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1. INTRODUCTION

1.1 Background

The development of the Rivers Database was initiated as a small component of the Ecologica
Reference Condition project which began in August 1997 within the national River Health Programme
(RHP). Initialy, the purpose of the Rivers Database was to store data collected for the derivation of
ecological reference conditions for Mpumalanga. However, during the course of this project, the need
for a system which would ensure the efficient storage and management of all ecological information
collected as part of the RHP became evident. Consequently, the Rivers Database project was
expanded to include all aspects of general importance to the RHP thereby providing a standard

biomonitoring data protocol for the collation and management of data on a national scale.

1.2  Current data

Besides its basic framework for the inclusion of biomonitoring data, the Rivers Database currently
houses a considerable amount of data. In particular, data collected as part of the pilot study from the
Mpumalanga region for the fina design phase of the RHP (Roux 1999), together with historic data for
primary catchments B and X are included in the database [Institute for Water Quality Studies (IWQS),
Department of Water Affairs & Forestry (DWAF)]. Using existing spatia information captured in
Geographic Information Systems (GIS), basic information regarding rivers and their subregions was
extracted for the design of the tree view. Also, basic site information such as longitude/latitude,
geological- and vegetation-type has been extracted from GIS covers. Most of the biological data that
are available relate to invertebrate taxa (using SASS), water chemistry and habitat characteristics
collected for water quality assessments undertaken by IWQS since 1993.

1.3 Maintenance and futurelinksto the Water Management System (WM YS)

It is envisaged that a central body such as DWAF would maintain the national “Rivers Database”, with
each province or authority having their own regional “Rivers Database”. Although mechanisms of
updating the “Rivers Database” at provincial and national levels are being explored, the exact process
of data transferral has not yet been finalised. However, it islikely that the “Rivers Database” will link
up with the Water Management System (WMS) which is being developed by DWAF and will
ultimately house al water resource related data. Discussions are currently underway with the database
architects of the WMS to determine the most efficient means of transferring data between the “Rivers
Database” and the WMS.

1.4  User control and data security
It will be the responsibility of each regional authority or "champion” to facilitate and regulate the
capture of data at regiona level. All authorities applying the RHP (or components thereof) and who
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wish their data to contribute to the national database will need to work through their regional
"champion". For security purposes all users will need to register and will be alocated a user name and
password. All users will be able to view the data, but only the "owner" of a particular data-set will be
able to edit data that has been added under their user name. A site transaction form tracks changes
made to site level components of the database and enables a detailed record to be kept of such

changes.

15 Layout of the manual
This manual has been written as a guide to users of the Rivers Database application. It isdivided into
the following sections:

Genera structure of the database, viewing and editing data, and adding new data

Querying the database

Technical Information

Terms used in this manual are described in the glossary appended (Appendix 1). Additional details are
available in the manual written for the ecological reference condition project (Dallas 2000) and on
which the Rivers Database is based.

1.6 Current status of the Rivers Database

This manual accompanies the Rivers Database currently distributed on CD. Most components of the
database are finalised with the exception of the riparian vegetation and fish indices. Both of these
indices require testing and further refinement. It is likely that additional components such as
hydrological and geomorphological indices may be incorporated in subsequent phases of the Rivers
Database. Further development on the reference condition aspect of the database is aso planned for

future phases.

2. STRUCTURE OF THE DATABASE AND VIEWING DATA

The Rivers Database is divided into two broad components as follows:
Editing and viewing the data - this facilitates the entry and viewing of data via a hierarchical
Tree View.
Querying the data - this allows for the extraction of data already entered in the database.
A schematic diagram of the database structure and the various components is given in Figure 2.1. The
different forms from each section are displayed in Appendix 2. Note: Neither the riparian vegetation
or fish components are populated with rea data and forms displayed are therefore merely fictitious

examples.
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Figure 2.1 Schematic diagram showing the various componentsincluded in the Rivers Database
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21  Viewinginformationin TreeView
The purpose of the Tree View is to allow one to efficiently navigate to rivers, their tributaries and
subregions or segments either to view sites on rivers already entered into the database or to add new

sites or new site visits to existing sites (see section 2.2.3).

The Tree View is divided into two sections as follows:
all existing “parent” rivers and their tributaries are viewed in the left hand block.

subregions and site codes are viewed in the right hand block.

211 Filteringthe TreeView

A searching function has been added to the Tree View to enable the user to navigate and locate sites
within a specific region (political, bioregion, ecoregion), catchment (secondary or quaternary),
subregion, hydrological type, rainfall region, or by river, site code, map reference or DWAF gauging

station code.

Once a selection has been made using the drop-down lists in the fields "Filter trees for" and "=", dl
parent rivers and associated tributaries in which the selected criteria are met and returned. Matching
sites are returned and may be viewed in the drop-down list "Matching sites’. The navigational
sequence to the selected site is displayed and includes. the name(s) of al rivers above it in the

hierarchy together with the subregion in which the site occurs.

To clear the selection criteria, click the "Clear" button and refresh screen to view all rivers.

212 Navigating to sites

1) Click the cross to the left of the river name of a given “parent” river to expand the tributaries of
that river. (To reverse the operation and contract the tributaries click on the minus sign next to
the appropriate river).

2) Select the desired sort order of rivers and their tributaries by selecting either the *“aphabetical”
order or “sequentia” order which sorts the rivers and their tributaries either alphabetically or in
the order of occurrence from "source to sed' along a parent river respectively.

3) Continue clicking the cross to the left of each river in the hierarchy until the desired river has
been found.

4) Highlight the desired river by clicking on the river name.

5) Select the desired “navigational” sequence by selecting either “subregions’ or “segments’ at the
bottom left hand side of the tree view. All subregions (or segments, depending on the desired
sequence selected) of the highlighted river will automatically appear in the block on the right of

the Tree View in order of their occurrence from source to its confluence with the parent river.
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6)
7)
8)
9)
10)

11)

12)

Click the cross to the left of the subregion (or segment) to view the site codes (see section 2.2. for
an explanation of the site codes) of al existing sitesin that subregion (or segment).

Double click the site code or click “go” to view detailed site information. This action opens
“Section A”, “ Section B” and “Section C” which houses all site and site visit information.

Click "Refresh” to return the screen to the original form of the Tree View.

Click "Rebuild Tree" to incorporate changes made to the Tree View.

Click "River/Subregion” to add, edit or delete rivers or subregions (see Section 2.1.3)

"Picklist Options" is an administrative function whereby drop-down lists etc. are edited. Access
to thisis strictly controlled.

Click "Exit" to close the database.

2.1.3 Adding anew river, subregion or segment

With the exception of the Mpumalanga region, users will need to enter information at the river,

subregion and segment (if appropriate) level before entering information for specific sites. The

process of adding a new river and subregions or segments to the Tree View is explained in this

section.

Toadd anewriver:

1)
2)

3)
4)

5)

Click "River/Subregion”

Type in the name of the new river to be added. If itisatributary of ariver which already exists
in the database then select the relevant river from a drop-down list which appears when the down
arrow to theright is selected. If the new river isa parent river then the “is a tributary of” box is
left blank but the “parent river” box isticked by clicking in the relevant box.

Select the secondary catchment code into which that river falls from the existing dropdown list.
Type in the order of occurrence of ariver if it is atributary of another river in the “Sort Order”
box. E.g. if the Klip River is the 23" tributary of the Blyde River by counting tributaries from the
source of the Blyde River to its confluence with the Olifants River, then type 23 in this box. If
the sort order is unknown, then the rivers and their tributaries are automatically sorted
alphabetically in the tree view.

Click the “Add Record” button.

To add a new subregion:

1)

2)

Choose the river to which a new subregion will be added from the drop-down list at the top of the
form.

Once the details of that river appear on the form select the “subregions’ tab.
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3) Select a subregion from the drop-down list and enter its sequence from the source of the river.
The same subregion may be added more than once with a different number indicating the
sequence each time.

4) If the subregion is unknown, select the “unspecified” option from the drop-down list.

5) Click the “Add Record” button.

To add a new segment:
Repeat the steps outlined above for adding a new subregion to the tree view but select the “segment”
tab. Once al new details have been added, return to the Tree View by clicking the “Close Form”

button.

2.2  Siteand Site Visit information

Sections A, B and C of the Rivers Database form the main body of the database for the inclusion of
information which both characterises a site and provides information for the assessment of the
condition of a river a a particular site a a given time. The field datasheets for the collection of
biomonitoring data form the basis for the design of this component of the Rivers Database and a fulll
description of some of the information included in the database has been taken from the associated
field manual (Dallas 2000). Each section varies with regard to the nature of information entered and

the frequency of assessment as follows:

TYPE OF INFORMATION | FREQUENCY OF ASSESSMENT

SECTION A | Site specific information Entered during or after the first site visit

Entered during the first site visit and is

SECTION B | Sitevisit information checked and | on each Site visit

SECTION C | Sitevisit information Assessed during each site visit

The basic layout for all 3 sectionsis as follows:

The active bar with separate buttons for “Section A", “ Section B”, “Section C" and the Reference
Condition and Admin sections. Click these buttons to list the forms which are included within
each section.

