
 1 

Onderwerpen Masterproeven Prof. Nyssen 2011-2012 
 

1. In welke mate dragen beverdammen bij tot regularisatie van debieten in 

België? 
 

Promotor: Prof. J. Nyssen 

 

Achtergrond 

Sinds de reïntroductie van de bever in België zijn er heel wat studies gebeurd over de ecologie 

van deze diersoort. Voor zover bekend zijn er beverdammen op vele plaatsen in Wallonië, 

alsook in de Dijlevallei. Impact van de beverdammen die ze vaak bouwen op hydrologie en 

hydrogeologie is minder gekend.  

 

 
 

Het dal van de Chevral te Wibrin, met een grote dichtheid aan beverinfrastructuur werd 

geselecteerd voor gedetailleerd onderzoek. Eerdere studies (Pontzeele, 2010; De Visscher, 

2011) analyseerden de impact op debiet en sedimenttransport. Uiteindelijk objectief is het 

hele gamma van componenten van de hydrologische balans op termijn te begroten. In deze 

masterscriptie zullen debieten gemeten worden aan de Chevral, en zal de impact op rivieren 

van derde orde gemeten worden aan de hand van een analyse van debietsreeksen. 

 
z-values for the ratio of discharge (Q in mm, Mabompré station on the Ourthe Orientale) to 

total rainfall (P in mm, Nadrin station) of the same month, before (BBD) and after beaver 

dam construction (ABD) for monthly maximum of average daily discharges (Qmax). Source: 

own processing of existing datasets (RMI, 2010; SETHY, 2010). 

Gelijkaardige analyses zullen worden uitgevoerd voor een groot aantal rivieren in België.  
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Deze studie bouwt voort op belangrijke expertise vergaard in de voorbije jaren. De studie zal 

gebeuren in samenwerking met de Universiteit van Luik. 

 

Literatuur  

De Visscher, 2011. Sedimentafzettingen in het beverdammenstelsel van de Chevral 

(voorlopige titel). Masterscriptie, Vakgroep Geografie, UGent (in voorbereiding). 

Niewold, FJJ, 2004. De onverwachte terugkeer van de bever in Vlaanderen. Alterra rapport 

996. 

Nyssen, J., Pontzeele, J., Billi, P., 2011. Effect of beaver dams on the hydrology of small 

mountain streams: example from the Chevral in the Ourthe Orientale basin, Ardennes, 

Belgium. Journal of Hydrology, 402 (1-2): 92-102..  

Pontzeele, J., 2010. Invloed van beverdammen op de hydrologie van de Oostelijke Ourthe, 

met verdere focus op het dammenstelsel van de Chevral. Masterscriptie, Vakgroep Geografie, 

UGent 

http://www.zoogdiervereniging.nl/node/35 

http://www.zoogdiervereniging.nl/node/35
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2. Welk is de bijdrage van de woelactiviteit van everzwijnen tot 

hellingstransport in heuvelachtige gebieden in België? 
 

Promotor: Prof. J. Nyssen 

 

Achtergrond (naar Schepers, 2010) 
Het wild zwijn of everzwijn (Sus scrofa) woelt de grond om op zoek naar jonge boompjes, 

zaailingen, paddestoelen, wortels en insecten (Mohr et al., 2005). Dit kan door enkel de 

strooisellaag te doorzoeken of door de bodem om te woelen tot een diepte van gemiddeld 5 tot 15 

cm (Kotanen, 1995). Imeson (1976) noteerde dat everzwijnen binnen enkele dagen meer dan een 

ton aarde kunnen verplaatsen in een klein gebied, waarna de geaffecteerde plaats bezaaid is met 

ophopingen en putten tot 40 cm diep. In een studiegebied in Zweden (Welander, 2000) woelden 

deze dieren tot 12% van de 226 ha om. Proportioneel wroetten ze in 59% van het loofbos, 6% van 

het naaldbos en 7% van het grasland. In California woelen everzwijnen per jaar gemiddeld 7,4% 

van de oppervlakte om (Kotanen, 1995). Howe et al. (zoals geciteerd in Singer et al., 1984, p. 

456) vermelden zelfs dat everzwijnen ongeveer 80% van de bosvloer omwoelen tussen april en 

augustus. Singer et al. (1984), Bratton (1975) en Mohr en Topp (2001) vermelden ook dat 

everzwijnen bodemerosie door water versnellen. Uit het onderzoek van Sierra (2001) op Cocos 

eiland (Costa Rica) blijkt dat de dieren jaarlijks 10 tot 20% van het eiland omgewoelen. Dit heeft 

een zware impact op de erosiesnelheid: de natuurlijke erosie verhoogt van 23,6 kg/ha/j tot 200,4 

kg/ha/j (Sierra, 2001). Al deze studies betreffen enkel oppervlakte dan wel diepte van omwoelen, 

en op 1 tropische studie na, niet het impact op de erosiesnelheid. 

Het is duidelijk dat meer onderzoek vereist is naar quantitatieve gegevens over de directe bijdrage 

tot hellingsprocessen. Alhoewel de onderzoeksthematiek duidelijk geïdentificiëerd is, werd er nog 

geen onderzoek verricht naar dit thema en zal de student duidelijk pionierswerk verrichten. 

 

Onderzoeksvraag 

Door het woelen worden belangrijke massaôs bodem verplaatst, wat op hellend land leidt tot 

bodemtransport. Dit biogeormorfologisch proces is weinig gekend en nooit gemeten. 

 

  
 

Vraagstelling 

- met welke snelheid vindt dit proces plaats? 

- Welk zijn de belangrijkste factoren die de snelheid van het proces bepalen? 

- In welke mate kan draagt dit proces bij tot hellingstransport in heuvelachtige 

gebieden? 

- Welk aandeel bij Holocene veranderingen in topografie? 
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Studiemethodes 

- literatuurstudie 

- lokalisatie van plaatsen met woelactiviteit van everzwijnen + interviews 

- langetermijnmetingen in omheiningen met everzwijnen (volume accumulatie van 

bodem achter omheiningen) 

- kortetermijnmetingen (1 jaar) door inbrengen van tracers in de bodem in enkele 

bosgebieden in België 

- magnitude van het proces bepalen, alsook de impact van de belangrijkste verklarende 

factoren (dichtheid everzwijnpopulatie, hellingsgradient, landgebruik, 

bodemvochtigheid, andere?) 

- in een GIS-systeem: kaarten van België opstellen met de verklarende factoren, en deze 

op een gepaste manier combineren tot een kaart met voorspeld hellingstransport t.g.v. 

omwoelen van bodems door everzwijnen 

- magnitude van dit proces vergelijken met dat van andere hellingsprocessen 

 

Literatuur  

Bratton, S.P. (1975) ñThe effects of the European wild boar, Sus scrofa, on gray beech forest 

in the Great Smoky Mountainsò. Ecology. 56 (6), 1356-1366.  

Imeson, A.C. (1976) ñSome effects of burrowing animals on slope processes in the 

Luxembourg Ardennes. Part 1 the excavation of animal mounds in experimental plotsò. 

Geografiska Annaler, Series A, Physical Geography. 58 (1-2), 115-125. 

Kotanen, P.M. (1995) ñResponses of vegetation to a changing regime of disturbance: effects 

of feral pigs in a Californian coastal prairieò. Ecography. 18 (2), 190-199.  

Libois, R., 2006. Lô®rosion de la biodiversit®: les mammif¯res. Partim : les mammifères non 

volants. Université de Liège, 127 p. 

Mohr, D., Cohnstaedt, L.W., Topp, W. (2005) ñWild boar and red deer affect soil nutrients 

and soil biota in steep oak stands of the Eifelò. Soil Biology & Biochemistry. 37 (4), 693-700.  

Mohr, D., Topp, W. (2001) ñForest soil degradation in slopes of the low mountain range of 

Central Europe ï Do deer matter?ò. Forstwissenschaftliches Centralblatt. 120 (1-6), 220-230.  

Schepers, L. (2010) ñBijdrage van zoogdieren tot hellingsprocessen in gematigde en alpiene 

klimatenò. Bachelorproef, Vakgroep Geografie, UGent. 

Sierra, C. (2001) ñThe feral pig (Sus scrofa, Suidae) in Cocos Island, Costa Rica: rootings, 

soil alterations and erosionò. Revista de Biologica Tropical. 49 (3-4), 1159-1170.  

Singer, F.J., Swank, W.T., Clebsch, E.E.C. (1984) ñEffects of wild pig rooting in a deciduous 

forestò. Journal of Wildlife Management. 48 (2), 464-473.  

