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Background

A number of geo-located data sets were generated during the Project. The terms of reference of the
project required that these data sets were stored in a database format and made available through an
on-line interface. The interface of choice was the Water Information System Platform (WISP) — an
online geographical data storage system run under the auspices of Orange-Senqu River

Commission (ORASECOM), accessed under the web address: http://wisp.orasecom.org.

A dedicated web page has been created on the ORASECOM Water Information System (WIS) to
provide access to data generated within the e-flows project:
http://wis.orasecom.org/content/studv/UNDP-GEF/HEstuary Environmental Flows

Additionally, an interactive base map has been created, presenting all geographical layers stored in
the WIS pertaining to this project. The base map can be assessed through the project data page, but
also directly through: http://wis.orasecom.org/content/study/UNDP-GEF/Estuary

Environmental Flows/EFlowsMap.htm

Objectives

The overall objective of this component is to provide a systematically organised set of spatial data
relevant to the project in order to support activities of specialists during the duration of the project
and for the use by catchment management organisations after project completion.

Report structure

Chapter 1: Background

This chapter provides general background information pertaining to the project task.
Chapter 2: Organisation of the database

Provides a general description and outline of the database and includes the general characteristics of
the project data and character of the data storage platform

Chapter 3 — 5: User Manual

The following three chapters is a basic user manual and cover the following aspects:
*  Chapter 3: Use of the Environmental flow requirement project web page on the WIS.
*  Chapter 4: Using the environmental flow requirement project map on the WIS.

*  Chapter 5: Using the geographical and attribute data independently of WIS.


http://wisp.orasecom.org/
http://wis.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental%20Flows/
http://wis.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental%20Flows/EFlowsMap.htm
http://wis.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental%20Flows/EFlowsMap.htm
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Organisation of the database

Rationale behind the adopted database organisation

The organisation of the Environmental flow requirement (EFR) database has been determined on

the basis of analyses of:
*  Characteristics of project data;
* Intended use of data;

®  Character of data storage and retrieval platform.

Characteristics of project data
The characteristics of the project data is outlined below.

All data relate to the following geographical entities:

* EFR core sites (a relatively narrow stretches of the Fish and Orange rivers, approximated

by point geographic coordinates);
* Point measurement sites other than EFR sites;
* River cross-sections;
®  Sub-catchment outlets;
* River reaches;

*  Orange River estuary and its parts;

The number of geographical entities is relatively low. There are three core EFR sites, ~ 20 sampling
points other than EFR sites, 12 river cross-sections, 17 subcatchment outlets and six river reaches.

Data are of the following types:

* one-off and spatially and temporary irregular campaign-based measurements (such as fish,

or macro-invertebrate surveys);

* tables (mostly representing data of various type combined in the process of calculating

ecosystem status indices);
* time series (such as river discharges or rainfall);

* measurement site and campaign metadata (photos, graphs, description of instruments,

model parameters).

Data belong to the following distinct thematic categories:

* hydrological data;
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*  water quality and sediment data;
*  raw ecological data;

* Ecological Status (EcoStatus) assessment indices;

O under current conditions;

O under scenarios.

Data differ in scope:

*  Generic data are useable out of scope of the e-flows project (e.g. results of fish or bird

surveys);

®  Specific data are related to the process of determination of EFR, and ate of limited use out
of the scope of the e-flows project (e.g. a Fish Response Assessment Index).

Intended use of data

In our opinion, datasets generated within the project will be primarily used within thematic context
(e.g. hydrological data, Ecological status assessment indices) and their scope (generic/specific).
Considering these, potential users of data will want to access specific thematic datasets.

Character of data storage platform

As agreed with the Client, the project’s database is to be hosted on ORASECOM’s Water
Information System, or WIS. That platform is based on OpenGIS GeoServer application. The
nature of the WIS is such that in principle it facilitates access to and visualisation of spatial datasets

but does not easily accommodate complex attribute data.

Adopted organisation of the project database

In view of the data characteristics outlined above, we have organised the database by thematic
datasets. In that, we have created individual geographical layers for distinct thematic datasets. For
example, we have created a geographical layer representing macroinvertebrate sampling points — a
dataset falling into Raw Ecological Data category. Other datasets under the same category, for
example, diatom sampling points, have been stored in separate geographical layer. The ‘EFR sites’
layer, is a notable exception from that scheme, as it stores a specific category of locations for which
data from several thematic categories are available. Additionally, we have separated the Orange
River estuary datasets from Orange River and Fish/Orange River datasets. The latter was dictated
by the fact that the thematic data for river sites and estuary sites had different character and were

organised in a different way.