A header with information about the current user, the organisation to which the user is affiliated
and the "owner" of the data. The site code selected in the Tree View is displayed, and the user is
able to switch to another site within the same river and subregion by selecting the appropriate site
from the drop-down list. To show al sites, regardless of river or subregion, click the "Show All
Sites’ button. In the case of Sections B and C, the date of the site visit is displayed. In Section C,
adrop-down list enables Section C to be divided into subcategories, namely genera, invertebrates,
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water chemistry, riparian vegetation and fish. Details of each section are given in sections 2.2. to
2.2.4 respectively.

221 Adding anew site

A new site can be added by clicking the "Add Site" button which appears in both the Tree View form

and the General Site Information form of Section A. To add a site on the Tree View form:

1) Navigateto the river and subregion into which a site needs to be added (see section 2.1.3).

2) Click the"Add Site" button. This opensthe genera site information form.

3) Typeinthe new site code.

4) Click the "Add Site" button on the form. This will update the site code in the header and
populate the drop-down list with the new site code. Note: If the "Add Site" button is clicked
again at this point, the site code box will be cleared and a new site may be added to the same
river and subregion.

5) The river name is confirmed by checking the drop-down list of river name, together with the
secondary catchment code, tributary of, subregion and tributary sequence. All additional site
information is added into the appropriate text or numeric fields directly or using the drop-down
lists.

6) To add a site to a different river or subregion, return to the Tree View form, navigate to the

appropriate river and subregion and repeat this process.

2.2.2 Viewingdatain Section A

Section A contains five forms which display general information about a site and a sixth form which
summarises any changes made to this information. The following procedure outlines the steps taken
when viewing data for a specified site code selected in the Tree View.

1) Click “Section A” to view al forms which apply to this section.

2) Doubleclick “Genera” to open the general site information.

3) Repeat step 2 to view each separate form in the section.

Details pertaining to each form are given below. The process by which anew site is added is described

in section 2.2.1.

(@) General Siteinformation

Genera site information spans two forms, and includes information which characterises the site. Each
field is described briefly below and the reader is referred to the glossary or Dallas (2000) if additional
clarification is required. In all cases data are either added directly as text or by selecting from the
appropriate drop-down list. Note: The red asterisks indicate those components which must be entered

as aminimum requirement.
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Ste Code: A standardised unique site code is alocated to each site. A duplicate site code will not be
accepted and will require the user to modify the site code by changing the location component of the
code when adding a new site. (The date on which the site code was entered automatically appears

below the site code once it has been entered for the first time).

River name: name of river assessed. This will appear automatically in the correct box based on the
navigation sequence followed in the tree view. By clicking the drop-down list to the right, the river
name, together with the secondary catchment code, tributary of, subregion and tributary sequence will
appear. This alows one to check whether the correct river has been entered in this box. Note: Thisis
particularly important in cases where river names are common and rivers of the same name may occur
in different catchments. Once the river name has been entered, the information described above

automatically appears on the right hand side of the form.

Subregion: This appears automatically since the user has to specify the subregion within which the site
fals. An"unspecified" option is given if the subregion is not known.

Segment: Based on the subdivision of rivers into homogenous stretches in terms of fish habitat as defined
by Kleynhans (1999).

Description: details of site location, e.g. farm name, road, bridge, village, etc.
Map Reference: either 1: 250 000 or 1: 50 000 .

Ste Length: length of river being assessed.

Political Region: one of seven regions.

BioRegion: one of 18 bioregions as identified in Brown et al. (1996).

Ecoregion: one of 18 asidentified in Kleynhans et al. (1998).

WQ Region: one of seven water quality regions as identified in Day et al. (1998).
Secondary Catchment Code: DWAF secondary drainage region.

Catchment Area: area (km?) of the secondary catchment.

Quaternary Catchment Code: DWAF Quaternary drainage region.

Comment: Any additional information which may be pertinent to the site which has not been included

in the forms.

Source Distance: distance from source of river estimated from 1: 50 000 map.

Contour Range; atitude range within which site falls estimated off 1:50 000 map (50 m intervals).
SreamOrder: order estimated of 1: 50 000 map using the Strahler method.

Sope/gradient: caculated as the vertical difference between contours (m) divided by horizonta distance
between contours, estimated from 1: 50 000 map.

Geological Type: based on Vegter's (1995) simplified lithostratigraphic units.
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Vegetation Type: based on Low and Rebelo's (1996) potential natural vegetation of South Africa,

L esotho and Swaziland.
Hydrological Type: based on the following types: perennial, seasonal or ephemeral.
Rainfall Region: season in which the mgjority of rain falls.

DWAF Gauging Station: the presence of a DWAF gauging station is indicated. If present, the greyed
boxes becomes active and the DWAF Code and estimated distance upstream or downstream of the site

is recorded.

Associated System: important systems associated with the site or river (e.g. wetlands or estuaries),

together with distance from the site, are shown.

(b) Geo-reference

Three different formats for longitude and latitude co-ordinates are available in the database. i.e.
conventional format (degree/minutes/seconds), GPS format (degrees and minutestseconds) and GIS
format (decimal degrees). Datamay be entered via any format by selecting the desired format after which
the other formats are calculated automatically. Records are stored by clicking the “ Save” button.

(c) Location Detail

This form provides a text box for entering a relatively detailed description of how to find the site and
whose land must be traversed to access the site. Provision is made to indicate whether or not a permit
is required, where to obtain the permit, whether or not a key is needed and where to obtain the key.
This is a descriptive form to facilitate future access to the site for monitors who may not have visited

the site previoudly.

(d) Physical Characteristics and Geomor phology
Five components, namely "Valley Form", "Lateral Mobility", "Channel Form", "Channel Pattern" and

"Channel Type" are included. Selection and descriptions of these geomorphological components are
taken from Rowntree and Wadeson (1998) and are summarised in the field manual for the collection
of biomonitoring data (Dallas 2000). One or more "Valley Form" features may be present, but only
one type is selected for "Lateral Mobility", "Channel Form", "Channel Pattern” and "Channel Type".
When the "Channel Type" selected isaluvial, the "Dominant Type"(s) of substratum are recorded.

(e) Site Transaction
The “site transaction” form is an inventory of al changes that are made to the information entered in
Section A. When a user changes information that was entered on a previous occasion in Section A, the

user is asked to confirm whether the change should be made. If the user confirms these changes then
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the database automatically updates the Site Transaction form with these changes. The following
information is recorded on this form: the field which has been changed, the information that was
initially recorded for that field, the new information added to that field, the date that the changes were
made, the user who is responsible for making the changes and the organisation to which the user is
affiliated. In this way, a complete record is kept of any changes that may be made to the site
information. Although the information included in Section A is site specific and therefore should not
change over time, it is important to allow changes to be made for e.g. if land ownership changes or

improved GPS technology allows more accurate geo-referencing of a site.

() Photographs

Photographs of the upstream, downstream or bankside views or specific features at the site are stored
on a website which is linked to the database. Each photograph has a unique “Photographic ID Code”
which consists of basic site code plus the letter “u” for upstream, “d” for downstream, "b" for bankside
or “s’ for a specific feature and then the site visit date. The date is specified using the convention
"ddmmyyyy" to indicate the day, month and year.

2.2.3 Adding site data to Section A

Most information is added directly into the text boxes or using the drop-down lists. Specifics are as
follows:

Adding general site information data: Populate each field from the drop-down lists or by typing in
the free text boxes.

Adding geo-reference data: Select the format of the co-ordinates to be entered (i.e. conventional,
GPS or GIS) and enter the values in the appropriate fields.

Adding location details: Add text directly to the appropriate fields. Certain free text boxes only
become active when the appropriate tick boxes are ticked, including the "Permit Required”, "Permit
Acquired" and "Key Needed" fields.

Adding physical characteristics and geomor phology data: Add "Valley Form Detail" using the
"Add Valley Form" drop-down list. Several valey forms may be added for each site. Use drop-down
liststo add other information. If "Alluvia with Dominant Types' is selected as the "Channel Type",
then "Dominant Types' becomes active and is populated using the drop-down listsin the "Add
Dominant Types'. Severa types may be added for each site.

Site transaction: Thisform is automatically updated and cannot be edited.