Welander, J. (2000) ñSpatial and temporal dynamics of wild boar (Sus scrofa) rooting in a 

mosaic landscapeò. Journal of Zoology. 252, 263-271.  
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3. Omgevingsfactoren die het voorkomen van ñgr¯zes lit®esò afzettingen in 

de Ardennen s.l. verklaren 
 

Promotor: Prof. J. Nyssen 

 

Achtergrond 

Een eerste studie werd reeds uitgevoerd naar dagzomende ñgr¯zes lit®esò (ñsorted screeò) in 

de groeve van Enscherange (G.H.L.) (Van Nieuland, 2011). Het gaat om afzettingen die 

duiden op fysische verwering (gelifractie) tijdens het Weichseliaan. De gelaagdheid in deze 

gesorteerde puinkegels aan de voet van rotspartijen wordt verklaard door een seizoenaal 

effect: intensiteit van de vorst, sneeuwval en sneeuwsmelt. 

Op gedetailleerde geologische kaarten zullen deze afzettingen benoemd worden als de Leden  

van Bande (AdB),  Hastière (AdH) en Fosses (AdF) (Gullentops et al., 2001) 

 

 
De grèzes litées van Enscherange 

 

Er is tot nu toe geen gedetailleerde opname / kaart van het voorkomen van dit soort 

afzettingen, laat staan een verklaring waarom ze enkel op zeer specifieke plaatsen voorkomen. 

 

Studiemethodes 

- In kaart brengen van het voorkomen van de afzettingen (analyse van verschillende 

generaties geologische kaarten, literatuurstudie, consulteren van experts) 

- Terreinobservaties 

- Opstellen van hypotheses die het voorrkomen zouden kunnen verklaren (lithologie, 

helling van de stratigrafie, verschillende parameters van topografie en paleo-

topografie, expositie, hoogteligging, enz.) 

- GIS analyse waarbij de verschillende verklarende factoren getest worden 

- Uitwerken van een quantitatief of een conceptueel model 

- Model testen, verificatie op het terrein 

 

Deze studie bouwt voort op belangrijke expertise vergaard in de voorbije jaren. 
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Literatuur  

Gullentops, F., Bogemans, F., De Moor, G., Paulissen, E., Pissart, A., 2001. Quaternary 

lithostratigraphic units (Belgium). Geologica Belgica, 4: 153-164. 

Riezebosch, A., 1987. Relic stratified screes occurences in the Oesling (Grand-Duchy of 

Luxembourg), approximate age and some fabric properties. Luxembourg, Ministère des 

Affaires Culturelles, Travaux Scientifiques du Mus®e dôHistoire Naturelle de Luxembourg, 

XII.  

Van Nieuland, J., 2011. Is het heterogene karakter van de ñgr¯zes lit®esò afzetting in 

Enscherange (GHL) het gevolg van veranderingen in plaatselijke condities dan wel van 

klimaatsveranderingen? Masterthesis, Vakgroep Geografie, UGent (in voorbereiding). 
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4. In welke mate is windrichting bepalend bij de omvang van rill erosie in 

NW Europa ï gevalstudie op terrils   
 

Promotor: Prof. J. Nyssen 

 

De mijnbouw uit de 19de en 20ste eeuw in België heeft met ongeveer 360 terrils duidelijke 

sporen gelaten in het landschap van de provincies Limburg, Luik en Henegouwen. In het 

Waalse gewest leeft meer dan de helft van de bevolking binnen enkele kilometers afstand (en 

vaak aan de voet) van terrils (EspaceTerrils, 2008). 

Terrils bestaan uit verscheiden materialen: essentiëel steriele rots maar ook afval zoals 

mijnhout, oud ijzer en scoria uit de installaties aan de oppervlakte. Het gesteente van de 

Belgische terrils behoort tot het Westfaliaan en Namuriaan en omvat psammieten en schist 

(Renier, 1944; en vele anderen). 

 

  
Op wereldvlak werd de geomorfologie van mijnafvalbergen (in de brede zin van het word) 

redelijk goed bestudeed. Er bestaan studies betreffende oppervlaktehydrologie (Evans et al., 

2000; Haigh en Sansom, 1999; Nicolau, 2002; Rovis-Hermann et al., 2002),  oppervlakkige 

erosie (Evans et al., 2000; Hancock, 2007; Willgoose en Sharmeen, 2006) en de 

daaropvolgende concentratie van rotsfragmenten aan de het bodemoppervlak (ñarmouringò), 

ravijnerosie en vooral grondverschuivingen. Eigenaardig genoeg schijnt de laterale beweging 

van rotsfragmenten over het oppervlak nooit bestuurd.  

Gezien terrils vaak in dichtbewoonde gebieden liggen heeft de analyse van hun stabilizering 

en rehabilitatie belangrijke raakvlakken met de levensvoorwaarden van de bevolking. 

Omwille van hun steile, en relatief éénvormige hellingen vormen terrils ook een labo op 1/1 

schaal voor de geomorfoloog. Hier zal worden nagegaan welk de belangrijkste oorzaken zijn 

van variabiliteit van intensiteit van rillerosie op terrils. 

 

Deze studie bouwt voort op belangrijke expertise vergaard in de voorbije jaren. 

 

Methodologie 

- terrils selecteren die zich lenen tot dit onderzoek 

- hellingen selecteren die in zoveel mogelijk parameters gelijkaardig zijn. In praktijk 

komt dit neer op hellingen nabij de top (lengte en oppervlakte van toevoergebied kan 

gemakkelijk worden opgemeten) met weinig begroeiing 

- geselecteerde hellingen verdelen in kleine drainagegebiedjes 

- per gebiedje drainagedensiteit en volume van rills optekenen 

- alsook potentiële verklarende factoren opmeten: oppervlakte, lengte van helling, 

hellingsgradiënt, begroeiïng, bodemtextuur (of op zijn minst stenigheid), expositie 

- voor elke bestudeerde terril de volgende parameters opzoeken: gemiddelde evolutie 

van windrichting en neerslag doorheen het jaar 

- de magnitude van de erosieprocessen correleren aan de verklarende factoren. 
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Nota: bijkomende informatie over de studiegebieden en hun bereikbaarheid kan ingewonnen 

worden bij vroegere Masterthesisstudenten Diependaele en Vermeersch. 

 

Literatuur 

EspaceTerrils, 2008. La Chaîne des Terrils. (http://www.terrils.be/index.php, accessed on 

8.1.2008). 

Evans, K.G., Saynor, M.J., Willgoose, G.R. and Riley, S.J., 2000. Post-mining landform 

evolution modelling: 1. Derivation of sediment transport model and rainfall-runoff 

model parameters. Earth Surface Processes and Landforms, 25(7): 743-763. 

Haigh, M.J. and Sansom, B., 1999. Soil compaction, runoff and erosion on reclaimed coal-

lands (UK). International Journal of Mining, Reclamation and Environment, 13(4): 

135 - 146. 

Hancock, G.R., Crawter, D., Fityus, S.G., Chandler, J., Wells, T., 2008. The measurement and 

modelling of rill erosion at angle of repose slopes in mine spoil. Earth Surface 

Processes and Landforms, 33: 1006-1020. 

Nicolau, J.-M., 2002. Runoff generation and routing on artificial slopes in a Mediterranean-

continental environment: the Teruel coalfield, Spain. Hydrological Processes, 16(3): 

631-647. 

Nyssen, J., Vermeersch, D., 2010. Slope aspect affects geomorphic dynamics of coal mining 

spoil heaps in Belgium. Geomorphology, 123: 109-121. 

Renier, A, 1944. Quelques précisions sur la stratigraphie du terrain houiller de la Belgique. 

M®moires du Mus®e royal dôHistoire naturelle de Belgique, 44, 101 p. 

Rovis-Hermann, J., Evans, K.G., Webb, A.L. and (eds), P.R.W.J., 2002. Environmental 

Research Institute of the Supervising Scientist research summary 1995.2000. 

Supervising Scientist Report  166. 

 

 

http://www.terrils.be/index.php
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5. Risico of grondverschuivingen op terrils in België ï testen van een model 

op basis van ASTER thermale beelden en DTMs 
 

Promotor: Prof. J. Nyssen 

 

De mijnbouw uit de 19de en 20ste eeuw in België heeft met ongeveer 360 terrils duidelijke 

sporen gelaten in het landschap van de provincies Limburg, Luik en Henegouwen. In het 

Waalse gewest leeft meer dan de helft van de bevolking binnen enkele kilometers afstand (en 

vaak aan de voet) van terrils (EspaceTerrils, 2008). 