The geographical layers are stored as ESRI shapefiles with attribute tables. The attribute table of a
layer stores basic attribute data such as name and short description, and/or a reference to an
external file(s). The external files contain tabular data, metadata describing the tabular data (e.g.
graphs presenting time series or photos of measurement site). Files with tabular data are stored
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either in American Standard Code for Information Interchange (ASCII) text format, or in MS
Excel format, depending on the complexity of data they contain. Graphs and photos are stored in
Joint Photographic Experts Group (JPEG) format.

Within this database, generic data, which are meant to be re-used in other applications, are provided
in raw format. For example, results of diatom surveys are presented as diatom counts at a site.
Specific data are provided with their context. For example Fish Response Assessment Index is
presented within a spreadsheet that includes all factors used in its calculation.

Physically, Geographic Information System (GIS) layers are stored within the WIS GeoServer
environment. The tabular data are stored in the directory tree presented in Table 1. Graphs and
figures are stored in the directory tree shows in Table 2, while photos atre stored in the directory

tree shown in Table 3.

The project data also include all project documents (reports) as well as a number of ready-made
maps generated for presentation of project area and location of measurement sites. These elements
are not sensu-stricto geo-located. They were, however, included in the Project database, in the

directory tree presented in Table 4.

Both the WIS GeoServer base map, and the project web page support the above organisation for
easy retrieval of tables and graphs. The WIS GeoServer base map facilitates retrieval of data for an
individual geographical entity, while the web page provides easy retrieval by dataset.
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Thematic categorty
GIS layer

Data Set

Physical location of file*

EcoStatus Assessment Indices

EFR sites

Ecological Importance and Sensitivity
EcoStatus level 4

Fish Response Assessment Index
Geomorphological Driver Assessment Index
Index of Habitat Integrity

Macroinvertebrate Ecological Traits
Macroinvertebrate Response Assessment Index
Physico-chemical Driver Assessment Index

Riparian Vegetation Response Assessment Index

/Ecostatus_Assessment_Indices/Ecological_Importance_and_Sensitivity/
/Ecostatus_Assessment_Indices/EcoStatus_level_4/

/Ecostatus Assessment Indices/Fish Response Assessment Index/

/Ecostatus Assessment Indices/Geomorphological Driver Assessment Index/
/Ecostatus_Assessment_Indices/Index_of_Habitat_Integrity/
/Ecostatus_Assessment_Indices/Macroinvertebrate_Ecological_Traits/
/Ecostatus_Assessment_Indices/Macroinvertebrate_Respoinse_Assessment_Index/
/Ecostatus_Assessment_Indices/Physico-chemical_Driver_Assessment_Index/

/Ecostatus_Assessment_Indices/Ripatian_Vegetation_Response_Assessment_Index/

Scenario EcoStatus Assessment

EFR sites EcoStatus level 4 /Scenario_Ecostatus_Assessment/EcoStatus_level 4/

Fish Response Assessment Index /Scenario_Ecostatus_Assessment/Fish_Response_Assessment_Index/
Geomorphological Driver Assessment Index /Scenatio_Ecostatus_Assessment/Geomotrphological_Driver_Assessment_Index/
Macroinvertebrate Ecological Traits /Scenatio_Ecostatus_Assessment/Macroinvertebrate_Ecological_Traits/
Macroinvertebrate Response Assessment Index  /Scenatio_Ecostatus_Assessment/Macroinvertebrate_Respoinse_Assessment_Index/
Physico-chemical Driver Assessment Index /Scenario_Ecostatus_Assessment/Physico-chemical_Driver_Assessment_Index/
Ripatian Vegetation Response Assessment Index /Scenatio_Ecostatus_Assessment/Ripatian_Vegetation_Response_Assessment_Index/
Riverine Fauna Response /Scenario_Ecostatus_Assessment/Riverine_Fauna_Response/

Raw Ecological Data
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Thematic category

model nodes

Hydrological
model dams

Monthly Flows (modeled)

Monthly Rainfall Input to Model
Monthly Scenario Flows
Disaggregated Daily Scenario Flows
Pitman Model Parameters

Scenario Monthly Flows

Monthly Flows (modeled)

GIS layer Data Set Physical location of file*
Diatoms Diatom survey of Fish and Orange Rivers /Raw_Ecological_Data/Diatoms/
Macro- Macroinvertebrates survey of Fish and Orange  /Raw_Ecological_Data/Macroinvertebrates/
invertebrates Rivers
Fish Fish survey of Fish and Orange Rivers /Raw_Ecological_Data/Macroinvertebrates/
Estuary Macroinvertebrates survey in the estuaty /Raw_Ecological_Data/Estuary_Macroinvertebrates/
Macroinvertebrates
Estuary Fish Fish survey in the estuary /Raw_Ecological_Data/Estuary_Fish/
Estuary Birds Bird sutvey in the estuaty /Raw_Ecological_Data/Estuary_Birds/
Estuary Macrophytes survey in the estuary /Raw_Ecological_Data/Estuary_Macrophytes/
Macrophytes
Estuary Macroalgae (including diatoms) survey in the /Raw_Ecological_Data/Estuary_Macroalgae
Macroalgae estuary
Hydrological Data
Hydrological Disaggtregated Daily Flows (modeled) /Hydrological _Data/present_day_disaggregated_daily_flows/