Adding photographs. The area or feature photographed is selected from a drop-down list and the
“spool number” and “photo number” are entered to a keep a record of user-specific photographs. A
unique “Photographic ID Code” is allocated to each photograph. This ID Code consists of the Site

Code combined with the first letter of area photographed combined with the date of the site visit (e.g.
X2SABI-HOXAN-U-28111999).

10
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2.24 Viewing Site Visit data in Section B

Section B consists of five forms which include fields that relate to catchment condition and channel

features. Components of this section are checked and reassessed if necessary and therefore the

information is site visit specific, i.e. the information is related to a specific sampling date. The

following procedure outlines the steps taken when viewing data for a specified site code and date.

1) Click “Section B” in the active bar to view all formswhich apply to this section.

2) Toview dte visit data, select a "Site Visit" from the drop-down list on the right hand side of the
form.

3) Click “Catchment and Land Use” in the active bar to view details for the first form in this
section.

4) Repeat step 3 to view details for each separate form within Section B. The details of each form in

Section B are summarised below.

(@ Catchment and Land Use

This form includes features regarding the condition of the local catchment and land-use within the
catchment. The presence and extent of each land-use "within" and "beyond 5m" is given with specific
details included if relevant.

(b) Water Quality Impacts

Water quality impacts are linked to the land-uses specified in the previous form. Each impact present
at a siteis listed and rated according to the extent of the impact on the receiving water body. If the
impact originates from a point source it is ticked in the associated box.

(c) Channel Condition

In-channel and bank modifications are listed, the extent of their impact both upstream and downstream
of the gite is rated, and the distance of each modification upstream or downstream specified. Four
erosiona and four depositional features are listed and rated according to the extent of each at the site.
Thisis modified from areport of Rowntree and Ziervogel (1999) and is detailed in Dallas (2000).

(d) Channel Morphology

Additiona information related to channel morphology may be added in this form. It is based on a
diagram from Kemper (1999) and is particularly relevant for interpretation of the riparian index. The
presence of each cross-section feature is noted for both the left and right banks by clicking the
appropriate box.

() Present Status

Scores alocated to each instream and riparian component are displayed and "Instream Status’,

11
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"Riparian Status', "Overall Status' are automatically calculated and displayed together with the
associated "Present Status Class'. Details of the methodology are given in Dallas (2000).

2.25 Adding Site Visit datato Section B

To add a new site visit, click the "Add New Site Visit" button and enter the date in the following
format "dd/mm/yy". You are prompted to confirm the new site visit date, which when confirmed
enables one to add additional site visit data for that date. Additional data are added as follows:

Adding catchment and land-use data: One or several land-uses are selected from the drop-down list
and the extent of each “within 5 m” and “beyond 5 m” rated depending on the level of the impact. Any
specific information about each entry can be included in the free text box titled “detail” on the form.

Adding water quality impact data: The impact of each land-use is automatically added to this form
from the previous section. It may be altered if necessary via the drop-down list. The extent of impact
is rated and whether or not the impact is from a point source is indicated by clicking the appropriate
box. Any specific comments about the impacts can be included in the free text box.

Adding channel condition data: In-channel and bank modifications are selected from the drop-down
list, the extent of each upstream and/or downstream of the site rated and the distance upstream or
downstream specified. Comments about the impact can be included in the free text box next to each
modification. The extent of each erosion and deposition feature is rated from the drop-down list.

Adding channel morphology data: The presence of each cross-sectional feature is noted for both the
left and right banks by clicking the appropriate box.

Adding present status data: Scores for each factor used in the calculation of present status are added
directly in the numeric field (use "tab" to move down the column). The Instream Status, Riparian
Status, Overall Status and Present Status Class are calculated automatically.

Note: When adding a second site visit, the user is notified that all fields in section B for the new site
visit are automatically updated using the previous site visit's data. If certain aspects have changed
since the lagt site visit, for example land-use, the user must go to the appropriate form and field and
update the record.

226 Viewing Site Visit datain Section C
(@ General

General Site Visit Information
This form provides information pertaining to each site visit or sampling occasion. All users may view
the data but only the Owner may edit the data linked to the particular site visit. Each field is described
briefly below and the reader is referred to the glossary or Dalas (2000) if additional clarification is
required. Details of each field are given below.

12




Rivers Database

Note: If datain this section is collected on different dates but which is still considered to be part of the
same site vidit, then the earliest date should be used. For example, if SASS data was collected on
06/06/1999 and fish data on 07/06/1999 both should be entered as 06/06/1999. This is necessary to
enabl e subsequent queries to be linked to common site visits.
Date Visited: date (dd mmm yyyy) of site visit
Time: time ( hh.mm) of assessment
Assessor: name of assessor
Organisation: organisation to which assessor is affiliated
Water Level: water level at time of sampling (dry, isolated pools, low flow, moderate flow, high flow,
flood)
Rainfall in the last 4 days? Indicates the presence and extent of any rainfall event preceding the site
visit
Water Turbidity: the colour and degree of visibility isindicated (clear, discoloured, opaque or silty)
Vegetation Sampling Instructions; details of the exact position at which the riparian vegetation
assessment was conducted
Canopy Cover: extent of canopy cover (open, closed, partialy open)
Impact on channel flow: rate of the impact on channel flow of coarse woody debris or any other
obstruction. Specify if the sourceislocal or upstream and add additional comments in the text box.
Stream Dimensions
Macro-channel, active channel and water surface widths, left and right bank heights, and minimum,
maximum and average depths of the available deep- and shallow-water biotopes are given. The type
of deep- or shallow-water biotope can also be detailed if necessary. Details of the methodology are
given in Dallas (2000).
Substratum Composition
The relative percentage contribution of each substratum type (bedrock, boulder, cobble, pebble,
gravel, sand and silt/mud) is given for the bed and bank. These substratum types, together with an
additional substratum type, soil, is assessed for the riparian zone (Kemper 1999). The degree of
embeddedness is also provided. Details of the methodology are given in Dallas (2000).

(b) Invertebrates

Biotopes
Biotopes have been included at two levels, namely SASS biotopes (e.g. SIC, SOOC, marginal
vegetation, aquatic vegetation, gravel, sand, mud/silt) and specific biotopes (e.g. cobble riffle, bedrock
rapid, backwater, Palmiet, etc.). The presence of each is recorded and relative percentage estimated
for each level. Details of the methodology are given in Dallas (2000).
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Invertebrate Taxa
SASS data for invertebrates is given at either the site visit level or the biotope level depending on
whether biotopes were sampled separately or not. To view taxa from each biotope, the appropriate
biotope is selected from the drop-down list. A "<Site Visit>" option isincluded to view all SASS data
at the level of site visit. SASS4 Score, Number of Taxa and ASPT are calculated automatically for all
taxa, as are the scores for air-breathing taxa.
Habitat Assessment

Three habitat assessments are included, namely Habitat Assessment Matrix (HAM), Habitat Quality
Index (HQI) and Invertebrate Habitat Assessment System (IHAS). Only one of these per site visit is
given and scores for each are calculated below the entry data. Sub-components of the IHAS score are
given in the various tabs at the bottom of the form. Details of the methodology are given in Dallas
(2000).

(c) Water Chemistry
The water chemistry information is divided into two sections, namely chemistry-genera and
chemistry-data.  "General" includes sampling process details and information related to water
condition, whilst "data" tabulates actual chemistry data collected in the field or analysed in the
laboratory.

Chemistry-general
Fastest flow? Were the meters positioned in the fastest flowing section of the stream.
Samples collected? Details of the filtering, freezing, preservation and analysis method.
Macrophytes and algae: The presence and percentage cover of each is estimated and additional
details such as speciesis recorded in the comment text field.

Chemistry data
All chemistry data for the site visit is given together with the standard units of measurement and

values.

(d) Riparian Vegetation
The riparian vegetation component has been developed by Kemper (1999) and details pertaining to the
method are described in Kemper (1999). Six forms constitute the riparian vegetation component of
the database. Details for viewing information within each form are as follows:

Riparian Zone Description
Vegetation cover and width of the riparian zone on the left and right bank of the active channel and
islands are recorded together with disturbances to the riparian zone rated in terms of severity. Extent
of Vegetation Cover (EVC) scores 1 and 2 are calculated automatically.
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Vegetation cover
Percentage contribution of grasses, sedges, reeds, shrubs and trees, as well as bare ground, is given,
together with the relevant distribution pattern of each, i.e. clumped, continuous, scattered, sparse. The
reason for the current distribution pattern, relative to the natural condition at the site (i.e. land-use) and
the "problem" score or rate (low, medium, high and very high), is aso recorded. A Structural
Intactness (Sl) score is automatically calculated according to a comparison matrix between the present
day and reference state (see Section 2.2.8 for a description of the reference condition component).
Vegetation invasion

The extent of the invasion of the riparian zone (bank, bed, idand and bars) by exotic, reeds and
terrestrial vegetation is recorded. An exotic Percentage Cover of Indigenous Species (PCDI) and a
terrestrial (PCDI) score are calculated.