Terrils bestaan uit verscheiden materialen: essentiëel steriele rots maar ook afval zoals 

mijnhout, oud ijzer en scoria uit de installaties aan de oppervlakte. Het gesteente van de 

Belgische terrils behoort tot het Westfaliaan en Namuriaan en omvat psammieten en schist en 

een fractie steenkool (Renier, 1944; en vele anderen). 

 

 
Figure 1. Eleven years after its occurrence, the Petite Bacnure debris slide is still clearly 

recognisable: the main scarp is nearly at the top of the cone (upper arrow), and the slide 

tongue (arc) remains a prominent feature. The partly overrun embankment in front of the 

spoil heap (lower arrow) had been established during spoil dumping activity to prevent debris 

from moving out of the designated area. Snow melting, as well as bright green grass in the 

middle of the winter, is evidence of localised combustion within the spoil heap. Coal tip 

height pictured is 70 m. 

 

Een aantal terrils in België branden en grondverschuivingen die hieraan verbonden zijn 

kunnen een potentiëel gevaar opleveren (Figuur 1). Een studie werd reeds uitgevoerd waarbij 

gevoelige zones werden geïdentifieerd. 

Het gemakkelijk circuleren van zuurstof in deze onvolledig gecompacteerde afvalbergen, en 

de exotherme reactie van pyriet met zuurstof kunnen terrils doen ontbranden. 

Infiltratie van regenwater en daarop volgende evaporatie binnen in brandende terrils kan 

stoomdruk doen ontstaan, die in combinatie met vochtigheid en steile hellingen kan leiden tot 

grondverschuivingen. 

Er gebeurde hier reeds onderzoek naar op negen terrils, hetgeen toeliet risicofactoren zoals 

brand (zichtbaar als positieve thermische anomaliën op thermografische beelden) en 

hellingsgradient (Diependaele, 2010). Deze risicofactoren werden in kaart gebracht en een 

model werd ontwikkeld dat toelaat drempelwaarden vast te leggen voor beide factoren 

(Figuur 2). Op basis daarvan kunnen dan gevoelige zones in kaart gebracht worden. 
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De uitgewerkte methode moet nu getest worden op brandende terrils ï uiteraard op andere 

terrils dan degene die gebruikt werden om het model te ontwikkelen. 
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Figure 2. Threshold lines permit separating the burning areas subject to debris sliding, from 

non-landslide areas. This is a function of both an ASTER Surface Kinetic Temperature (at 

scale of 90 m x 90 m pixels) above the average temperature of the spoil heap (ȹt > 0.5 K), 

and a slope gradient Ó 28Á. The temperature of burnt areas (without current expression of 

burning) is not necessarily relevant for the establishment of trendlines, but the slope gradient 

is. Hence, burnt places with debris slides at slopes of 20° (Héribus 1) and 25° (Hasard) were 

considered as outliers in establishing thresholds. Observed clusters of debris slides and areas 

without landslides allowed drawing the threshold lines. 

 

Methodes: 

- Selectie van 10-20 brandende terrils in België en Noord-Frankrijk, die niet gebruikt 

werden bij het ontwikkelen van het model 

- Het bestaande model toepassen op deze terrils. Hiertoe zullen bestaande ASTER 

Kinetic Surface Temperature producten gebruikt worden. De benodigde DTMs zullen 

moeten verworven worden. 

- Terreinverificatie doen en analyseren of het model werkt; zo neen hoe het kan 

bijgewerkt worden.  

 

Deze studie bouwt voort op belangrijke expertise vergaard in de voorbije jaren. 

 

Referenties 

Carpentier O, Antczak E, Defer D, Duthoit B. 2003. Surveillance d'un terril conique en 

combustion par couplage de releves topographiques et de thermographie infrarouge. 

Nancy - France. 

Carpentier O, Defer D, Antczak E, Duthoit B. 2005. The use of infrared thermographic and 

GPS topographic surveys to monitor spontaneous combustion of coal tips. Appl. 

Thermal Eng. 25(17-18): 2677-2686. 

Clarke MC, Shonhardt JA, Bagster DF. 1997. The estimation of the propensity for 

spontaneous combustion in colliery wastes. Mining and the Environment, A 
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Professional Approach. A National Conference, AusIMM, IEAust. Brisbane, 

Australia, July 1997.  

Coolbaugh MF, Kratt C, Fallarco A, Calvin WM, Taranik JV. 2007. Detection of geothermal 

anomalies using Advanced Spaceborne Thermal Emission and Reflection Radiometer 

(ASTER) thermal infrared images at Bradys Hot Springs, Nevada, USA. Remote 

Sensing of Environment 106: 350-359. 

Corne H, De Keghel P. 2006a. Sentier des Terrils. Topo-Guide du Sentier de Grande 

Randonnée. GR 412 Ouest. Borinage ï Centre ï Bassin de Charleroi. Les Sentiers de 

Grandes Randonneés ASBL:  

Corne H, De Keghel P. 2006b. Sentier des Terrils. Topo-Guide du Sentier de Grande 

Randonnée. GR 412 Est. Namurois ï Hesbaye - Bassin liégeois. Les Sentiers de 

Grande Randonnée ASBL:  

Cruden DM, Varnes DL. 1996. Landslide types and processes. In Landslides: Investigation 

and Mitigation Turner AK, Schuster RI (eds). National Academy Press: Washington 

D.C.; 36-75. 

Diependaele, S., 2010. Grondverschuivingen op terrils in België: geografisch expliciete 

risicoanalyse. M.Sc. thesis study, Department of Geography, Ghent University. 

Eneva M, Coolbaugh M, Bjornstad S, Combs J. 2007. Detection of Surface Temperature 

Anomalies in the Coso Geothermal Field Using Thermal Infrared Remote Sensing. 

GRC Transactions 31:  

EspaceTerrils. 2008. La Chaîne des Terrils. (http://www.terrils.be/index.php, accessed on 

8.1.2008).  

Floris M, Mari M, Romeo RW, Gori U. 2004. Modelling of Landslide-Triggering Factors - A 

Case Study in the Northern Apennines, Italy. In Engineering Geology for 

Infrastructure Planning in Europe Hack R, Azzam R, Charlier R (eds). Springer: 

Berlin, Heidelberg; 745-753. 

Harrington D, East JH. 1949. Incendies des terris. Annales des Mines de Belgique XLVIII: 

427-434. 

Hebley HF. 1949. La lutte contre les feux de terril. Annales des Mines de Belgique XLVIII: 

709-711. 

Monjoie A, Schroeder C. 2001. Instabilités de versants de terrils en relation avec 

l'autocombustion des schistes et charbons résiduels. Revue française de Géotechnique 

95-96: 91-102. 

Pieri D, Abrams M. 2005. ASTER observations of thermal anomalies preceding the April 

2003 eruption of Chikurachki volcano, Kurile Islands, Russia. Remote Sensing of 

Environment 99: 84-94. 

Renier A. 1944. Quelques précisions sur la stratigraphie du terrain houiller de la Belgique. 

M®moires du Mus®e royal dôHistoire naturelle de Belgique, 44.  

Upadhyay OP, Sharma DK, Singh DP. 1990. Factors affecting stability of waste dumps in 

mines. 4: 95 - 99. 
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6. De verzanding van de Durme: afgezette volumes verklaard aan de hand 

van heersende hydrogeomorfologische processen 
 

Promotor: Prof. J. Nyssen 

Begeleiding: Lic. Trees Ongena 

 

Er zijn reeds verschillende verklaringen gegeven voor de verzanding van de Durme. 

 

Deze verklaringen werden echtern nooit systematisch op een wetenschappelijke manier 

onderzocht. 

Dit onderzoek omvat: 

1) begroting van sedimentafzetting in de Durme-bedding: historisch-technische gegevens 

(oorspronkelijke dimensies van de bedding), herhaalfotografie, boringen, 

theodolietmetingen 

2) analyse van gegevens over debiet- en sedimentlading van meetstations langs de rivier 

3) band leggen tussen massa van sedimentafzetting en ïtransport 

4) band leggen tussen sedimenttransport in de Durme en in de Zeeschelde 

 
Alhoewel de onderzoeksthematiek duidelijk geïdentificiëerd is, werd er nog geen onderzoek 

verricht naar dit thema en zal de student duidelijk pionierswerk verrichten. Wel werd er onlangs 

een onderzoek verricht naar het landschap langs de Durme, waarin je zeker inspiratie kan opdoen 

(Ilke Werbrouck). 

