below 255] is transferred
into an official numerical station identifier, in case of Hydromet-IDs consisting of 8 digits;

e automatic quality control: checking if the data values are within an expected range;

e adding of ‘'source’ value: indicating the origin of the data set;

e re-arranging column structure to LVBD format.

The window below presents the design of the “Daily Hydro AWLRS" append query, which uses “HydroDay” as
source table and “Additional Daily Hydro AWLRS” as target.

gzt Daily Hydro AWLRS : Append Query [ _ O] x|
Datalogger-D
Tear
kibd-D D Station Mame
Awvg-H Location
b an-H Latitude LI
tin-H —_—
Std-H
K _>I_I
Field: [ Station-D Date: Datealug[Md-DD] & " " & CShllvear]  |Source: 104 |AwgH h=s-H rin-H StdH =
Table: [ID Coreverter Hudral ay Hydrall ay HedroDla | HydoDay —
Sort:
Append To: | Station-ID D ate Source Awvg-H b aw-H tin-H Std-H
Criteria;

ar

-
4| | 3

The query employs two tables: ID-Converter and an auxiliary MS Access table, in this case HydroDay. The tables
are linked through the Datalogger-ID field.

Field 1 is used to transfer the (short) datalogger ID into a permanent unique station identifier.

Field 2 serves to convert the two fields “Year” and "MM-DD"” into a single date.

Field 3 has the function to add a source value to the final data table. The number 104 has been allocated for data
stemming from the Lake Victoria Monitoring Network.

Field 4 to 7 contain the actual data values.

Automatic quality control is accomplished by specifying validation rules in the target tables.

The design of the other append queries is analog. Input (auxiliary) and Output table should be changed according
to the combinations presented in Table 5 in paragraph 6.2.

The first three fields are identical for all queries, while the remaining fields depend on the data contents of the
auxiliary table.

An overview of the various auxiliary tables (Class 1) is given in Table 4 in paragraph 6.2.
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The ID Converter table serves to transfer the datalogger IDs to official station identifiers. Due to memory alloca-
tion, the datalogger ID is a short integer between 1 and 254, which does not allow for proper station numbering in a
comprehensive hydrometeorological network.

The following screen presents the design of the ID Converter table.

E ID Converter : Table H=] E3

Figld Mame [ ata Tupe D ezcription
| Datalogger- D MHurnber Avgilian datalogger 10 aszigned by hudrometric authority
| | StationdD Hurmber Official Station D azsigned by Meteorological Department
|| Station Name Text Station or river name
| |Location Text Description of micro location
| [Latitude Murnber Latitude in decimal degrees
|| Longitude Hurnber Logitude in decimal dearees
| [Remarks Tent Remarks

Field Properties

General I Lookup |

Field Size Integer

Farmat

Decimal Places Auto

Input Maszk : . .

E:ptiu:un A field name can be up to B4 characters long, including spaces.

Defaul Value Prezz F1 far help on field names.

Yalidation Rule »0And <254

Yalidstion Test ¥ an integer bebween 1 and 254
Required Ve
|ndexed Wes [Duplicates OF)

The first field contains the datalogger ID, while the second stores the corresponding station ID: the official station
identifier assigned by the hydrometeorological service. The remaining fields are used for adding station specific
information. Their purpose is mainly to avoid confusion while adding records to the ID Converter table.

In data view, this table is shown below. The Uganda situation is presented while a fourth record has been added
for the purpose of writing this manual.

Datalogger-ID| Station D | Name | Location | Latitude | Longitude | Remarks
4 8033201 Lolui AWS Police Statian / Lalui Islam 0129 33.669 Established 10/07/1593
L 2 8032901 Bukasa AWS  Mission / Bukasa Island /| .41 32.526 Established 18/07/1593
L 3 8934901 Sio AWLRS | At Majanii 0.401 34.029 Established August 1998
| 12 9999000 Exarmple Dumrmy 0.000 34.000 Faor Instruction Purposes
R a

Add and modify records according to existing network.

Data Retrieval, Processing and Final Storage in the Lake Victoria Basin Database