Vegetation Species List
A list of species present is given together with the type (tree, reed, shrub, forb or sedge) and status
(exotic, introduced or native). For each species both the number of individuals in each height class
and the abundance measured (low, medium, high and very high) for each height class is recorded.

Vegetation Abundance
The dominant vegetation types are ranked on the basis of either recruitment, biomass or abundance.
The Recruitment of Desirable Indigenous species (RDI) is rated.

Vegetation I ndex
All scores calculated for the vegetation section are displayed, including EVC, PCDI, Sl and RDI.
From these sub-scores the Riparian Vegetation Index (RV1) is calculated.

(e) Fish
The fish component has been developed by Kleynhans (1999) and details pertaining to the method are
described in Kleynhans (1999). Currently one form is available for this component.

Fish samples
Data are given for different combinations of depth and flow, including deep slow, shallow slow, deep
fast and shallow fast. Fish species collected (using established fish codes) via each of three sampling
methods (cast net, seine net or shock apparatus) are recorded, together with sampling effort. The
extent of aguatic vegetation, overhanging vegetation, stream substratum and undercut bank and roots
is rated.
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2.2.7 Adding Site Visit datain Section C
(@ General

General Site Visit Information
Data is added directly in the text boxes or using the drop-down lists. Date and time formats are
specified (see section 2.2.6) and tick boxes are used for some fields.

Stream Dimensions
Vaues for each of the fields may be added directly within each field and additiona comments may be
added. The type of deep- or shallow-water habitat may also be detailed.

Substratum Composition
An estimate of the relative percentage contribution of each substratum type (bedrock, boulder, cobble,
pebble, gravel, sand and silt/mud) is entered for bed and bank cover. An additional substratum typeis
available for the riparian zone cover, namely soil. The degree of embeddedness is selected from the

drop-down list.

(b) Invertebrates
Biotopes: To enter data:
1) Click the boxes of the SASS biotopes present.
2) Add apercentage for each. Note the total should be 100%.
3) Position the mouse on the SASS biotope for which specific biotope data need to be added.
4) Select specific biotopes from the drop-down list and enter the percentage of each.

Invertebrate Taxa: To enter data:
1) Select abiotope or "Site Visit" from the drop-down list.
2) Click on thefirst field in the taxon column.
3) Typethefirst letter of the invertebrate taxon and then select the appropriate taxon from the drop-
down list.
4)  Presstab to move the cursor to the abundance column and enter abundance (A, B, C or D).
5) Repeat until al taxa have been entered.
6) Repeat step 1to 5 for the next biotope if appropriate.

7) Click "Site Visit Taxa' if site visit scores are desired.

Habitat Assessment: To enter data:
1) Select habitat assessment method (HAM, HQI or IHAS) from the drop-down list.
2) Click "Add Habitat Assessment”.
3) Position mouse in thefirst field under the " Score" column and enter value.
4) Tab down and click "Calculate" to return score(s).
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5) To remove an assessment, select the appropriate habitat assessment from the drop-down list and

click "Remove Habitat Assessment".

(c) Water Chemistry
Chemistry-general
To add data click the appropriate boxes and enter data into the associated text boxes. Note that some
fields only become active once the preceding box has been clicked.
Chemistry data: To enter data:
1) Position the cursor in first field of the chemistry column.
2) Type the first letter of the chemistry code and scroll down until the correct variable is
highlighted.
3) Presstab to move the cursor to the value column and enter value.
4) Tabto comment field and add text if necessary.
5) Tab to chemistry and repeat process until all chemistry variables have been added.

(d) Riparian Vegetation
Data are entered using the appropriate drop-down lists, text boxes and tick boxes.

(f) Fish

Data are entered using the appropriate drop-down lists, text boxes and tick boxes.

2.2.8 Reference Condition

Reference or historical conditions are in the process of being developed for each of the magjor
components, namely invertebrates, riparian vegetation and fish. They are al in different stages of
development but all am to facilitate comparisons between monitoring sites and a baseline or
benchmark data set derived in a component-specific way. Thus far, a historical fish database has been
developed for the Mpumalanga region (Kleynhans 1999) and a riparian component has been included
(Kemper 1999).

3. QUERY CENTRE

The Query Centre is a tool which alows the end-user to construct user-defined queries by combining
the available attributes (fields) of registered data components (pre-defined queries), sort and/or
aggregate and set criteria on these attributes to control the data that is returned by the query.

3.1  Step-by-step Instructionson using the Query Data Designer
1) Tocreate anew query, click on “New Query”.
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2)

3)

4)

Select a 'Data Joiner. To return data relevant to a site only, select “site-linked data’. To return
data relevant to a site visit or to both a site and a site visit, select “site visit-linked data’. Click on
“Next” to view al the available components that are linked via the selected data joiner.

Select one or more components (at least one component should be a General Component) in the
list of "Available Components' by first selecting the component and then clicking on the Right
Arrow to place your selection in the “ Select Components’ list box. To unselect any component,
highlight that component in the " Select Components® list box and click on the Left Arrow.

Select the fields that are desired to appear in the query from the "Available Fields' list box. This
is achieved by first selecting all the desired fields and then by clicking on the Down Arrow to
place the selection in the "Select Fields' list box. To unselect any field, highlight the field in the
"Select Fields' list box and click on the Up Arrow.

Note: Data from only one of the specific components can beincluded in the final query.

5

6)

7)
8)

Set the order in which the fields should appear in the query by selecting a field and moving it up
or down by clicking on the Up or Down Arrow.
The data in the query can now be sorted or aggregated. To sort the data, select the field by which
the data is to be sorted, click on Down Arrow of the first drop-down box to see the available
options, i.e. None, Asc (Ascending), Desc (Descending). It is possible to sort according to more
than one field. To aggregate the data, select the field by which to apply an aggregate function
and click on the Down Arrow of the second drop-down box to see the available options, i.e. Avg,
Count, Sum, etc.
It is possible to supply different aliases (column headings) for each of the selected fields.
To set “criteria for a query, e.g.. “only return records for province of Mpumalanga’, select the
appropriate provincial field from the Available Fields list box, and click on “Edit”.

Choose the field again on the keypad, e.g. [Province]

Choose an operator e.g. =

Click on “Refresh” under the Values List Box to see the distinct, available data items, and

choose avaue e.g. Mpumalanga by clicking on “Add".

Y ou should now see “[Province] = ‘Mpumaanga

If data are being aggregated, the user has the option to filter the returned data based on the value of

this aggregation (e.g. to only return sites where the average pH for all collected data >7.5).

The use of different operators and wildcards is described in section 3.2.

9)

The Query Data Designer will now indicate that al the necessary data required to generate the

guery has been collected.

! The Data Joiner defines acommon link between the different data components that have been defined.
2 The conditions that control which records to display in aquery; the words or values used to determine the data
that appearsin adatalist.
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10) Click on "View Results' to run a spot check on the resulting data. If no datais returned, an error
may have occurred during the specification of criteria. The user may return and re-specify
criteriain the query.

11) Click on “Finish” to view your "Query Result" in a query datasheet within the Microsoft Access
Application.

12) Goto “File’, then “Office links’ to link the query results to either Microsoft Word or Microsoft
Excel for futher manipulation.

An example of running a query is outlined in Appendix 3.

Query Notes

1) Because great care has been taken to ensure that no inadvertent duplication of data occurs during
the querying process, certain queries may take a very long time to complete. Such cases should
be reported to the technical support.

2) Additional query components can then be generated to improve the performance of the query. A
good example of this is the difference in performance that can be obtained by querying against
the specific component (A) that returns invertebrate data in rows (many taxa per site visit), versus
the component (B) that returns one record of invertebrate data per site visit (each taxon cross-
tabulated into a column). For example: returning chemistry data per chemistry code, with avg,
min, max, and count of value, when setting criteria simultaneously against data from the
invertebrate component: i.e. where Taxon = "Aeshnidae". The query against component B

completes in afraction of the time that component A does.