 

  
2010 (foto C. Verlinden)   1922 (courtesy I. Werbrouck) 



 14 



 15 

7. Meer dan blokdiagrammen: 3D voorstelling van de geomorfosites van 

Vimy en Retinne 
 

Promotor: Prof. Jan Nyssen 

Co-promotor: Prof. Ph. De Maeyer 

Begeleider: MSc. Bart De Wit 

 

Klassiek wordt de ruimtelijke verhouding tussen geologische formaties onderling, en tussen 

deze formaties en de geomorfologie weergegeven door blokdiagrammen. Deze bewezen en 

bewijzen zeker hun dienst als demonstratief instrument. 

De huidige driedimensionale informatietechnieken laten toe dit instrument sterk te verbeteren: 

- ronde doorsnede(n) rond een punt, zodat de geologie/geomorfologie onder een hoek van 

360° kunnen gevisualiseerd worden 

- interactieve rotatie moet toelaten van de doorsnede onder alle hoeken te bekijken 

- veranderingen van de verticale schaal (lineair vs logaritmisch) moeten het toelaten de 

quartaire afzettingen met meer detail te visualiseren 

- oppervlakte weergegeven als DTM, waarover verschillende informatielagen (landgebruik, 

hellingsgradiënt, schaduw, enz.) kunnen gedrapeerd worden 

- interactieve consultatie van het model via het internet 

 

De student zal deze modellen ontwikkelen voor twee geomorfosites (uitzichtpunten die 

bijzonder sprekend zijn voor het verstaan van de geomorfologie):  

- een relatief eenvoudig monoclinaal hellend gebied doorsneden door de Eifelbreuk te 

Vimy (Pas-de-Calais) 

- het gebied rond het uitzichtpunt van Retinne (Land van Herve) dat complexer is; het 

geeft nl. uitzicht op 12 geomorfologische streken van België waarvan de onderlinge 

samenhang duidelijk moet blijken uit het ontwikkelde model.  

Aanzet voor geologische/geomorfologische literatuur met betrekking tot beide sites zal aan de 

student verschaft worden, maar uiteraard wordt, benevens vaardigheden m.b.t. 

informatietechnologie en (web-)programmeren, een goed inzicht in de fysische geografie en 

geologie van België verwacht. 

Als conclusie van zijn werk zal de student een aanzet geven tot een systematische 

methodologie waarmee zulke modellen ook voor andere gebieden kunnen voorbereid worden. 

 



 16 

 
(Delattre, 1969) 

 

 
Ardennen       Haspengouw    Kempens plateau 

Land van Herve 

Panorama vanop de terril van Hasard (Retinne). Foto © Stijn Diependaele
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8. Regional geomorphological mapping of Montenegro and Western Serbia: landform 

genesis and present processes 

 

Promoter: Prof. J. Nyssen 

Co-promoter: Prof. Miodrag Zlatic, University of Belgrade 

 

As a tool for communication between scientists, geomorphological maps allow for the 

systematic inventory and synthesis of land forms and their genesis. A geomorphological map 

contains elements of morphography, morphometry, genesis, processes, structures, chronology 

(age), lithology (materials), hydrography and vegetation cover. The combination of these 

elements leads to a holistic image of the land forms and their evolution. 

  

Ria of Kotor in Montenegro    Tara massif in W Serbia 

This study will be realised in Montenegro and West Serbia and will include the following: 

- review of major studies regarding the geomorphological setting of the study area, as 

well as the current geomorphic processes 

- development of a legend suitable for the geomorphology of the study area 

- map of geomorphological regions 

- detailed geomorphological mapping of selected study sites, covering several of the 

main geomorphic features encountered in the study area (coastal geomorphology; river 

geomorphology, karst geomorphology, erosion and sedimentation in loess region, lake 

geomorphology, floodplain development and incision, distribution of loess 

occurrences and other geomorphological phenomena encountered in literature).  

 

Information for students 

 

During the fieldwork, the MSc student will stay in local accommodation in the study region. 

Relatively cheap travel is available to the airport of Tivat (charter flights); other airports are 

Podgorica (Montenegro) or Belgrade (Serbia) 

 

Some important points for students to consider before declaring an interest: 

-   A short research proposal will have to be elaborated during this academic year, which will 

be transmitted to the University of Belgrade. 

-  The thesis will have to contain an extended summary in English or even be written in 

English. 

- Fieldwork period: 2 months between early July and late September 2011.
 
This implies that 

the student needs to make sure he/she will not have to take exams in August/September! 
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- Environment for the fieldwork: Mediterranean climate (July/August are hot, dry summer 

months); other culture, different food, local busses go to most destinations; friendly, 

hospitable people and breathtaking landscapes, and a unique experience.  

- Profile of the student: strong sense of autonomy and adaptability; prepare the topic before 

leaving to the study area; field worker; conversational English. Knowledge of  Serbo-croat/ 

Italian/ German languages can be helpful. 

- The fieldwork will be carried out in conjunction with other Geography students from Ghent 

University ( ñInteractions between humans and physical geography: an assessment in 

Montenegro through interview techniquesò and ñGeomorphological mapping of periglacial 

phenomena in the Durmitor Mountains (Montenegro) and implications for palaeoclimatesò).  

- Cooperation with the University of Belgrade, Faculty of Forestry 

(http://www.bg.ac.yu/eng/memb/facult/techn/en_sumarski.php) will  help to accomplish these 

goals. In addition, the European Commissionôs academic mobility project for the Western 

Balkan, i.e. the Basileus Project (http://www.basileus.ugent.be), supports mobility and 

exchange to Western Balkan countries. 

 

If you have practical queries, you may want to get in touch with a student who has done 

research in this area: Jeroen Vandenbranden (J.vandenbranden@ugent.be). Dr. Dimitri 

Vandenberghe (Department of Geology) may give information on fieldwork conditions in 

Serbia and on chronostratigraphy of loess deposits. 

 

 

Relevant literature 

ï de Graaff, L.W.S., De Jong, M.G.G., Rupke, J., Verhofstadt, J., 1987. A geomorphological 

mapping system at scale 1 : 10 000 for mountainous areas. Z. Geomorph. N. F., 31, 229 ï 

242. 

- Gustavsson, M., Kolstrup, E., Seijmonsbergen, A.C., 2006. A new symbol-and-GIS 

based detailed geomorphological mapping system: Renewal of a scientific discipline for 

understanding landscape development. Geomorphology, 77, 90-111. 

- Vandenbranden, J., 2010. Analysis of land use changes in Montenegro, through use of 

historical terrestrial photographs and Landsat imagery. M.Sc. thesis study, Department of 

Geography, Ghent University. 

 

 

 

 

 

http://www.bg.ac.yu/eng/memb/facult/techn/en_sumarski.php
http://www.basileus.ugent.be/
mailto:J.vandenbranden@ugent.be
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9. Geomorphological mapping of glacial features in the Durmitor 

Mountains (Montenegro) and implications for palaeoclimates 
 

Promoter: Prof. J. Nyssen 

Copromoters: Dr. Velibor Spalevic en Dr. M. Curovic, University of Montenegro 

Advisor: MSc. A. Frankl 

 

The Durmitor mountains (Montenegro) are one of the southernmost areas of Europe that were 

glaciated in the Pleistocene by both of alpine and plateau-glacier types. Alpine-type valley 

glaciers extended down from its highest summits to the high plateau, limited by deep canyons 

incised by the Piva and Tara rivers. A large plateau-type glacier was formed on this plateau. 

Starting from this ice field, additional Alpine-type glaciers descended into the Piva river 

valley. Their troughs hanging now c. 600 m above the present level of the deeply-incised Pira 

river, can be easily recognized, both in the field and on aerial photographs (Marovic and 

Marovic, 1972 in Ehlers and Gibbard, 2004).  

  
Partial views of the Durmitor massif 

 

Detailed mapping of glacial extent and periglacial phenomena, according to methodologies 

developed among others by Frankl et al. (2009) will allow to 

- understand patterns of glaciation in the Durmitor mountains during the last glaciations 

- measure moraine volumes and calculate glacial abrasion rates 

- extrapolate palaeoclimates, for instance the magnitude of temperature lowering as 

compared to current prevailing conditions; as has been done in other mountain areas, 

for instance by Hurni et al. (1982) in another poorly known mountain range, the 

Simien mountains of Ethiopia. 

The study will start with a literature review, the findings of which will be verified in the field 

and augmented with additional field mapping and aerial photo interpretation. 

 

Information for students 

 

During the fieldwork, the MSc student will stay in local accommodation in the study region. 