/Hydrological_Data/ptresent_day_monthly_flows/
/Hydrological_Data/monthly_rainfall_input_to_model/
/Hydrological_Data/scenario_monthly_flows/
/Hydrological_Data/scenario_disaggregated_daily_flows/
/Hydrological Data/pitman_model_parameters/

/Hydrological_Data/scenatio_monthly_flows/

/Hydrological_Data/ptresent_day_monthly_flows/
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Thematic category

GIS layer Data Set Physical location of file*

River cross- Stage-discharge relationship /Hydrological Data/stage_discharge_relationship/

sections

Water Results of WReMP Fish River Water Hydrological_Data/WReMP_Fish_River_Water_Management_Model/

Management Management Model

Models
Results of WRMP Integrated Vaal River System Hydrological Data/WRMP_Integrated_Vaal River_System_Model/
Model

Water Quality and Sediment Data

Estuary Sediment Sediment surveys in the estuary Water_Quality_and_Sediment_Data/Estuaty_Sediment/

Estuary Water Water quality surveys in the estuary Water_Quality_and_Sediment_Data/Estuary_Water_Quality/

Quality

* Relative to http:/ /wis.orasecom.org/content/study/ UNDP-GEF/Estuary Environmental Flows/


http://wisp.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental%20Flows/
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Table 2. Organisation of overview figure files

GIS layer
Category Data set Physical location of files
EIR sites
EcoStatus Index of Habitat Integrity =~ /Ecostatus Assessment Indices/Index of Habitat
Assessment Integtity/
Indices

Hydrological model nodes

Hydrological data  Present day disaggregated ~ /Figures/present_day_disaggregated_daily_flows/
daily modelled flows

Present day monthly /Figutes/present_day_monthly_flows/
modelled flows

Monthly Rainfall Input to /Figutes/monthly_rainfall input_to_model/

Model
Monthly Scenatio Flows /Figutes/monthly_scenatio_flows/
Disaggregated Daily /Figures/disaggregated_daily_scenario_flows/

Scenario Flows

Pitman Model Parameters  /Figutes/pitman_model_parameters/

River cross-sections

Hydrological data  Stage-discharge relationship /Figures/stage_discharge_relationship/

* Relative to http://wis.orasecom.org/content/study/ UNDP-GEF/Estuary Environmental Flows/

Table 3. Organisation of photographs

GIS layer Category Data set Physical location of files

River cross-sections  Hydrological data Stage-discharge relationship /Photos/

Table 4.  Organisation of non-geolocated documents

Category Physical location of files

Documents /Documents/

Maps /Maps/
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Use of the e-flow web page on the WIS

The E-flows Research Project web page has been created with the purpose of enabling access to
the data sets generated within the Project. The page was designed to be simple and intuitive. It is

available at http://wis.orasecom.org/content/studv/UNDP-GEF /Estuary Environmental Flows/

)
U &
EgrLUNODSgﬁ

UNDP-GEF Orange-Senqu Strategic Action Programme
Environmental Flow Requirements of the

Fish River and the Orange-Senqu River
Mouth

Background

The Orange-Sengu River riparian States (Botswana, Lesotho, Namibia and South Africa) are
committed to jointly addressing threats to the shared water resources of the Basin. This is
reflected in bilateral and basin-wide agreements between the riparian states and led to the
formation of the Orange-Senqu River Commission (ORASECOM) in 2000.

ThE Orange Senqu Strategic Action Programme’ Project supports ORASECOM in developing
a basin-wide plan for the management and development of water resources, based on
Integrated Water Resources Management (IWRM) principles.

The water resources of the Orange-Senqu River are heavily utilised and the system is highly
regulated with 23 major dams within its Basin. It is also connected to other river systems
for water import and export via six inter-basin water transfer schemes.

The project presented here addresses Environmental Flow Reguirements (EFR) of the
ephemeral but nevertheless significant Fish River, and the Orange-Senqu River, from its
confluence with the Fish River downstream to the Orange-Senqu River mouth.

This section of the basin has not been covered in any detail by the earlier studies, during
2009-2010. This area Is to be the subject of this Research Project. The importance of
completing the Environmental Fliow Reguirements picture is becoming increasingly urgent
due to the fact that two large dams, one in the Lower Orange (Vicolsdrift Dam) and one in
the Lower Fish (Neckartal Dam), are at an advanced state of planning.