3.2  Settingcriteria
3.21 Operatorsand wildcards

Below is a short explanation of the different operators that can be used to set criteria:

AND This key is normaly used to test whether two or more conditions are true
i.e[RiverRegion] = 'North West' AND 'North' this will return all records where the
requested data can be found in both regions;

BETWEEN This key will return al fields which have values between those specified for that
criteriai.e. [Chem Value] BETWEEN '5' AND '8 and includes both 5 and 8;

OR This key is normally used to test which conditions are true i.e. [RiverRegion] =
‘North West' OR 'North' OR 'East’ thiswill return al records where the river can

be found in any one of the regions;
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LIKE

NOT

<>

This key is normally used to compare two strings i.e. [RiverName] LIKE

‘Limpopo’ will return all records for Rivers with that name;

This key can be used with LIKE to exclude certain strings from the search
[RiverName] NOT LIKE 'Limpopo’ will return records for al rivers with names

that are not ‘ Limpopo’;

This key works in the same way as NOT LIKE and means that something IS NOT
EQUAL TO something else i.e. [RiverName] <> 'Limpopo’ will return all rivers

except for those associated with 'Limpopo’;

This key is used to select one value or item i.e. [RiverName] = 'Limpopo’ will

return al records for the ‘ Limpopo River’ (compared with the use of “IN");

This key is used when searching for more than one item. All selected items should
be between sguare brackets using inverted commas, and separated by commas i.e.
[RiverName] IN ['Limpopo’,'Vaa','Orange] will return al records for the rivers

with these names (compare with the use of “=");

These keys are used to return al records where the specified field has values or
items either “smaller than” or “greater than” a given value or an item where the
records are sorted on a numerica or aphabetical basis respectively. i.e
[RiverName] < 'Limpopo’. This will return all river names starting with any letter
below than L in the a phabet.

The use of wildcards to return fields:

Whereas most programmes use the “*” key to indicated a wildcard, Microsoft Accessrelies on the

“%" key to set wildcards. Thereforein order to return all records for river names starting with “A”, set

the criteria as follows: [RiverName] LIKE 'A%.

3.2.2 Moreabout Criteria

Please note that it is possible to set criteria on more than one field and on fields that are not displayed

in the query result.
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Specifying criteria enables the user to:
Find records that meet one criteria and/or another criteriafor the same or different fields
Find records containing values between, greater or less than, equal to, or not equal to specified
values
Find records with values that start or end with certain characters or words, or contain certain
characters or words
Find records that do not match a value
Find records that contain avalue, not blanks (Null values)
Find records that do not contain avalue
Find records that contain one value from alist of possible values

Limit records involved in a calculation

Feedback, in writing, on technical aspects of the application, use of the Query Centre, and technical
documentation of these features will be welcomed by the technical support for the database (see
Section 4.4).

4, TECHNICAL INFORMATION

4.1  Software and Hardware Requirements
Operating System: preferably Windows NT 4, Windows 2000. Windows 95/98 are aso
supported.
Memory: minimum of 64 MB RAM.
Software: Microsoft Office Professional 97, with service release 2b.
Note: deploying the application under MS Office Professional 2000 is not supported at the
moment.
Minimum Screen Resolution: 800 x 600.
Regional Settings: Ensure that your short date format, in Control Panel: Regional Settingsiis set to
display an acceptable date format, e.g. dd/mm/yyyy.

411 Application Architecture

The rivers database application consists of two main Microsoft Access database files: riversmdb,
containing the majority of the user-interface components (the ‘front-end’), and rivdat.mdb containing
the actual stored data tables (the ‘back-end’). The Query Centre is shipped as a separate file
(gryctr.dil) which is invoked from within the front-end and is an independent component object,
created using Visual Basic.

21



Rivers Database

4.2 Installing the Rivers Database application

1) InserttheCD

2) Start Windows Explorer

3) Browse to the CD, change folders to the ‘ActiveBarSetup’. Double-click on Setup.exe. Follow
the instructions, and accept all defaults (this installs a custom ActiveX control used by the rivers
application)

4)  Run setup.exe in the ODEsetup folder (this installs the main Microsoft Access front-end file and
supporting files)

5) Run setup.exe in the Query Data Designer folder (this installs the Query Centre COM files, and
MDAC 2.1)

6) Copy the Data file from the Data File folder to c:\riverdbase, or to another convenient location
(please note where you place the file, e.g. on a central share on your network)

7) From Windows Explorer, Right-click on the rivdat.mdb file, click on properties, and uncheck the
read-only property.

8) Instal Service Pack 2b which is an update of the Microsoft Office 97 installation. If Service
Pack 1 has not been installed previoudly, it will be necessary to install this first. These files can
be found under the folders ‘\Support\Off97\Sr1\Sr1patch\’ and ‘\Support\Off97\Sr2b\’.

Please note that if you need to reboot your PC at any stage in the process (e.g. to update certain files

on your system), it is necessary to restart the appropriate setup program that was busy running.

4.3  Starting the Rivers Database Application

1) Click on Start: Programs: Rivers. Rivers.

2) The application will prompt the user to browse to the folder containing the data file. This prompt
will appear every time at start-up, if the application cannot find the data file (e.g. if you placed
the file on a network drive and you have lost your drive mapping, if your network is down, or if
you have physically moved (as opposed to copied) the rivdat.mdb file to a new location).

3) Login by choosing your organisation from the list, and using your supplied username.

4) Click on login.

5) Enter password.

4.4  Synchronising and replicating the database

The Rivers Database has been developed in such a way that severa users are able to add data to their
version of the database (rivdat.mdb). Once modified, these individual copies of the database need to
be incorporated into the Master File by the Central Authority (provisionally Southern Waters) so that
global updates of the database can then be distributed to users. This process is termed replication and
sychronisation.
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441 Replicating or backing up the database
Within the application there is a utility to create a backup replica of the application. It is very
important that the data file is restored from a backup replica (see Replication Manager). If the data

file becomes corrupted, it isimportant to replace the file with the last good backup replica.

If you compact areplicathat is corrupted, it will lose its replicable status (and Design Master status if
it's the Design Master). Compacting a corrupted replica causes the replica to return to a normal, non-

replicated database. Y ou will not be able to transfer any new datain any easy way into the master file.

Creating a Backup Replica

1) Sedect ‘Replication Manager’ from ‘Rivers Function’ on the Menu Bar.

2) Click on ‘Create a Backup Replica .

3) Select afolder in which to store the new replicain.

4) Click OK.

This backup replica ("rivdat.mdb") serves as alocal backup aswell as a copy that will subsequently be
sent to the Central Authority for synchronising with the Design Master.

4.4.2 Creatingareplicato send to the Central Authority
The following procedure should be adhered to prior to sending the modified database to the Central
Authority.
Synchronise your database with your backup replica.
1) Sedect ‘Replication Manager’ from ‘Rivers Function’ on the Menu Bar.
2) Click ‘ Synchronize with a backup Replica’ (see previous section).
3) Select thefolder in which the replicais found.
4) Click OK.
Compact the datafile.
1) Sedect ‘Replication Manager’ from ‘Rivers Function’ on the Menu Bar.
2) Click ‘Compact Database’ .
Compress the data file using a compression utility such as WinZip 7 (supplied on the installation
CD).
If you do not have a CD-writer, you will have to use compression with the disk-spanning option
(e.g. onto formatted 3.5 inch stiffies).
Send the compressed file to Southern Waters (an FTP site will be available later where the
compressed datafile can be placed — instructions to follow).
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The Central Authority will, on receipt:
1) Uncompressyour file.
2)  Runanumber of checks on the replicayou have sent.

3)  Synchronise your changes into the Master File.

When all participating replicas have been received by the Central Authority and applied to the central
Master File, the Central Authority will:

1) Compact the master file twice.

2) Compressthefile.

3) Create aCD containing the replica of the Master File.

4) Senditto the users.

4.4.3 Synchronising a user replica with the central Master File

Each user will synchronise their replica of the Rivers Database with the Central Master File on receipt

of the CD.

1) Create abackup replica (see previous section).

2)  Uncompress the master file from the supplied media (DO NOT OVERWRITE your datafile!).

3) Synchronise your datafile with this master file.

4) You will now have al updates made by other users in addition to changes made to your own
data.

45  Troubleshooting tips

Novell networks

One problem could be that the client computer is running Windows or Windows NT® and using the
Novell Client. If so, then load the Microsoft Client. If the Microsoft Client is installed, then make sure
to get the SR1 patch for Windows 95, which includes an updated version of the Microsoft Client for
Novell Networks. On the network side, be sure the number of record locks per connection is set to
10,000 and the Max record locks that the server can handleis set to 200,000.

Database corruption problems
Microsoft Access does not handle data collisions well. Make sure your network is not faulty because
this will cause your database to crash and to become corrupted. Once areplicais corrupted, it cannot

participate in synchronization.

Should | use backup utilitieswith my replicas?
You don't really need to — replication itself is a good mechanism for creating backups. Use another

replica member on another physical drive or computer to back up your replicas. Synchronize on a
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regular basis to ensure a minimum amount of downtime should you ever need to restore from the
backup replica.  Should a replica member become corrupted or lost due to media theft or failure,

simply create a new replica from another replicain the replica set.

Replication
You cannot create a backup replica using the button on the Replication Manager form if you have

Office 2000 installed. Please contact technical support for information on a workaround.

4.6  Utilities

Winzip 7.0

1) Start Windows Explorer.

