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SUMMARY
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Degree: Philosophiae Doctor (Electronic)
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Anthropogenic changes to forests, agriculture and hydrology are being driven by a need to provide

water, food and shelter to more than six billion people. Unfortunately, these changes have a major

impact on hydrology, biodiversity, climate, socio-economic stability and food security. The most

pervasive form of land-cover change in South Africa is human settlement expansion. In many cases,

new human settlements and settlement expansion are informal and occur in areas that are typically

covered by natural vegetation. Settlements are infrequently mapped on an ad-hoc basis in South Africa

which makes information on when and where new settlements form very difficult. Determining where

and when new informal settlements occur is beneficial from not only an ecological but also a social

development standpoint. The objective of this thesis is to make use of coarse resolution satellite data to

infer the location of new settlement developments in an automated manner by making use of machine

learning methods. The specific sensor that is considered in this thesis is the MODIS sensor on-board

the Terra and Aqua satellites. By using samples taken at regular intervals (8 days), a hyper-temporal

time-series is constructed and consequently used to detect new human settlement formations in South

Africa. Two change detection methods are proposed in this thesis to achieve the goal of automated new

settlement development detection using this high-temporal coarse resolution satellite time-series data.

 
 
 



OPSOMMING

BEPALING VAN LANDELIKE VERANDERING DEUR GEBRUIK TE MAAK VAN M ODIS

TYDREEKSDATA

deur

Waldo Kleynhans
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Graad: Philosophiae Doctor (Elektronies)
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Menslike verandering wat ’n invloed het op die natuurlike toestand van woude, landbou en hidrologie

word gedryf deur die noodsaakliheid om water, kos en behuising aan meer as 6 biljoen mense

te verskaf. Hierdie verandering het ’n geweldige impak op hidrologie, biodiversiteid, klimaat,

sosio-ekonomiese stabiliteit en voedselsekuriteit. Die mees algemene landelike verandering in

Suid-Afrika is die uitbreiding van menslike nedersettings. Nuwe menslike nedersettings en die

uitbreiding hiervan is dikwels informeel en kom voor in areas wat tipies bedek is met natuurlike

plantegroei. In Suid-Afrika is dit baie moeilik om informasie te bekom oor waar en waneer nuwe

nedersettings voorkom aangesien hierdie informasie nie gereeld opgedateer word nie. Die bepaling

van waar en waneer nuwe nedersettings voorkom is voordelig vanuit beide ’n ekologiese sowel as

’n sosiale-ontwikkelings standpunt. Die doel van hierdie proefskrif is om te bepaal waar nuwe

nedersettings ontwikkel deur gebruik te maak van medium resolusie sateliet data. Hierdie inligiting

kan op ’n outomatiese manier bekom word deur gebruik te maak van masjien-leer metodes. Die data

wat gebruik word om die navorsing vir hierdie proefskrif uit te voer is verkry van die MODIS sensor

op die Terra en Aqua sateliete. Deur gebruik te maak van observasies wat elke 8 dae beskikbaar is, is

’n hiper-temporale tydreeks saamgestel. Hierdie tydreeks is gebruik om te bepaal waar nuwe menslike

nedersettings in Suid-Afrika gevorm het. Twee metodes word voorgestel in hierdie proefskrif om te

bepaal waar nuwe nedersettings vorm.
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