The web page contains the following sections:
* Background: Presents background information about the project.
* Project on-line map: Provides access to all geographical layers.
*  Documents: Provides links to project reports.

*  Data: Provides links to external tabular data, graphs, photos and a map showing the
individual geographical layer.

*  Maps: Provides links to ready-made project maps.
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800 /[ wisp.orasecom.org/content % | =

€ | [} wisp.orasecom.org/content/ study/UNDP-GEF/Estuary%2 OEnvironmental%20Flows /

Use

The Data section is organised into sub-sections reflecting data categories:

Project's on-

Project's on-line
hosted on the WIS

Hiect. The map is
g dtcess to spatial data
and attribute data associat

View map

Documents m

TR1S_E-flowsInception §Q

v

download

Data

Below are all dat:
can be accessed
dataset

ith these datasets
" link under each

% generated within the project. GIS data asocia
her through the on-line map or through the "

Ecostatus Assessment Indices.

Ecostatus Level 4

Results of the EcaStatus modal that integrates assessments for individual biophysical camponents of the system, as per
Kieynhans & Louw [2007). Results based on 2012 surveys.
data files map

Ecological Importance and Sensitivity
Resutis of assessment of Ecological Importance and Sens

1999, updated in 2010). Resuts based on 2012 surveys
data files map

ity accarding to methodology by Dr € Kieynhans (DWAF,

Fish Response Assessment Index

of the data section of the page

*  EcoStatus assessment indices (under current conditions);
®  Scenario EcoStatus assessment indices (under simulated scenarios);
* Hydrological data;
*  Water quality and sediment data;
*  Raw ecological data;
*  Metadata.
(—70' O wisp.orasecam.or’g."cemen\(,’studv.’UNDPfUEF;‘Lstuar\&'zUEnwronmen[a\%zUF\ows." P
Data

Below are all data sets
can be accessgg.e
dataset

1S data asociated with these datasets
h the "map" link under each

Ecostatus Assessme

EcoStatus Level 4

Results of the EcoStatus model that Integrates assessments for individual biephysical components of the system, as per
Kleynhans & Louw (2007). Results based on 2012 surveys.
data files map

and
Results of assessment of Ecological Importance and Sensitivity according to methodology by Dr C) Kleynhans (DWAF,
1999, updatad in 2010). Results based on 2012 surveys.
data files map
Fish Response Assessment Index

Fish Response Assessment Index (FRAI) accarding to Kieynhans (2007). Index determined hased on 2012 surveys.
data files map

cal Driver A Index

Geomarphalogical Driver Assessment Index (GAL) according to Rountras and dus Presz (in prep). Index
an 2012 surveys
data files map

Index of Habitat Integrity

Index of Habitat Integrity (IHI) assessed for ¢
(2009a). Index determined based on 2012 surveys.
graphs data files map

instream and rigarian compon:

s, according to Kleynhans =t al

Macroinvertebrate Ecological Traits

g ’ . . . - R———
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For each of the categories available data sets are listed. For each data set, a short description is
given of what the data set contains, and below that, links to external tabular attribute data (‘data
file’), graphs (‘graphs’) or photos (‘photos’) are provided. Also provided is the link to a WIS
GeoServer map (‘map’) showing location of the geographical entities for which the given data set is

relevant.
— =
806 /[ wisp.orasecam.org/content % |\ e
&« C | [} wisp.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental%2 0Flows / w =

Data

Below are all data sets generated within the project. GIS data asociated with these datasets
can be accessed either through the on-line map or through the "map"” link under each
dataset

Ecostatus Assessment Indices

EcoStatus Level 4

Results of the EcoStatus model that integrates assessments for individual bicphysical components of the system, as per
Kizynhans & Louw {2007). Results based on 2012 surveys
data files map

and ¥
Results of assessment of Ecological Importance and Sensitivity according to methodology by Dr €1 Kleynhans (DWAF,
1999, updatad in 2010). Results based on 2012 surveys
data files map

Fish Response Assessment Index

Fish Response Assessment Index (FRAL) according to Kleynhans (2007). Index determined based on 2012 surveys.
data files map

Geomor Driver Index
Geomarphalogical Driver Assessment Index (GAI) according to Rountres and du Preez (in prep). Index determined hased
on 2012 surveys.
data files map

Index of Habitat Inte,

tream and riparigs components, accarding to Kleynhans et al.
graphs data files map