2) Enter directory containing Winzip70.exe and execute program (by double-clicking on
winzip70.exe).

3) Click “Setup” button to begin installation.

4) Select afolder in which Winzip will beinstalled and click OK.

5) After agreeing to licensing select Winzip Classic and then Express Setup.

6) Click Finish to complete installation.

CuteFTP
This utility is supplied to eventually enable you to fetch and place your transfer replicate onto an FTP

site on the central authority’s Internet FTP server.

5. USER SUPPORT FOR THE RIVERS DATABASE

Version 1 of the Rivers Database has been distributed to all provincial champions and other relevant
authorities known to be doing biomonitoring work in South Africa. It is likely, during the course of
using the database, that problems and suggestions for improvement will be noted. Users are

encouraged to send comments to one of the two following organisations.

Southern Water s Ecological Research & Consulting Soft Craft Systems cc (Technical Support)
Contact: Justine Fowler or Helen Dallas Contact: Pierre Janssens

Fax: +27 21 650 3887 Fax: +27 21 713 0977

Tel: +27 21 650 3633 Tel: +27 21 713 0976

Email: jfowler@botzoo.uct.ac.za; hdallas@botzoo.uct.ac.za email: pierre@SoftCraft.co.za
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Appendix 1. Glossary of termsused in this manual

“Navigational” sequence

Biomonitoring

Criteria

Data"owner"

Data “user”

Data Joiner

Design Master

Drop-down list

Ecological Reference Condition

Free text box

The hierarchical sequence of Parent Rivers, their tributaries,
subregions and sites can be sorted either aphabeticaly, or
according to the sequence of occurrence from source to sea. The
navigational sequence is therefore the "map" of the route to
navigate to a site.

“The systematic use of biologica responses to evaluate (primarily
anthropogenic) changes in the environment with the intent to use
this information in a quality control programme’ (Matthews et
al.1982).

The conditions that control which records to display in a query;
the words or values used to determine the data that appears in a
data list.

The person responsible for either site or site visit information
which is entered into the database. The “ownership” of data is
automatically assigned to the user who enters the data into the
database. Information can only be atered or changed when the
user and owner are the same.

The person who is logged on to the Rivers Database according to a
predetermined user name and password.

The Data Joiner defines a common link between the different data
components that have been defined.

The copy of the database that acts as a template for the other
replicates. Changes to the database structure of the design master
will automatically be propagated to the replica during the process
of synchronisation.

A predetermined list of options for a text box which limits the user
to select one of these text options.

This is the condition that is representative of a group of "least-
impacted” or minimally disturbed habitats organised by selected
physical, chemical and biological attributes (Reynoldson et al.
1997). It acts as a bench mark with which monitoring information
can be compared thereby providing a means of estimating the
degree of degradation or deviation from natural conditions.

A box which allows the user to type whatever text is desired within

that box. See drop-down list for a comparison.
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Geological-type
Hydrological-type

Parent river

Quaternary catchment code

Replica

Replication

Secondary catchment code

Segment

Site level components

Site visit components

Subregion

Synchronization

Tick boxes

Tree-View

V egetation-type

Simplified lithostratigraphic units as defined by Vegter (1995).

Can be one of three types based on the occurrence of flowing water
in the system i.e. perennial: flows continuously all year round;
seasonal: flows annually at a predictable time of year, but ceases to
flow for some time each year; and ephemeral: flows periodically
every few years (Dallas 2000).

The centra or common river into which al rivers within a
catchment flow.

A code for each quaternary drainage region as classified for South
Africaby DWAF.

A replica is a copy of the database. A replica is a member of a
replica set and can be synchronized with other replicas in the set.
Changes to the data in a replicated table in one replica are sent and
applied to the other replicas and the Design Master.

Replication is the process of creating and synchronizing replicas in
Separate locations. Replication ensures that changes made to the
data of a database are sent and applied to al the members of the
replica set.

A code for secondary drainage regions as classified for South
Africaby DWAF.

A length of river which is regarded as uniform in terms of the
integrity of habitat for fish as defined by Kleynhans (1999).

All information which is specific to a site but does not vary over
time. i.e. information which is spatially defined rather then
temporally defined.

All information which is specific to the date of collection of such
information. i.e. information about a site which may vary over
time.

The geomorphological zones of river channels based on channel
gradient as defined by Rowntree et. al. (1996).

The process of updating a pair of replicas. all modifications and
additions to data are exchanged.

A box which is ticked when a positive action is recorded.

A form showing the hierarchical sequence of Parent Rivers and
their triburaries as well as their subregions and site codes.

The potential natural vegetation of South Africa, Lesotho and
Swaziland according to Low and Rebelo (1996).
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Appendix 2. Screen dumps of the different formsin each section of the Rivers Database

Tree-View

Rivers Database

“ File Edit Tools Rivers Funchions Window Help Rivers Menu Bar

Databasze located in C:\RiverDbaze\Rivdat. mdb

£1-#1% Dlifants (B3) Parent rivers and their tributaries

E Rejuvenated Cascades-gorge (0]
¢ - R3IMACM-BRAND
B F_oothill-cobble Bed (0]

LR Avinagamu
-2 Goudstroom
- Hluvamaduba
-2 Klein-5 abie
- Langspmit
-2 Lone Cresk

- HE Lubye-Lubye
- Mac-Mac
- Malieveldzomit

River subregions and sites

Section A

ivers Databaze v 1.03 - [General]

Organisation: Southern Waters

Current User: Helen Dallas A CR-YE LS = Al u

Helen D

General Site Information

X 3IMACMAENUS

ed on 1 .Jan

M ACAEN ZMACWEL
Phiotogray

| arne; Mac-Mac

ALY enus timbers roadbridge [='# ellom)

[woll b pumalanga 0 i Morthem Uplands
Marth-East

C ection B Comment: good 5455 site
Section C

Reference Condition Fecord Dwner: (BEEHEEE S i

Admin

|Form Yiew Rl T T mml
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erg Database v 1.03 - [General cont]

” File Edit Tools Rivers Functions Window Help

Section B

Current User: Helen Dallas Site:

Section C

Reference Condition

Admin

FIMACKENUS o [ AL

Owner: H

Organisation. Southern Waters

General Site Information continued

[Farm Yiew

N =
Section A. Cont.

vers Database v 1.03 - [Geo-Reference]

” File Edit Tools Rivers Functions Window Help

Section B

Current User: Helen Dallas Site:

Organisation: Southern Waters

Section C

Reference Condition

Admin

==
}IMACMVENUS ] BTN =l H

Owner:

Geo - reference
Choose an entry format
# Conventional
® GP5 Com
o
Conwventional

GFS Latitude Longitude

Latitude Longitude

Latitude Longitude

[stored]: -25.008 30.926

[Farm Yiew

Sl Y
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Section A. Cont.

Current User: Helen Dallas A CMAYENUS =i Al n

Organisation: Southern Waters

H

Location Detail

Tumaoff ta *wilgeboom fram 5 abie road, at lowflow bridge

Phiotogra

Section B
B Mame of Fam: 'wielkam 5B

Reference Condition
Adrnin

[Farm Yiew I

Current User: Helen Dallas Site:
Organisation. Southern Waters

Owner:

Erosional Bench

Moderately confined -

Channel Form: Compound i

Channel P 2 Single thread:high sinuosity - stable-sinuous =

Channel Type: Alluvial with dominant bypes

Diominant Ty Sand
Section B Cobble

Section C

Reference Condition Add Dominant Ty
Admin

[Farm Yiew Sl T
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Section A. Cont.