Relatively cheap travel is available to the airport of Tivat (charter flights); other airports are 

Podgorica (Montenegro) or Belgrade (Serbia) 

 

Some important points for students to consider before declaring an interest: 

-   A short research proposal will have to be elaborated during this academic year, which will 

be transmitted to the University of Montenegro. 

-  The thesis will have to contain an extended summary in English or even be written in 

English. 

- Fieldwork period: 2 months between early July and late September 2011.
 
This implies that 

the student needs to make sure he/she will not have to take exams in August/September! 
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- Climate: The better part of Durmitor has a mean annual temperature of 2 to 8 °C. In the 

average year there is a snow layer more than 15 centimeters thick for more than 120 days. 

Thus the climate is from mild in the canyons, to sub mountain up to 1200 m a.s.l. and alpine 

in the more elevated regions. The winters are long and cold, the summers short and fresh, 

Autumn is warmer than Spring and has less snow cover. Thus the fieldwork can only be done 

in Summer or Autumn. 

- Environment for the fieldwork: other culture, different food, local busses go to most 

destinations; friendly, hospitable people and breathtaking landscapes, and a unique 

experience.  

- Profile of the student: strong sense of autonomy and adaptability; prepare the topic before 

leaving to the study area; field worker; conversational English. Knowledge of  Serbo-croat/ 

Italian/ German languages can be helpful. 

- The fieldwork will be carried out in conjunction with other Geography students from Ghent 

University ( ñInteractions between humans and physical geography: an assessment in 

Montenegro through interview techniquesò and ñRegional geomorphological mapping of 

Montenegro and Western Serbia: landform genesis and present processesò).  

- Cooperation with the University of Montenegro (http://www.ucg.ac.me) will help to 

accomplish these goals. In addition, the European Commissionôs academic mobility project 

for the Western Balkan, i.e. the Basileus Project (http://www.basileus.ugent.be), supports 

mobility and exchange to Western Balkan countries. 

 

If you have practical queries, you may want to get in touch with a student who has done 

research in this area: Jeroen.Vandenbranden (J.vandenbranden@ugent.be).  

 

References 
ï de Graaff, L.W.S., De Jong, M.G.G., Rupke, J., Verhofstadt, J., 1987. A 

geomorphological mapping system at scale 1 : 10 000 for mountainous areas. Z. 

Geomorph. N. F., 31, 229 ï 242. 

ï Delmas, M., Calvet, M., Gunnell, Y., 2009. Variability of Quaternary glacial erosion rates 

- a global perspective with special reference to the Eastern Pyrenees. Quaternary, Science 

Reviews 28, 484ï498. 

ï Ehlers, J., Gibbard, P.L. (Eds.), 2004. Quaternary Glaciations ð Extent and Chronology. 

Elsevier, Amsterdam, pp. 119ï128. 

ï Gustavsson, M., Kolstrup, E., Seijmonsbergen, A.C., 2006. A new symbol-and-GIS based 

detailed geomorphological mapping system: Renewal of a scientific discipline for 

understanding landscape development. Geomorphology, 77, 90-111. 

ï Hurni, H., 1982. Klima und Dynamik der Höhenstufung von der letzten Kaltzeit bis zur 

Gegenwart. Hochgebirge von Semien-Äthiopien. Geographica Bernensia, G13, 198 pp. 

ï Frankl, A., Nyssen, J., Calvet, M., Heyse, I., 2010. Use of Digital Elevation Models to 

understand and map glacial landforms - the case of the Canigou massif (eastern Pyrenees, 

France). Geomorphology, 115, 78ï89. 

ï Marovic, M., Marovic, M., 1972. Glacial morphology of the Durmitor Mt. Wider area (in 

Serbian). Geoloski anali Balkanskog poluostrva, XXXVII, 37-48. 

ï Vandenbranden, J., 2010. Analysis of land use changes in Montenegro, through use of 

historical terrestrial photographs and Landsat imagery. M.Sc. thesis study, Department of 

Geography, Ghent University. 

http://www.ucg.ac.me/
http://www.basileus.ugent.be/
mailto:J.vandenbranden@ugent.be
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10. Interactions between humans and physical geography: an assessment in 

Montenegro through interview techniques 
 

Promoter: Prof. J. Nyssen 

Co-promoter: Prof. V. Vaneetvelde 

Local advisors: Dr. Velibor Spalevic en Dr. M. Curovic, University of Montenegro 

 

Major land use changes have taken place in former Yugoslavia (including Montenegro) 

throughout the 20th Century. These include (1) large devastations during the Second World 

War, (2) industrialisation and land flight in the decades after the Second World War leading 

to vegetation growth in the mountains, (3) reoccupation of marginal lands as a consequence of 

the crisis related to Balkan wars, (4) current deforestation activities for timber wood. 

This study will use various interview techniques (PRA, participatory mapping) in various 

regions of Montenegro to understand: 

- details, chronology and magnitude of the mentioned processes 

- impacts of these changes in peopleôs behaviour with regard to land management (land 

use, agricultural system, agrarian structure, small landscape elements, etc.) 

- impacts of land use/cover changes on slope processes and hydrology. 

The study will adopt a semi-quantitative approach and results should be presented in maps. 

 

 
Evidence for land use change in the upper Zeta valley 

 

 
Rural habitat in Northern Montenegro 

 

Information for students 
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During the fieldwork, the MSc student will stay in local accommodation in the study region. 

Relatively cheap travel is available to the airport of Tivat (charter flights); other airports are 

Podgorica (Montenegro) or Belgrade (Serbia). 

 

Some important points for students to consider before declaring an interest: 

-   A short research proposal will have to be elaborated during this academic year, which will 

be transmitted to the University. 

-  The thesis will have to contain an extended summary in English or even be written in 

English. 

- Fieldwork period: 2 months between early July and late September 2011.
 
This implies that 

the student needs to make sure he/she will not have to take exams in August/September! 

- Environment for the fieldwork: Mediterranean climate (July/August are hot, dry summer 

months); other culture, different food, local busses go to most destinations; friendly, 

hospitable people and breathtaking landscapes, and a unique experience.  

- Profile of the student: strong sense of autonomy and adaptability; prepare the topic before 

leaving to the study area; field worker; conversational English. Knowledge of  Serbo-croat/ 

Italian/ German languages can be helpful, especially when communicating with elder people. 

- The fieldwork will be carried out in conjunction with other Geography students from Ghent 

University ( ñGeomorphological mapping of periglacial phenomena in the Durmitor 

Mountains (Montenegro) and implications for palaeoclimatesò and ñRegional 

geomorphological mapping of Montenegro and Western Serbia: landform genesis and present 

processesò).  

- Cooperation with the University of Montenegro (http://www.ucg.ac.me) will help to 

accomplish these goals. In addition, the European Commissionôs academic mobility project 

for the Western Balkan, i.e. the Basileus Project (http://www.basileus.ugent.be), supports 

mobility and exchange to Western Balkan countries. A translator will need to be hired for part 

of the study period. 

 

If you have practical queries, you may want to get in touch with students who are doing/have 

done research in this area: Jeroen.Vandenbranden (J.vandenbranden@ugent.be).  

http://www.ucg.ac.me/
http://www.basileus.ugent.be/
mailto:J.vandenbranden@ugent.be
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11. Geomorfologie en quartaire afzettingen in een bekken in La Rioja 

(Spanje) 
 

Promoter: Prof. Dr. Jan Nyssen 

Co-promotor: Dr. Dimitri Vandenberghe, Vakgroep Geologie en Bodemkunde 

Co-promotor van de universiteit Zaragoza: zal gevraagd worden 

 

Het onderzoek spitst zich toe op de reconstructie van quartaire milieus in een kleine zijvallei 

van de Rio Leza (in het zuidwestelijke deel van de Ebro Depressie, provincie La Rioja, 

Spanje). Het gebied is semi-aride en sterk gedegradeerd, al leidde de landvlucht in de laatste 

decennia wel tot een toename van de begroeiing. Sporen van (sub-)recente 

grondverschuivingen zijn op vele plaatsen zichtbaar in het landschap. 

Het studiegebied van enkele km² ligt ong. 2 km ten Z van het dorp Ribafrecha (Fig. 1), dat op 

zijn beurt zoôn 20 km ten Z van de provinciehoofdstad Logrono ligt. 