Macroinvertebrate Ecological Traits

Clicking on the ‘data files’ link opens another browser window that contains list of external
attribute data files available for the given data set. For example, clicking on ‘data files” under
Geomorphological Driver Assessment Index will open the following window:

|| wisp.orasecam.org/content

& c ﬁ wisp.orasecom.org/content/study/UNDP-GEF/Estuary®20Environmental®%20Flows / b d =
Data
@ 0O O wisp.orasecom.org/content/study/UNDP-GEF/Estuary Environmental Flow... ™
| [ wisp.orasecom.org/content/study/UNDP-GEF /Estuary#20Environmental#2 OFlows /f
& Geomorphological Driver Assessment Index
clicking on the link may open the file in the browser. To download the file - right mouse click and select: Save as...
! GAI_IV_PES_EFR_Fish1.xls
GAI_IV_PES_EFR_Fish2.xls
. GAI_IV_PES_EFR_Fish_3.xls
GAI_IV_PES_EFR_05.xls
GAI_IV_REC_EFR_O5.xls
¥
g
1

Names of these files decode their contents. First part of the file name represents variable stored in
the file. In the above example, ‘GAI_IV_PES’ denotes Geomorphological Driver Assessment

11
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Index IV, Present Ecological State. The second part of the file name represents location: e.g.
‘EFR_Fish1’ denotes site EFR Fish 1.

Tabular external attribute data files are, however, organised in two ways. For most of the features,
there are individual tabular data files for each of the locations for which the data are available. For
some data sets, where it is expedient to do so, tabular data are also stored in a single file for all
locations. In such a case, the second part of the file name will be “allsites’, as for example for the
EcoStatus level 4 index:

| | wisp.orasecom.org/content %

%
n

&« C' | [] wisp.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental%2 0Flows /#null

@® 0O O wisp.orasecom.org/content/study/UNDP-GEF/Estuary Environmental Flow... ™
" D wisp.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental%2 0Flows /f ‘

EcoStatus Level 4
clicking on the link may open tha file in the brawser. Ta download the file - right mouse click and select: Save as..

ECOSTATUS4 _EFR_Fish1.xlsx

ECOSTATUS4 _EFR_Eighe=en

= x
ecostatuss R
ECOSTATUS4 J

Macroinvertebrate Ecological Traits

Lol o L Lo .

To download an external attribute data file, user has to right-mouse click on the link and select
‘Save file as...’from the contextual menu (the exact command may differ depending on browser
and operating system).

|| wisp.orasecom.org/content

& C' | [] wisp.orasecom.org/content/study/UNDP-GEF/Estuary¥%20Environmental#%20Flows / 9

N
n

Datg

J ® O O wisp.orasecom.org/content/study/UNDP-GEF/Estuary Environmental Flow... .}

‘ [ wisp.orasecom.org/content/study/UNDP-GEF /Estuary¥20Environmental#20Flows /f

Geomorphological Driver Assessment Index
clicking on the link may open the file in the browser. To download the file - right mouse click and selact: Save as.

GAI_IV_PES_EI

Open Link in New

GAI_IV_PES_E| QOpen Lin '/
GAI_IV_PES_E|
GAI_IV_PES_E|
GAI_IV_REC_E|

Open LinkSsdacognito Window
Save Link As...

Copy Link Address

Copy

Search Google for 'GAI_IV_PES_EFR_Fish1.xls'

Inspect Element

Look Up in Dictionary
Speech >

New TextWrangler Document with Selection
Add to iTunes as a Spoken Track
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Alternatively, the user may click on the file link, and the file will be opened in the browser window

(if browser supports reading the given file format), or the user will be prompted for downloading
the file.

After clicking on the ‘Graph’ link for a dataset, a set of graphs available for given dataset will appear

in a new browser window. For example, clicking on ‘Graphs’ under Present Day Monthly Flow, will
open the following window:

|| wisp.orasecam.orgfconten: X

= C ML B sicn aracacam ara fenntant fetrardi LIMAD CEC (L bnm IACmuivnnmant- AKEIAE Lnir il =l
@® O © wisp.orasecom.org/content/study/UNDP-GEF /Estuary Environmental Flows/functions.php?f=_. "

| U wisp.orasecom.org /content/study/UNDP-GEF /Estuary#20Environmental%20Flows /functions.php?f=sh.._ |

To dewnload the graph - right mouse click and select: Save image as...

modelled monthly incremental flows at F10_1

15

flow [Mm3/month]
10

oo i Rshalll; ool ok ,“nlll b

T T T T
1930 1940 1950 1960 1970 1980 1890

year

o ma
years. Data presented hers are monthly.
graphs data files map

Lelarionshio

To download the figure, user has to right-mouse click on the figure appearing in the browser
window and select ‘Save file as...” from the contextual menu.

