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Rationale

Primary condition for the successful disaster risk reduction is availability of the adequate data and
information, when needed and where needed. At all level of governance, most of the disaster risk
reduction activities are related to horisontal and vertical coordination. Data and information are the
major ‘food’ for the coordination.

Internet has become a data and information communication standard. Text, images, and video are
distributed globally via the internet. On top of that, internet has become a standard for applications
distribution. That was the main reason why internet (web) was chosen as the disaster risk
reduction information distribution platform. User can easily link to various information sources and
extract alphanumeric and graphical information from any web page of the application.
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Main rationale behind this application was to have a tool which can enable continuous spatial and
temporal disaster risk assessment and monitoring for Northern Cape. Risk is a function of many
parameters, and the most significant are hazard, vulnerability, exposure, coping capacity and
resilience. Continuous risk assessment require continuous monitoring and assessment of those
major input parameters, spatially and temporarily.

Basic principles behind this web application was to link to existing web information where
available, and to develop all those not available for this particular purpose. Web address of the
aplication is: http:/dimtecrisk.ufs.ac.za/nc/

Input Data

Assessment of hazard, vulnerability and other risk parameters require calculation of various
indicators and/or indices. For all those indicators input data are required. For some of them input
data are freely available and accessible via internet. For other, input data are not freely available
and significant amount of funds are required to be able to have a continuous access to those data.

Meteorological data is the major data source for hazard related indicators calculation. For limited
number of stations for the Northern cape, meteo data is freely available from the international data
sources, and those data is updated continuously, on monthly basis. Despite several negotiations
with the South African Weather Service (SAWS), there was no success to obtain their data.
Amount of money required by the SAWS, for the meteo data, is far above most of research funds.

Water Resources 90 (WR90,Water Research Commission) data was the major data source for the
calculation of a historical spatial and temporal distribution of hazard related indicators, such as
rainfall trends or SPI. Unfortunately WR90 data time span is 1921 - 1990. Presently, there is an
initiative to extend those data. When data extension is available, it will be included into this web
application.

Application Components

Existing web application is a operating system independent. It can run on any operating systems,
such as Windows, Linux or Mac OS. At present, application is installed on the Windows Server.

Two major application components are relational database and embedded mathematical language.
Relational database (presently MS SQL Server, www.microsoft.com) contains all relevant time
series data, such as rainfall or temperature. It is a safe and convenient way to manage large
amount of time series data. All analysis and visualisation are done on-the-fly. There is no a single
one index pre-calculated. It was not possible to do using any of the existing conventional web
development languages. This application uses an embedded mathematical language Mathematica
(www.wolfram.com).
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Frame Based Menu

Internet application is a frame based. Top frame (Fig.2) contains main menu items, such as
METEO, FLOOD, DROUGHT, etc. Selecting any of those main menu items will open left-side
content menu. As internet application grows, number of top main menu items will increase.

METEO | FLOOD | DROUGHT | FIRE | ANIMAL DISEASES | PLANT DISEASES | VULNERABILITY | HOME

Fig. 2: Main (top) menu

Left menu consists of main topics (all caps) and subtopics. If main topic content is closed, it shows
a “+” sign before the topic title (like “+CYCLONE”). Once selected, content of the main topic will
open showing it’s sub-content, having a “” sign before (like “~“CYCLONE”). If any of the sub-
content items starts with the “+” sign, it indicates them having a sub-sub-content.

Hazard - Meteo

METEO menu contains information related to meteorological data, such as weather forecast,
rainfall, temperature, etc. (Table 1). Information such as weather forecast are just links to the most
suitable external web pages freely available for this purpose. Most of the METEO menu content is
related to the analysis and visualisation of the relevant data, such as RAINFALL, TEMPERATURE,
EVAPOTRANSPIRATION, and ANALYSIS. The main idea behind this work was to analyse and
visualise complex time series data to unveil patterns in those data and visualise them for better
understanding of their behavior.

Table 1: METEO menu content

Left Frame Menu Description Figure
CYCLONE Indian ocean tropical cyclone monitoring 3
WEATHER Daily / hourly weather forecast for the selected town 4
MAYBE RAIN IN Accumulated rainfall satellite estimation for 7 or 14 days ahead 5
RAINFALL Rainfall data analysis and visualisation

WMO Stations | Weather stations map - Google based 6
Regime | Relative annual rainfall variation and it’s linear trend 7
Annual | Long-term annual rainfall and it’s trend 8

Cumulative | Cumulative monthly rainfall 9

Monthly | Monthly rainfall info for selected station 10

For a Month | Monthly rainfall for selected station for selected month including linear 11
trend
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Left Frame Menu Description Figure
TEMPERATURE Temperature data analysis and visualisation
Min, Max, Diff | Daily min, max and mean temperature for selected station 12
Monthly Hi-Low | Monthly temperature info for selected station 13
Hi-Low per Month | Min and max temperature info for selected month for selected station 14
EVAPOTRANSPIRA Basic evapotranspiration analysis
TION
ETo | Average monthly reference evapotranspiration for selected station 15
ANALYSIS Additional meteo analysis
Visual Trend | Monthly rainfall moving average for selected station for selected 16
number of months
For a Month | Min, max temperature and rainfall linear trends for selected station for 17
selected month
Frequency | Daily rainfall frequency for selected station for selected bin width 18
Exceedance prob. | Daily rainfall exceedance probability for selected station for selected 19
amount

For example, items under ANALYSIS sub-menu will enable visualisation of a trend of rainfall data,
to analyse data frequency, or to have information about exceedance probability of particular rainfall

amount.

MLIZO 1000 IDROVGHT I FIRE | AMIMAL DASEASES I PLAMT DESEASES | YULMIRABIALYY | MOMe

Fig. 1: METEO - Tropical cyclones monitoring page
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Fig 2: METEO - Weather forecast for the selected station
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Fig. 3: METEO - Long-term annual rainfall for selected station with linear trend
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Fig. 4: METEO - Cumulative monthly rainfall for selected station
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Hazard - Drought

Content of the DROUGHT menu is related to analysis and visualisation of relevant drought
indicators, such as Standardised Precipitation Indicator (SPI), Percentage of Normal, or Deciles. It
is a useful tools to understand complex drought temporal and spatial behavior, as shown on
Figures 20-24.

Table 2: DROUGHT menu content

Left Frame Menu Description Figure

Visualisation of the drought related indices

Percentage of Normal as an indicator for dry period 20
Deciles as an indicator for dry periods 21
Standardised Precipitation Indicator (SPI) for selected catchment or 22

station, for selected period, including information about dry period
severity.

Drought indicators analysis

SPI trend for selected quaternary catchment for selected month 23
Information about exceedance of selected SPI level. 24
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Fig. 14: DROUGHT - 24-month SPI for selected tertiary catchment
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Interactive Web Mapping

All above figures show web-enabled temporal indicators, as graphs. Existing application is capable
of running a web-based interactive maps. Two web mapping services are utilised: ‘Map
Server’ (www.mapserver.org) and ‘Geo Server’ (www.geoserver.org). Map Server runs on the
‘Apache’ web server (php and Java script), while geo Server runs as a service component of the
‘Tomcat’ web server (Java script). Both services use Shape files (*.shp) as an input format, at
present. Figure 17 shows the Northern Cape drought hazard map.
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Fig. 17: HAZARD - Northern Cape drought hazard map

Page 13 of 13


http://www.mapserver.org
http://www.mapserver.org
http://www.geoserver.org
http://www.geoserver.org