@, Rivers Database

” File Edit Tools Rivers anctions window  Help

B Site Trangaction

Current User: Meels ZIIUST-RAFID w1l A -

Organisation: IWQS

e

Site Transaction
Field: Prior Data: Modified to: Date/Time: User: Organisation:

Eliolc-gic:al Region Dr‘ought Corrichor Eastern Seakosard 200000107 Meels

Section B
Sechion C
R eferen‘ce:Eonditipn
Admin
|Caleulating . . e o
@, Rivers Database —E[X]

Fie Edit ¥iew Insert Format Records Tools Window Help

File Edit Tools Rivers Functions ‘Window Help
| | 5} | i @ Favorites -

E Photographs

Current User: Neels Site: Z3JUST-RAPID 2 [m An B

Go - % |-C:'l,Ri\-'erDbase'l,rivers.mdb =

Organisation: IWQ5S
Owner: K
Photographic Record

Date 5Spool Ho. Photo No. Photograph ID code:  Comment

E Jan 2000 hittp: A v, S0Mmegs. comdu
E.Jan 2000 |1 2 hittp: 4wy, B0megs. comdy

B ankside
D ownstream

Lo e lls

Photographs

Section B

Section C
— — : | __Iﬂ
|Form Yiew e M 7 e
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Section B

Current User: Helen Dallas Site: [ IbAACIE NS -l =
Section &
LR Organisation: Southern Waters Site Visit:  prRel=RELE -

Section B
Owner: Helen

Catchment and Land-Use
Within bm Beyond bm Detail

Extensive =

Land Use

Afforestation
Industrial development =1 | Mone EH |Limited El |sawmil|

ildemess area ;”Moderate = |N0ne B |
;”None ;”None ;”

Section C

Reference Condition

1| r#] of 3 (Filkered)

e Record: 14|

[ e T ]

|Form Yiew

” File Edit Tools Rivers Functions ‘Window Help
Current User: Helen Dallas Site: eAAAC-YEN LS =
Section A& o = Gy
Organisation: Southern Waters Site Visit:  [iRel=g kT =

Section B
Owner: Helen

Impact on Water Quality

Impact Type
Afforestation-General

Industrial effluent

Section C

Reference Condition

1| r#] of 2 (Filkered)

e Record: 14|

[ e T ]

|Caleulating . .
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Section B . Cont.

erg Database v 1.03 - [Channel Con

” File Edit Tools Rivers Functions Window Help

Current User: Helen Dallas Site:

Section A

- Organisation: Southern Waters
Section B

Channel Condition

Causewaysdlaw flow bridges

Site Visit:

POMACMVENUS  -[L RO
28 Oct 1998 :

Helen D

Roads

Iurvial bank erosion

Sub-aerial erosion

acro-channel shifting

4 chive-channel shifting

Section C

Reference Condition

Adrnin

Sand/gravel bars

Silt drapes

Silt in pools

Encroaching vegetation

[Farm Yiew

wwers Database v 1.03 - [Channel Morphology]
” [E El= Edit Tools Rivers Functions ‘Window Help

Current User: Helen Dallas Site:

Section &

- Organisation: Southern Waters Site Visit:
Section B
Owner:
Lyl
e Channel Morphology
hann .
. Prezence of Crosz-zection feature

Flood plain (inundated by annual

Section C

Reference Condition

Admin

I T

}aMACMVENUS L BT
26 Oct 1958 -

]

Left Bank Right Bank

[E not
B not
B nat
not

n

[Farm Yiew

Sl Y
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Section B . Cont.

ivers Databasze - [Present Status]

” File Edt Tools RiversFunctio

Current User: Helen Dallas Site: [ IbAACIE NS
Organisation: Southern Waters Site Visit:  frRel=SERE

Section &
Section B

Owner:

Present Status
Criterion Criterion Desc
Instresm Wiater abstraction (presence of pumps, irfigation etc.)
| Instream Inundation
| Instream Water quality (clarity, odour, presence of macrophytes etc.)
| Inztream Flowy modifications: Floods
| Instream Flowy moclifications: Low flows
| Instresm Bed modification (bulldozing of macrochannel)
| Instream Channel modifications (e .g. buldozing of macrochannelfloodplain]
| Instream Presence of exotic macrophytes
| Instrestm Presence of exdtic fauna (e.q. fizh)
| Instream Presence of solid wastelsolid waste disposal
i Riparian Zone  Removal of indigenous vegetation from the riparisn zone
i Riparian Zone | Exdtic vegetation encroachment
i Riparian Zone  Bank erosion

(=R =R =R =R === R R R R = T |

Instream Status 95.2
Riparian Statuz 96.44
Overall Statuz 95.82
Present Status Class Class 2
Section C

Referance Condition
Admin

[Form view: [ e T ]
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&, Rivers Database v 1.03 - [General Site Info]

Section C. General

” Eile Edit Tools Rivers Functions Window Help

Section &

Section B

Section C

Reference Condition

Admin

Current User:

Helen Dallas Site: HIMACKYENUS =

Organisation. Southern Waters Site Visit:  EhEalw@ Rl
Owner:

General Site Visit Information

28 0ct 1932

Helen Dallas
Southerm wWalers f Rain three nights previosuly

o e sty

Coed o} — ]

Helen Dallag

[Farm Yiew

Section &

Section B

Section C

Reference Condition

Current User:

Organisation:

Sl Y

Helen Dallas Site: }aMACMVENUS L BT
Southern Waters  Site Visit:  [EIERERS -

General T Owner:

Stream Dimensions

Dimension

Admin

Yalue Comment

imum Depth [m)
C g cobble riffle

[Farm Yiew

Sl Y
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Section C. General

@, Rivers Database - [Substratum Comp]

” File Edit Tools Rivers Functions ‘windaw Help

Current User: Helen Dallas Site:
Organisation. Southern Waters Site Visit:  frRel=SERE

General i Owner: Helen O

Substratum composition of the entire site

Section &

Section B

Section C

Riparian

Embedde

Reference Condition
Admin

[Form view: [ e T e

Section C. Invertebrates

Rivers Database v 1.03 - [Biotopesz]
” File Edit Tools Rivers Functions Window Help
Current User: Helen Dallas Site:
Organisation. Southern Waters Site Visit:  EhEEel=RRREE]

Irverehrates it Owner: Helen Da

Section &

Section B

Section C

SASS Biotopes

Present

Cobble riffle
Run

Reference Condition

Admin

[Farm Yiew Sl Y
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Section C. Invertebrates Cont.

Rivers Databasze - [Invert Taxa]

” File Edit Tools Rivers Functions indow Help

Current User: Helen Dallas Site: [<IMACM-YENUS -
Organisation: Southern Waters SR 10 hday 1995 =

Irverebrates i Owner: Helen

Section &

Section B

Section C

Invertebrate Taxa

o
[z}
=

Group
ODONATA AESHMIDAE
GASTROPODA, ANCYLIDAE
DIFTERA, ATHERICIDAE
EPHEMERCPTERA  |BAETIDAE 3 TYPES
CRUSTACEA BRACHYURA [CRABS)
DIPTERA CERATOPOGOMIDAE
ODOMATA CHLOROCYFHIDAE
ODOMATA COENAGRIOMIDAE
HEMIFTERA, CORIIDAE
TRICHOPTERA ECHOMIDAE
COLEOFPTERA ELMIDAE/DRYOPIDAE
ODONATA GOMPHIDAE
COLEOPTERA GYRIMIDAE
COLEOFTERA HELODIDAE LARYAE

ro |en | oo oo oo o | S |on | eo |7 | & | ov |eo
|| W (@ || (R (=

Site Yisit Taxa

Reference Condition
Admin

[Form view: [ e T e

Rivers Database - [Habitat Aszessment]

” File Edit Tools Rivers Functions indow Help &l x|

Current User: Helen Dallas Site: RIMACMVENUS =l K]
Section A
— Organisation: Southern Waters Site Visit:  AEEERR L] = .
Section B
Inverehbrates X Owner: Helen

=l Add Habitol Assessmert

Section C

‘Hahitat szseszment | [HAS Subscares | IHAS Adjustments

Hal 105

Reference Condition
Admin

[Form view: [ T e
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Section C. Chemistry

&, Rivers Database v 1.03 - [Chemistiy-general]

” Elle Edit Wew Insert Formab Records Tools Mindow Help
” File Edit Tools RiversFunctions Window Help I =0 |

Current User: Helen Dallas Site:

- Organisation. Southern Waters Site Visit:  EhEemRREEE]
Section B

Water Chemist he z
Section C L Owner:

Water Chemistry
r

Section &

Refererce Condition

Admin

|Farm Yiew o e

&, Rivers Database v 1.03 - [Chemistiy data]

” Elle Edit Wew Insert Formab Records Tools Mindow Help
” File Edit Tools Rivers Functions Window  Help

-]
Current User: Helen Dallas Site: <IMACMVENUS  =[L R
tion &
S Organisation: Southern Waters Site Visit:  (IIENEVREEL -
Helen Da

Sechion B
n Dall

Water Chemist he z
Section C ry Owner:

|| Chemistry | Below max det limit

-

X

Refererce Condition

Admin

[ | T 0 0 0 s o o O O | I

|Farm Yiew o e
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Section C. Riparian Vegetation
—[&]x]

‘%, Rivers Database

” File Edit Tools Rivers Functions ‘window Help

# Rip Zone Description

Current User: Justine Site: Z3JUST-RAPID = Al
Section &
Organisation: Southern Wat ST 07 Jan 2000 - !
T rganisauon outhern aters ne ¥isi an -
Owner: Justine

Section C

mne

iptiar Riparian Zone Descripfion

Yegetation Cover  Width [m] Score:

EYC1

Disturbance Disturbance severity
A quaculture

Afforestation- General

Agriculture: Livestock

Irmpoundment

Fieference Conditian
Admin

S I I T

|Form Yiew

‘%, Rivers Database - [Weqg Cover]
File Edit Wiew Insert Format Records Tools Window Help

File Edit Tools Rivers Functions Window Help
o | ° | A a Favorites = 55 | Cr\RiverDbaselrivers . mdb

Current User: Neels Site:
Section &
= Organisation: IWQS Site Visit:

Section B .
"egetation i Owner:

Section C

Go -

Yegetation Cover

Distribution Reason Problem Reference Heference
Score Cover Distribution 51 Score

=[5 cattered Agriculture: Livestock
Aagriculture: Livestock
;I Scattered Agriculture: Livestock
;I Continuous Agriculture: Livestock
;I Clumped Impoundrment

gouns || | (ST z Chnped

Reference Condition
Admin

Sl I T

|Form Yiew
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Section C. Riparian Vegetation Cont.