Clicking on the ‘Map’ link opens another browser window which shows a background map (Google
physical map), selected general GIS layers (Orange-Senqu River sub-catchments) and shows
features (entities) that are relevant to the selected data set. For example, clicking on the ‘Map’ link
under Macro-invertebrates dataset will open the following window:
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|| wisp.orasecam.orgfconten: X

©® O O wisp.orasecom.org/content/study/UNDP-GEF/Estuary Environmental Flows/LayerMap.... ™| w2
J

| B wisp.orasecom.org/content/study/UNDP-GEF/Estuary%2 0Environmental%20Flows /LayerMap.ph

_——

Overlays
(") Secondary Catchments

EFlows Layer
™ () Macroinvertebrates

Keelmavnshwp

This maps show location of all points for which Macro-invertebrates data were collected. This map

can be used in the same way as the main project map, the use of which is described in the next
section.

Use of the documents, maps and metadata section of the page

The Documents and Maps sections contain plain links to downloadable files. Files can be
downloaded upon clicking on these links.
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Using the e-flows project map on the WIS

UNDP-GEF Orange-Senqu Strategic Action Programme
E-flows Research Project, Database

The interactive map has been created with the purpose of presenting geographical location of data
sets generated in the Project. The map uses WIS GeoServer GIS functionality.

The map is available at: http://wis.orasecom.org/content/studv/UNDP-GEF /Estuary

Environmental Flows/EFlowsMap.htm

The Map window contains a panel displaying the map, and a control panel (marked in the figure
below) allowing for selecting which layers are to be displayed in the map.

wisp.orasecom.or Ter
&« [ wisp.oragftom.org/content/ Rdy/UNDP-GEF/Estuary%20Environmental%20Flows /EFlowsMap.htm

Windhoek

Base Layer
® Google Physical
_' Google Streets
Google Hybrid
- Google Satellite
Overlays
(] African Borders
] Secondary Catcifnents

Walvs Bay

EFlows Layers

# O i EFR Sites|
& MRU
 Diatoms

(1 8 Macroinveftebrates

qJI Estuary Bfds

(D] ; Estuary Figh
q‘l Estuary M
] Estuary Mi
@ Estuary Seq§ment
@ Estuary Wafgr Quality

7 ) i HEC-RAS Hyfrodynamic Model

(] & Pitman Modelfams
& Pitman Model

[m] -\JI River cross sect!

Nababeep

roinvertebrates

Upington
o+ Ki lm%er\e

Bloen|

South
Africa

Zwartbosch
anare atura Biﬂ:;f" i wa,e,

Map. dafa @201 3 AfnGIS (Pty) Ltd, Google ~ M

The control panel contains a number of generic layers, such as Google physical layer, major rivers

of the Orange basin, national boundaries etc.
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[ wisp.orasecom.arg/content % |

- c | D wisp.orasecom.org/content/study/UNDP-GEF Estuary#20Environmental%20Flows /EFlowsMap.htm ﬂf:

e — 1 ko

% Diatoms
& Macroinvertebrates
@ Estuary Birds
- Estuary Fish
Estuary Macroinvertebrates
Estuary Microalgae
ﬁ Estuary Sediment
‘ Estuary Water Quality
& HEC-RAS Hydrodynamic Model
@ Pitman Model Dams
& Pitman Model Nodes
& River cross sections

O00OoOO0O0OoOOoOOoO

LSy

Kimberle
°

The control panel also lists all Project layers, which are shown under the heading ‘EFlows layers’.

For each layer, next to its name, there is a tick-box, a radio-button and a symbol of a parcel.

000 =
J UL [] wisp.orasecom.org/content X

) Google Satellite

(] African Borders
] Seconda

& Diatoms

@ Macroinvertebrates

- Estuary Birds

ﬁ Estuary Fish

- Estuary Macroinvertebrates

[afolalal

& Estuary Microalgae
- Estuary Sediment
@ Estuary Water Quality
8 HECRAS Hydrodynamic Model
& Pitman Model Dams
& Pitman Mode! Nodes
River cross sections.

DEEED

Tick box

& - c \D wisp.orasecom.org/content/study/UNDP-GEF /Estuary%20Environmental%20Flows /EFlowsMap.htm ﬂf =
Base Layer ST windh
@ Google Physical
[®] Google Streets
) Goagle Hybrid

Res A
 Map data ©2013 AfriGIS (Ply) Lid, Google~

3

Kimberle
©

Watei|

s

T

o

Clicking on the tick-box causes the selected layer to be displayed in/removed from the map
window. More than one layer’s tick box can be selected, and this will result in multiple GIS data

layers to be displayed in the map window.
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8006 / [} wisp.orasecom.orgfcontent % || |

€« C' | [ wisp.orasecom.org/content/study/UNDP-GEF /Estuary%2 OEnvironmental%20Flows /EFlowsMap.htm o