 

 
Fig. 1. Het studiegebied ten zuiden van Ribafrecha; symbool duidt de plaats van staalname 

aan 

 

In de valleibodem, direct op het moedergesteente werd slecht gesorteerd grof sediment 

afgezet (m.i.v. grote rotsblokken). Vermoedelijk gaat het om de resten van een paleo-

grondverschuiving. Daarbovenop heeft een 3-7 m dikke alluvio-colluviale afzetting de 

valleibodem opgevuld, waarschijnlijk ten gevolge van het feit dat de grondverschuiving het 

lagere deel van de vallei tijdelijk heeft afgesloten (Fig. 2). Deze  bovenste afzetting bestaat uit 

zeer fijn, donker materiaal. De hypothese (die onderzocht moet worden) is dat het gaat om 

vroeger bodemmateriaal dat van de hellingen is afgeërodeerd ten gevolge van ontbossing 

(human impact). We willen deze hypothese testen d.m.v. OSL dateringen (aangevuld met 

micromorfologisch onderzoek). Bijkomend zullen enkele rivierterrassen uit de buurt 

gedateerd worden, om zo een beter inzicht te krijgen in de geomorfologische geschiedenis van 

de streek. 
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Fig. 2. De afzetting in de valleibodem en de plaats van staalname 

 

Een eerste terreinkampanje gebeurde reeds; het studiegebied werd verkend en er werden een 

tiental stalen voor OSL-dateringen genomen. Het OSL-onderzoek werd opgestart in het 

Laboratorium voor Mineralogie en Petrologie (VG Geologie en Bodemkunde) maar het werk 

werd in het stadium van de monstervoorbereiding onderbroken, wegens onvoorziene 

omstandigheden. 

 

Het thesisonderzoek zal het volgende inhouden: 

- literatuurstudie over de geomorfologie en de quartairstratigrafie van de streek; 

verzamelen van luchtfotoôs en kaarten 

- terreinbezoek samen met de promotor, voor opstart terreinwerk 

- gedetailleerd autonoom terreinwerk met terreinopnames t.b.v. het opstellen van een 

geomorfologische kaart. Hiervoor zal in het dorp Ribafrecha verbleven worden (kamer 

huren? Kamperen?). 

- relatieve datering van afzettingen, uit te werken op het terrein 

- verdere analyse van de stalen in het OSL laboratorium; de student rondt de 

monstervoorbereiding af, doet het luminescentie onderzoek, en bepaalt de jaarlijkse 

dosis via gammaspectrometrie 

- gebruik van de resultaten van het micromorfologisch onderzoek om het 

moedermateriaal van de gedateerde afzettingen te identificeren 

- bepaling van de chronostratigrafie 

- analyse van de geomorfologische ñgeschiedenisò van het gebied 

- opstellen van geomorfologische kaart 

- aan de hand van de resultaten, het verband leggen met quartaire 

klimaatschommelingen en met menselijke activiteiten doorheen het Midden- en Laat 

Holoceen 
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Fig. 3. Noordzijde van het studiegebied. Foto © Panoramio 

 

 

Informatie voor de student 

During the fieldwork, the MSc student will stay in local accommodation in the study region, 

or bring a tent. Relatively cheap air travel is available to the airport of Zaragoza; other airports 

are Logrono or Valladolid. 

 

Some important points for students to consider before declaring an interest: 

-   A short research proposal will have to be elaborated during this academic year, which will 

be transmitted to the University of Zaragoza. 

-  The thesis will have to contain an extended summary in English or even be written in 

English. 

- Environment for the fieldwork: Mediterranean climate (July/August are hot, dry summer 

months).  

- Profile of the student: strong sense of autonomy and adaptability; prepare the topic before 

leaving to the study area; field worker; interest in geochronology and instrumental dating 

methods; conversational English. Knowledge of Spanish (and also French) language will be 

very helpful. 
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12. Vrij meanderende en rechtgetrokken riviertjes ï is er een verschil in 

hydrologische respons? Een studie in het stroomgebied van de Schelde 
 

Promotor: Prof. J. Nyssen 

Begeleiding: Lic. T. Ongena 

 

 

 
 

Hypothese: een rivier met een natuurlijke (boven)loop zal een minder snelle runoff respons 

hebben, een meer regelmatig debiet en dus leiden tot een verminderd overstromingsrisico 

 

Rivieren van 1
ste

 tot 3
de

 orde. 

In kaart brengen: segmenten die rechtgetrokken / natuurlijk / hersteld zijn. 

Zoeken waar hydrologische meetstations liggen op zulke rivieren (België, Frankrijk). 

Debietgegevens opvragen bij verschillende diensten en analyseren. 

Statistische band leggen tussen hydrologische karakteristieken en morfologie van de rivier. 

Eens alle berekeningen gebeurd: een klein model opstellen en dit ook testen. 

 

 



 28 

 
Rechtgetrokken rivier van 1

ste
 orde: Plankebeek te Huise (Foto C. Verlinden) 

 

 

 
Vrij meanderende rivier van 2

de
 orde: Sennette te Ecaussinnes (www.coordinatiezenne.be) 

 

 

Literatuurverwijzingen: 

Haigh, M., 2009. Teaching sustainable headwater land management through problem based 

field study, in: Taniguchi, M., Burnett, W.C., Fukushima, Y., Haigh, M., Umezawa, Y. (Eds.), 

From Headwaters to the Ocean: Hydrological Changes and Watershed Management, pp. 145-

150. 

Haigh, M.J., Jansky, L., Prasad, H., 2005. Sustainable management of headwater resources, 

in: Jansky, L., Haigh, M.J., Prasad, H. (Eds.), Sustainable Management of Headwater 

Resources: Research from Africa and India, pp. 1-13. 

 

(en vele andere!) 

http://www.coordinatiezenne.be/
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13. Recent trends in gully erosion as evidenced by repeat photography 

around Hagere Selam (Northern Ethiopia) 
 

Promoter: Prof. dr. J. Nyssen 

Co-promoters: Prof. dr. Mitiku Haile; Prof. dr. J. Poesen  

Advisor: Drs. A. Frankl 

 

1. Introduction 

In the semi-arid Highlands of North Ethiopia, dense gully and river networks dissect the 

landscape, with gully depth and width frequently exceeding 5 and 15 m respectively. The 

magnitude of gully erosion is caused by the topography of steep slopes, which are often 

depleted from vegetation, offering little resistance to the heavy storms, which especially strike 

during August and early September. Gully erosion has been recognized as a serious problem 

for sustainable development in the Northern Ethiopian Highlands as it reduces agricultural 

production through soil loss and aridification, disconnects rural areas, and enhances landscape 

connectivity for runoff and sediment, causing flooding and water pollution by sediment in 

downstream areas (Nyssen et al., 2004a; Valentin et al., 2005). To counter soil erosion, soil 

and water conservation measures are being implemented at a catchment scale 

(Descheemaeker et al., 2006; Nyssen et al., 2004b; Nyssen et al., 2008). 

 

2. Objective 

The objective of this Msc. thesis is to analyze the changes in gully erosion dynamics since the 

late 1990s, over a period were huge efforts were taken to counter soil erosion. To understand 

which environmental changes led to changes in the hydrogeomorhologic regime, 

environmental parameters and soil and water conservation measures affecting gully erosion 

need to be mapped. The changes in gully erosion will  be correlated to changing environmental 

characteristics.  

 
1998       2010 

 

3. Material & Methods 

- Terrestrial photographs of the late 1990s, originally taken by Prof. Nyssen and Prof. 

Poesen, will be used to assess historical gully erosion dynamics and environmental 

status; 

- The historical photographs will be repeated in the field; 

-  Comparing the historical photographs with the repeat photographs, together with field 

evidence, will be done using several qualitative and quantitative techniques to assess 

changes in gully erosion and the environment.   

- In the quantitative analysis includes the calculation of gully cross-sectional change and 

head cut retreat rates; 

- Additionally aerial photographs (1994) and satellite images (2006) of the area will be 

used to make further interpretations on gully erosion dynamics and environmental 

change; 

AL TOEGEKEND! 
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- Fieldwork will be organized in the summer of 2011 and will take approximately two 

months. 

 

4. Aimed results 

The outcome of the Msc. thesis will provide insights in recent trends in gully erosion in a 

well-studied area in the Northern Ethiopian Highlands. They will allow assessing 

hydrogeomorphic changes that occurred since catchment-scale soil and water conservation 

practices were introduced in the study area. Relating gully erosion dynamics to environmental 

parameters will allow assessing the success of improved land management practices.  

 

5. References and relevant literature 

Descheemaeker K, Nyssen J, Rossi J, Poesen J, Mitiku Haile, Moeyersons J, et al. Sediment 

deposition and pedogenesis in exclosures in the Tigray Highlands, Ethiopia. 