‘%, Rivers Database HmEE

” File Edit Tools Rivers Functions ‘window Help

E ¥eg Invasion

Current User: Justine Site: Z3JUST-RAPID G [m Al

Secty 3 Organisation: Southern Waters Site Visit:  [IEELEEII] - v

Section B = . : : .
= "Veqetation X Owner: lustine

Section C

Invasion of Riparian Zone

Area Invaded
Order Rating Bank. Bed

n Acacia longifolia = 3 fitedium - 2 | |
. Eucalyptus - 1 High - 3 | |
-_— . . — — —

Exotics PCDI

P Ftragmies - 3 fiMedium - v
Typha 4lHigh E 3 v
- . .——— =

Reeds PCDI

T

|
| ¥ [Mikwoods  =]| 2w - |
| [[widdive ]| 1[[Medim g 2 |
- . . —————— —

Terrestrial PCDI

- Total PCDI:
Reference Condition

Admin

[Farm View: S I I T

‘%, Rivers Database HmEE
” File Edit Tools Rivers Functions window Help

B ¥eq Species List
Current User: Justine Site: Z3JUST-RARID
Organisation. Southern Waters Site Visit:  [IEELREII]

Section B .
: "egetation x Owner:

Sechion C

Section &

Riparian Yegetation Species List

Acacia longifolia

Acacial saligna
ild Olive

[ [Milkwoods
Phragmites australisz

tioh [ridex

Typha capeniz

Eucalyptus

: Acacia longifolia
<1m 1-2m

— 12

Fieference Conditian

Admin

0] S I I T
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Section C. Riparian Vegetation Cont.

‘%, Rivers Database HmEE
” File Edit Tools Rivers Functions ‘window Help

B ¥eg Abundance

Current User: Justine Site: Z3JUST-RAPID = Al
Section &
Organisation: Southern Wat Site Visit  |[ENEREDD -
T rganisauon outhern aters ne ¥isi an
Justine

““egetation o Owner:

Section C =

Abundance and ranking of Riparian Vegetation

Species Name: Humbers:
Typh: 111
104

Fieference Conditian
Admin

[Farm View: S I I T

‘%, Rivers Database HmEE
” File Edit Tools Rivers Functions window Help

B Yegetation Index

Current User: Justine Site:

Organisation: Southern Waters Site Visit:  [IEELREII]
Section B

:
Sechion C el SR

Section &

Riparian ¥Yegetation Index

RO [Recruitmant of desirable indiger

B¥I (Riparian Vegetation Index)

Fieference Conditian

Admin

[Farm View: S I I T
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Section C. Fish

‘%, Rivers Database

|| Eie Edt Tools Rivers Functions Window Help

& Fish Samples

Section B

Sechion C

Current User: Justine Site: ZIJUST-RAFID hd [H Al
Organisation. Southern Waters L CRAETEI07 Jan 2000 -
Owner:

Slow | Fast |

Deep Slow Shallow Slow

__ Sample Effort __Sample Effart

__[Cantnet || 200 :_:Cast st ] 1]

[ Sgine net ‘j A L Shock Apparatus _VJ 2 |

L Shock &pparstus ;] 4 * d
__Fish | Ad | Jv|Abn | Fish | Ad | Jv|Abn

Plagen 2 3§ P Agi L2

_|Ahkic |20 1 1 ] __ |Bbre 3 1 0 |
Ahbre 3l 1 a -l I 201 1 i

Record: 1] 4[] 1+ e ]w] of 2(Fl Recard: 4 <] 1) e {vw] of 3Rl
Aquatic Maciophptes  [Bbsent = Aquatic Maciophytes  [Moderate/good [¢ 'I

.jD'\;p_rh:ahgﬁrjg}\_-’_?'\ggb@tior_; Sparse/poar (3-2¢ "I' _Dvérhgngjng'.‘fégchtibt Sparse/poar (3-2¢ vl
Stream Substratum |Extensivelencele .+I i Stream Substratumn [Absent +I
Undercut Banks and Fie IExtensivex’excellE 'vI' Undsreut Banks éhc'ljﬁt}_lExtensivex’excelle .v'I

[Form view
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Appendix 3: A step-by-step example of a query setting specific critera.

Requirements. Provide SASS4 scores, ASPT scores and the Number of taxa for all site visits on al
rivers which fall within secondary catchments B1, B2, and B3, where the pH is greater than 4. This
guery must reveal geo reference information so that the sites can be displayed in GIS. Table A3.1
gives an indication of the data that should be returned in the final query output to satisfy these

regquirements.

TableA3.1  Thedesired query output for the specific query outlined in this section.

Sampling Secondary

Site code Date catchment code

GISLongitude | GlSLatitude | SASS4 Score | ASPT Number of Taxa

Once the query centre has been opened, the steps below are followed to extract the data required to

meet the specifications oulined above for this example.

1 Select the correct data joiner. In this example, the “ site visit-linked data” is selected because
both site specific data (i.e. the site code, secondary catchment code and the longitude and
latitude) and site visit specific data (i.e. sampling date, SASS4 score, ASPT and total number
of taxa as well asinformation about the pH ) are needed to satisfy the requirements.

2 The following components are selected:

General Site Information (contains site code, secondary catchment code)
General Site Visit Information (contains sampling date)

Geo reference (contains GIS Longitude and GIS Latitude)

SASS scores (contains SAS$A score, ASPT and Nr of families)
Chemistry (to select the specific criteria, in this case, pH>4)

Click “next”

3 The specific component with fields to be displayed in the final query output is selected
because only fields from one specific component can be returned in a given query. In this
case, select “ SASSscores’ .

Click “next”
4 The actual fields to be returned in the query are then selected from the components selected in
2 abovei.e:
Site code;
Secondary catchment code
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GIS Longitude

GIS Latitude

SASH Score

ASPT

Nr of families
Click “Next”
5 The fields do not need to be aggregated or sorted therefore click “next”
6 This example specifies that data for secondary catchments B1, B2 and B3 must be returned

and that data for site visits where the pH is greater than 4 must be returned. Therefore we must
Set criteriaon:

Secondary Catchment Code

Chemistry code

Chemistry value
Go to “Secondary Catchment” and click “edit”. This opens the “Field criterion” form, which alows
you to select the secondary catchment codes for which data should be returned. In this example we
want data from sites in secondary catchments B1, B3 and B4 therefore:

click on the [Secondary Catchment Code] button;

Click the “IN” key;

Click the “refresh” key to show al available fields;

Using the keys on the right select B1, B3 and B4 so that the text in the criterion box

reveals the following:

[Secondary Catchment Code] IN['B1’, ‘B3, ‘B4']

Click “OK”
Go to “Chem Code” and click “edit”. This opens the “Field criterion” form, which allows you to select
the specific chemistry parameter for specifying criteria. In this case, pH.

Click on the [Chem code] button;

Click the“=" key;

Click the “refresh” key to show al available fields;

Select “pH” so that the text in the criterion box reveals the following:

[Chem code] = ‘pH’

Click “OK”
Go to “Chem Vaue’ and click “edit”. This opens the “Field criterion” form, which allows you to
select the pH range or limitations for which data should be returned in the query output. In this case,
data should only be returned for sampling visits where the pH was greater than 4.

Click on the [Chem Value] button;

Click the “>" key;
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Type 4 (note: no inverted commas are necessary when setting criteria using numbers) so
that the text in the criterion box reveals the following:
[Chem Value] > 4
Click “OK”
Once all the criteria have been st, click “next”.

To view the query results, click “View Results’.

Note: If you are dissatisfied with the query output and would like to make changes then click
“back”. Onceyou select “finish”, it is not possible to back-track through the stepsin the query
and you will berequired to start the query building process from the beginning.

9 Finally, click finish to reveal the final query output. The final query output should be similar
to the structure indicated in Table A3.1.

10 Go to “file” in the main menu bar and select “MS Office Links" then select “Anayse it with
MS Office”. MS Office will automatically open with a new file containing the data from the

guery output where it can be saved as an MS excel file and analysed further.
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