Base Layer

(C] Google Physical

(@] Google Streets

() Google Hybrid

) Google Satellite
Overlays

(] African Borders

[ Secondary Catchments

EFlows Layers

& @ @ MRU

& O @ EFR Sites

# (O @ Diatoms

& O i Fish

& Macroinvertebrates

i Estuary Microalgae

ﬁ Estuary Fish

é Estuary Macroinvertebrates
] Estuary Macrophytes

ﬁ Estuary Birds

i Estuary Sediment

& Estuary Water Quality

& River Cross Sections

i Pitman Model Nodes

@ Pitman Model Dams

& Pitman Model Subcatchments
& HEC-RAS Hydrodynamic Model

Radio-button

E-flows Research Project, Database

The radio-button enables querying features (individual geographical entities) shown in the map.
When the radio-button is on, clicking on a feature shown in the map displays a new window that

contains data for the selected feature.

If there are no external tabular attribute data associated with the selected feature, the new window
will contain just the basic info about the feature: name, 1D, type, as in the figure below.

— — 1
|) wisp.orasecom.org/conteni % Iy
€« C | [ wisp.orasecom.org/content/study/ UNDP-GEF/Estuary%20Environmental%20Flows /EFlowsMap.him 57| =

Base Layer

® Google Physical

() Google Streets

() Google Hybrid

© Google Satellite
Overlays

(] African Borders

(7] Secondary Catchments

J:ﬁ

® O O wisp.orasecom.org /content/study/UNDP-GEF/Estuary Enviro... " |

[} wisp.orasecom.org/content/study/UNDP-GEF /Estuary%20Environmenta. .

EFlows Layers

o @ MRy Shapefile: MRU

@ () & EFR Sites

L & Diatoms Attributes and tabular data associated with the selected feature
@O @ Fish » 3

& Macroinvertebrates Fish
] Estuary Microalgae

'”‘ Estuary Fish

& Estuary Macroinvertebrates

& Estuary Macrophytes

é Estuary Birds

- Estuary Sediment

lﬁ Estuary Water Quality

i River Cross Sections

8 Pitman Model Nodes

& Pitman Model Dams

& Pitman Madel Subcatchments
i HEC-RAS Hydrodynamic Model

river name
e MRU Fish A

GEOZONE Lower Foothills, Canyon

Uniform  system operation between
Hardap Dam and Neckertal Dam.
Homogeneous in terms of ecosystem
functioning.

RATIONALE

[ close |

If there exist external attribute data or figures or photos associated with the selected feature, the
new window will contain links to the relevant files, as in the figure below.
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— |
[} wisp.orasecom.org/content % "0
&« C' | [} wisp.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental%20Flows/EFlowsMap.htm 57| =
Base Layer 4 \.‘
J
® Google Physical 3
) Google Strests - i
') Google Hybrid I |
) Google Satellite & PA
Overlays | ® O O wisp.orasecom.org/content/study/UNDP-GEF /Estuary Environme... ™
[ African Borders "l [ wisp.orasecom.org/content/ study/ UNDP-GEF/Estuary’%20Environmentali2

[”J Secondary Catchments

EFlows Layers

17.764384

i Macroinvertebrates s

i Estuary Microalgas Lat -26.281484
T data file(s} :
& Estuary Fish
surve Diatoms

@ Estuary Macroinvertebrates
é Estuary Macrophytes

2 .
&8 Estuary Birds data file(s}:

@ Pitman Model Nodes
 Pitman Model Dams
& Pitman Model Subcatchments
% HEC-RAS Hydrodynamic Model |

& O 8 MRY Shapefile: EFR Sites
Y ’
S0 S EER Sites Attributes and tabular data associated with the selected feature
g B Dietoms; i EFR_Fishl
& O @ Fish

Results of diatom iatoms_EFR_Fish 1.5 smm—
v All_S it
data file(s}:
Results of fish Fish_EFR_Fish 1.5 "
survey Fish_All_Sites.XIsx ——

4 Results of i 1
& Estuary Sediment Macroinvertebrates_EFR_Fish1.xlsx
P Y ) et Macroinvertebrates_All_Sites.xisx
& Estuary Water Quality v
River Cross Sections. Ecological data file(s}:
Importance  and EIS_All_Sites.xlsx

To download a file, user has to right-mouse click on the links in that window and select ‘Save file

as...” from the contextual menu.