Geoderma 2006;132:291-314. 

Munro RN, Deckers J, Grove AT, Mitiku Haile, Poesen J, Nyssen J. Soil and erosion features 

of the Central Plateau region of Tigrai - Learning from photo monitoring with 30 years 

interval. Catena 2008;75:55-64. 

Nyssen J, Haile M, Nauds J, Munro N, Poesen J, Moeyersons J, et al. Desertification? 

Northern Ethiopia re-photographed after 140 years. Science of the Total Environment 

2009;407:2749-55. 

Nyssen J, Poesen J, Descheemaeker K, Nigussie Haregeweyn, Mitiku Haile, Moeyersons J, et 

al. Effects of region-wide soil and water conservation in semi-arid areas: the case of 

northern Ethiopia. Z. Geomorph. N. F. 2008;52:291 - 315.  

Nyssen J, Poesen J, Moeyersons J, Deckers J, Haile M, Lang A. Human impact on the 

environment in the Ethiopian and Eritrean Highlands - a state of the art. Earth-Science 

Reviews 2004a;64:273-320. 

Nyssen J, Veyret-Picot M, Poesen J, Moeyersons J, Mitiku Haile, Deckers J, et al. The 

effectiveness of loose rock check dams for gully control in Tigray, Northern Ethiopia. 

Soil Use and Management 2004b;20:55-64. 

Valentin C, Poesen J, Li Y. Gully erosion: Impacts, factors and control. Catena 2005;63:132-

53. 

Virgo KJ, Munro RN. Soil and erosion features of the Central Plateau region of Tigrai, 

Ethiopia. Geoderma 1978;20:131-57. 

 

Information for students 

 

During the fieldwork, the MSc student will stay in a local house in Hagere Selam, and one 

translator/field assistant will work permanently with him/her. 

 

Some important points for students to consider before declaring an interest: 

-   A short research proposal will have to be elaborated during this academic year, which will 

be transmitted to Mekelle university. 

-  The thesis will have to contain an extended summary in English or even be written in 

English. 

- Fieldwork period: 2 months between early July and late September 2011.
 
This implies that 

the student needs to make sure he/she will not have to take exams in August/September! 

- Environment for the fieldwork: cool tropical climate (July/August is the rainy season); other 

culture, totally different food, other norms for hygiene and comfort; often no electricity; 

telecommunication is difficult; only a few busses per day; the student will mostly move on 

foot (mountains; heavy rains possible in the afternoon). But also: friendly, dynamic people 

and breathtaking landscapes, and a unique experience. 
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- Profile of the student: should be prepared to live and work with local farmers, technicians 

and authorities; strong sense of autonomy and adaptability; prepare the topic before leaving to 

Ethiopia; conversational English. 

- The fieldwork will be carried out in conjunction with other Geography students from Ghent 

University and there will be a number of other Belgian MSc students residing and working at 

Mekelle University throughout this period. Furthermore, a number of Ethiopian students will 

also be conducting fieldwork.  

 

Partial funding for the fieldwork can possibly be obtained through a ñreisbeurs naar 

ontwikkelingslandenò (deadline 13 December 2010), see 

http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/o

ntwikkelingssamenwerking/vlstudenten.htm 

And the forms can be downloaded from 

http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_20

09 

 

If you have practical queries, you may want to get in touch with students who have done 

research in this area: Stephanie de Mûelenaere (stephanie.demuelemaere@ugent.be), Ellen 

Meire (ellen.meire@ugent.be), Miro Jacob (miro.jacob@ugent.be), Nelles Scholiers 

(nelles.scholiers@ugent.be), Silke Broidioi (silke.broidioi@ugent.be), Simon Stock and 

Amaury Frankl (amaury.frankl@ugent.be).  

 

Deadline 

Given the deadline for the research grant, candidates must register with Prof. Dr. Jan Nyssen 

before 15 November 2010 (submit a short CV). Get in contact with Amaury Frankl 

beforehand. 

 

Jan.Nyssen@UGent.be

http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/ontwikkelingssamenwerking/vlstudenten.htm
http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/ontwikkelingssamenwerking/vlstudenten.htm
http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_2009
http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_2009
mailto:stephanie.demuelemaere@ugent.be
mailto:ellen.meire@ugent.be
mailto:miro.jacob@ugent.be
mailto:nelles.scholiers@ugent.be
mailto:silke.broidioi@ugent.be
mailto:amaury.frankl@ugent.be
mailto:Jan.Nyssen@UGent.be%0C%0C1
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14. The use of subsurface plastic dams to stabilize and rehabilitate gullies in 

Vertisol areas (Northern Ethiopia) 
 

Promoter: Prof. Dr. J. Nyssen 

Co-promoters: Prof. dr. Mitiku Haile; Prof. dr. J. Poesen  

Advisor: Drs. A. Frankl 

 

1. Introduction 

In the semi-arid Highlands of North Ethiopia, dense gully and river networks dissect the 

landscape, with gully depth and width frequently exceeding 5 and 15 m respectively. The 

magnitude of gully erosion is caused by the topography of steep slopes, which are often 

depleted from vegetation, offering little resistance to the heavy storms, which especially strike 

during August and early September. Gully erosion has been recognized as a serious problem 

for sustainable development in the Northern Ethiopian Highlands as it reduces agricultural 

production through soil loss and aridification, disconnects rural areas, and enhances landscape 

connectivity for runoff and sediment, causing flooding and water pollution by sediment in 

downstream areas (Nyssen et al., 2004a; Valentin et al., 2005). To counter soil erosion, soil 

and water conservation measures are being implemented at a catchment scale 

(Descheemaeker et al., 2006; Nyssen et al., 2004b; Nyssen et al., 2008). 

Constructing a subsurface dam perpendicular to the gully at the very position of a check dam 

can control the underground draining effect of a gully, especially in Vertisol areas where 

cracking of the soil during the dry period allows pipes to develop able to by-pass check dams.  

 

2. Objective 

The purpose of the experiment is to develop a cheap and sustainable method for raising the 

groundwater level next to a gully in Vertisol area. This method should stabilise the gully, 

increase vegetation cover and allowing for conservation measurements if needed. The existing 

conservation methods are difficult for implementing in Vertisol areas, since piping is the most 

important process by which gullies expand, leading to the destruction or by-passing by water 

flow of (stone) dams in the gully or at the gully head. The experimental design consists of 

constructing a subsurface dam perpendicular to a gully in Vertisol area. This dam is 

constituted of an impermeable plastic sheet of 50m wide and 2m deep, the top of which is 

buried at a depth of 0,5m, what allows for ploughing.  

One experiment was already established; the technique works; at Ziban Khunale, a gully was 

controlled in this way and idle land turned into farmland. It was however also observed that it 

could be good to construct an additional dam near the gully head, to prevent the gully from 

growing in length. 

The construction of a subsurface dam seems to be a good conservation technique, a retrial of 

the experiment with a gully in level landscape, a dam at the gully head and monitoring of 

longitudinal and lateral change in gully extent and groundwater level can provide a better 

understanding of the technique. 

 

3. Material & Methods 

- The subsurface dam will be constructed by supervisor and promoter during the dry 

season, before the studentôs arrival in the field. The dam will be constructed in the 

village of May Baôati where measuremnts on gully dynamics have been done in recent 

years, and where good working relations exist with the local community 

- Historical terrestrial and aerial photographs for assessing previous gully dynamics and 

network changes as well as for assessing vegetation changes 

- Detailed field measurements of changes in gully morphology and water table after 

establishment of the subsurface dam. Measurements to be detailed in agreement with 

supervisor and promoters 

- Comparison with measurements on nearby gullies in Vertisol without subsurface dam 

AL TOEGEKEND! 



 34 

 

4. Aimed results 

The outcome of the Msc. thesis will demonstrate the effectiveness of a cheap and rather quick 

conservation measure for gully stabilization and rehabilitation in Vertisol areas which are 

very sensitive to erosion and which are important crop producing areas. 

 1998 

 

 1999 ï large arrow indicates position and 

direction of gully; small arrow indicates underground plastic sheet before filling of the 2.5 m 

deep trench (Photo Jan Moeyersons) 

 

 February 2009 

 

5. References and relevant literature 
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interviews and measurements: a case study from Northern Ethiopia. Earth Surface 

Processes and Landforms 2006 (31(2)):167-85. 
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Information for students 

 

During the fieldwork, the MSc student will stay in a local house in Hagere Selam, and one 

translator/field assistant will work permanently with him/her. 