— —
wisp oravecom org/conten %
- C [ wisp.orasecom,ong/content/study/UNDP-GEF/ ExtuaryX20Environmentalnl OFlows /EFlowsMap. htm
Bage Layor ¥ .
@ Google Physical _
Google Stroels - :
Gaogle Hybrid :
Google Satellite S s 4
| Overtays 800 wsp org/ Jstudy/ UNDP-GEF /Estuary
;‘:"mn Ca;c . |] wisporasecom.org/ content/study/ LIND! IEnviranmer
EFiows Layers
y Sl Shapefile: EFR Sites
@ EFR Saes
&0 @ Distoms L Attributes and tabular data associated with the selected feature
== 11 e 1D EFR_Fishz
| & Macronverebrates o 17.758928
i Eetuary Micraalgas e 26 874099
& Estuary Fish desatts ot sutom gaa fle(e): )
@ Estuary Macroinvertebrates survey Diatoms. u:ﬁg Open Link in New Tab
& Estuary Macrophyles et #‘;.fz 2 pighay  OPen Link in New Window
é Estuary Birds Burvey Fish_All_Sites.xii  Open Link in Incognito Window
@ Estuary Sediment esuis or daka flela): @ beat Save Link As...
& Esiuary Water uality macts g::: Link Address /—\ i
4 Rovur Cross Sections Ecolopioal data flle{s}: Search Google for 'D —
i Pitman Model Nodes Impertance  and £ R bires.xts —_———i—
i Pitman Model Dams & S TRAE} S Inspect Element
& Pitman Modsl Subcatchments ook e Dedoam
i HE CRAS Hydrodynamic Model Spesch =
New TextWranaler D with Select]

Add to iTunes as a Spoken Track

Only one radio button can be on at a time, or in other words, only one layer can be selected for

displaying description of its elements.

Clicking on map features/objects when none of the radio buttons is on will have no effect at all.

However, clicking of features/objects from a layer that is not selected at the time, or clicking on

locations where there are no features (apart from the background map) will cause an error window

to appear as in the figure below:
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Clicking on the parcel symbol next to the layers’ name will initiate downloading of files storing that

layer.
- —
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€& - C | [} wisp.orasecom.org/content/study/UNDP-GEF/Estuary%20Environmental?%20Flows/EFlowsMap.htm {_‘,?i =
Base Layer I -
® Google Physical Save As: |Fish.zip 1[4]
L Google Strests
O Google Hybrid | ¢ o |[ s = i a2 ( )
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| Cancel | @ \\,_\

The GIS data are downloaded as a single zipped file. That file contains six files which store the

layer in ArcView shapefile format. The shapefiles can be opened and further manipulated in any

off-line GIS software.
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Using the geographical and attribute data
independently of WIS

Each of the shapefiles storing geographical features in the e-flows project’s database contains an
attribute table for the layer. The convention adopted for the e-flows project’s database is such that
complex attribute data are not stored in the shapefiles attribute tables, but in external ASCII or MS
Excel files. Shapefile attribute tables contain references to these external files. While web interface
and WIS map, as described above, facilitate access to these external attribute files, these external

files can also be accessed directly and manipulated off-line.

Structure of shapefile attribute tables

Shapefile internal attribute table stores information for individual geographical features in a number
of (user-defined) columns. EFR database stores data in columns with names formulated according

to a certain pattern.

In situations where shapefile attribute table stores data directly, column name represents the code

for the variable stored in that column.

However, if the shapefile attribute table stores reference to an external attribute file, column name

represents code for the variable, and data type stored in the external files.

For example, a column name ‘vegrai_dat’ represents a code for variable stored in that column
(‘vegrai’) and data type for that variable (‘dat’).

There are three possible data types:
* ‘dat’ — representing tabular attribute data;
* ‘fig’ — represents a figure or a graph;

*  ‘pic’ represents a photo.

Metadata file

The meaning of variable codes is captured in the metadata file, which is accessible from the
Project’s web page under the Metadata section. This file is located in
http://wis.orasecom.org/content/studv/UNDP-GEF/Hstuary Environmental

Flows/Metadata/Shapefiles metadata/shapefiles db_columns.csv

The metadata file is a comma-separated value (csv) file, which can be viewed in MS Excel or any

text editot.
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The metadata file contains the following information:
*  Variable’s code;
e Variable’s full name;
® Thematic category;

¢ Dataset name;

In case when references to external files are stored in the internal shapefile attribute table, the table
stores file name only. The location of the external file on the WIS system can be obtained as
follows:

http://wis.orasecom.org/content/studv/UNDP-GEF/Fstuary Environmental Flows/thematic

category/dataset name/file name.ext

where:

* Thematic_category represents thematic category of the variable obtained from the
metadata fil;

* ‘dataset_name’ represents name of the dataset for the variable, obtained from the metadata
file;

* ‘file_name.ext’ represents name of the external attribute file stored in the shapefile attribute
table.

Shapefile attribute table may contain reference to more than one external attribute file for a single
geographical feature. In such a case, there are more than one entries in the shapefile attribute table,

separated by % symbol.
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