 

Some important points for students to consider before declaring an interest: 

-   A short research proposal will have to be elaborated during this academic year, which will 

be transmitted to Mekelle university. 

-  The thesis will have to contain an extended summary in English or even be written in 

English. 

- Fieldwork period: 2 months between early July and late September 2011.
 
This implies that 

the student needs to make sure he/she will not have to take exams in August/September! 

- Environment for the fieldwork: cool tropical climate (July/August is the rainy season); other 

culture, totally different food, other norms for hygiene and comfort; often no electricity; 

telecommunication is difficult; only a few busses per day; the student will mostly move on 

foot (mountains; heavy rains possible in the afternoon). But also: friendly, dynamic people 

and breathtaking landscapes, and a unique experience. 

- Profile of the student: should be prepared to live and work with local farmers, technicians 

and authorities; strong sense of autonomy and adaptability; prepare the topic before leaving to 

Ethiopia; conversational English. 

- The fieldwork will be carried out in conjunction with other Geography students from Ghent 

University and there will be a number of other Belgian MSc students residing and working at 

Mekelle University throughout this period. Furthermore, a number of Ethiopian students will 

also be conducting fieldwork.  

 

Partial funding for the fieldwork can possibly be obtained through a ñreisbeurs naar 

ontwikkelingslandenò (deadline 13 December 2010), see 

http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/o

ntwikkelingssamenwerking/vlstudenten.htm 

http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/ontwikkelingssamenwerking/vlstudenten.htm
http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/ontwikkelingssamenwerking/vlstudenten.htm
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And the forms can be downloaded from 

http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_20

09 

 

If you have practical queries, you may want to get in touch with students who have done 

research in this area: Stephanie de Mûelenaere (stephanie.demuelemaere@ugent.be), Ellen 

Meire (ellen.meire@ugent.be), Miro Jacob (miro.jacob@ugent.be), Nelles Scholiers 

(nelles.scholiers@ugent.be), Silke Broidioi (silke.broidioi@ugent.be), Simon Stock and 

Amaury Frankl (amaury.frankl@ugent.be).  

 

Deadline 

Given the deadline for the research grant, candidates must register with Prof. Dr. Jan Nyssen 

before 15 November 2010 (submit a short CV). Get in contact with Amaury Frankl 

beforehand. 

 

Jan.Nyssen@UGent.be 

http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_2009
http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_2009
mailto:stephanie.demuelemaere@ugent.be
mailto:ellen.meire@ugent.be
mailto:miro.jacob@ugent.be
mailto:nelles.scholiers@ugent.be
mailto:silke.broidioi@ugent.be
mailto:amaury.frankl@ugent.be
mailto:Jan.Nyssen@UGent.be
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15. Ex-ante analysis of impacts of conservation agriculture on runoff and 

soil loss at catchment scale in May Zeg-zeg (Ethiopia) 

 
Promoter: Prof. Dr. Jan Nyssen 

Co-promoter: Prof. Dr. Wim Cornelis (Faculty of Bioscience Engineering, UGent) 

International advisor: Dr. Bram Govaerts, CIMMYT (México)  

Local advisor: Drs. Tesfay Araya (Mekelle University and UGent Faculty of Bioscience 

engineering) ï who carries out PhD research on conservation agriculture in Tigray, Northern 

Ethiopia 

 

One of the main problems in the highlands of Ethiopia is loss of fertile top soil by erosion 

which has resulted in soil fertility decline and in dry spell and terminal drought, which both 

affect crop yield. Conservation Agriculture (CA) has been observed in many countries to curb 

the reduction in soil fertility, to reduce runoff and top soil loss and can increase in situ 

moisture conservation, thereby increasing crop yield. However, comparison of CA and 

conventional agriculture practices over different time periods and places have not been 

consistent across soils, climate, tillage methods, crop type and experiments. In contrast to 

conventional agriculture, CA leaves residues from the previous crop on the surface, reduces 

tillage and includes profitable crop rotation. CA practices were introduced in May Zegzeg 

catchment, northern Ethiopia since 2005 with the aim to reduce run off and soil loss and 

thereby improve crop yield on experimental plot on vertisols (Tewodros et al., 2009).  The 

treatments are (1) conventional tillage (CT) which is plowed three times without residue, (2) 

broad spaced furrows along the contour (locally called terwah) with 30 % residue keeping 

(TER) and (3) Permanent bed (PB) with 30% residue keeping, zero tilled and 60 cm wide bed. 

All the plowing and reshaping of the beds and furrows is done using the local plough or 

maresha (Nyssen et al., 2010a); on TER and PB, weeds are controlled with herbicides. The 

plots are equipped with runoff collector trenches where daily runoff and sediment yield are 

measured. In 2005-2009, significantly different (p<0.05) soil losses of 12.7, 16.2 and 27.3 t 

ha
-1

 y
-1

 were recorded for PB, TER and CT, respectively. Similarly, the mean runoff was 931, 

1011 and 1041 m3 ha
-1

 y
-1

 from plots with PB, TER and CT treatments, respectively (Tesfay 

et al., 2011). In addition to the experimental plot, there are also 9-10 farmers in the same 

location who demonstrate CA on their farms for the last four years. 

The objective of this study is to extrapolate the effect of CA on run off and soil loss on the 

experimental plots to the scale of the May Zegzeg catchment.  

 

 
(Nyssen et al., 2010a) 

AL TOEGEKEND! 
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The student will realise the following tasks: 

 The student will assist in run off and soil loss data collection from experimental fields. 

Besides, previously collected data in the last four years will also be incorporated in the 

analysis. 

 Field measurements throughout the catchment regarding infiltration rates using single ring 

infiltrometer with constant head. A Guelph permeameter or a Mariotte system will be used 

to attain a constant head. 

 Extrapolations / modelling will be done at the scale of the May Zeg-zeg catchment with 

regard to impacts of such technique if it were applied at catchment scale. For this purpose, 

existing runoff model and sediment budgets of the catchment (Nyssen et al., 2009; 2010b) 

will be used, in which some relevant parameter values will be modified, using the 

observations from the experimental plot (calibration), and the measured infiltration rates. 

  
Guelph permeameter in operation on CA experimental sites in Tigray (N Ethiopia) 

 

References: 

- Nyssen, J., Clymans, W., Poesen, J., Vandecasteele, I., Nigussie Haregeweyn, Naudts, J., 

Moeyersons, J., Mitiku Haile, Deckers, J., 2009. How soil conservation affects the 

catchment sediment budget - a comprehensive study in the north Ethiopian highlands. 

Earth Surface Processes and Landforms, 34: 1216-1233. 

- Nyssen, J., Govaerts, B., Tesfay Araya, Cornelis, W.M., Tewodros Gebregziabher, Tigist 

Oicha, Fekadu Getnet, Mitiku Haile, Sayre, K., Deckers, J., 2010a. Indigenous knowledge 

to pave the way for conservation agriculture by smallholder farmers of the Ethiopian 

highlands. Agronomy for Sustainable Development, in press. 

- Nyssen, J., Clymans, W., Descheemaeker, K., Poesen, J., Vandecasteele, I., Vanmaercke, 

M., Amanuel Zenebe, Van Camp, M., Mitiku Haile, Nigussie Haregeweyn, Moeyersons, 

J., Martens, K., Tesfamichael Gebreyohannes, Deckers, J., Walraevens, K., 2010b. Impact 

of soil and water conservation on catchment hydrological response ï a case in north 

Ethiopia. Hydrological Processes, 24(13): 1880-1895. 

- Tesfay Araya, Wim M. Cornelis, Jan Nyssen, Bram Govaerts, Fekadu Getnet, Hans 

Bauer, Dirk Raes, Kindeya Gebrehiwot, Teklit Yohannes,  Jozef Deckers, 2011. Effects of 

resource-conserving tillage in the Ethiopian highlands, a sustainable option for soil and 

water management and crop productivity ï case study from Dogua Tembien. Poster 

presented at the IAG regional conference in Addis Ababa, February 2011. 

- Tewodros Gebreegziabher, Nyssen, J., Govaerts, B., Fekadu Getnet, Mintesinot Behailu, 

Mitiku Haile, Deckers, J., 2009. Contour furrows for in-situ soil and water conservation, 

Tigray, Northern Ethiopia. Soil and Tillage Research, 103: 257-264. 

 

Information for students 

During the fieldwork, the MSc student will stay in a local house in Hagere Selam, nearby the 

study site, and one translator/field assistant will work permanently with him/her. PhD 
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researcher Tesfay Araya and a research assistant will provide additional support for the 

fieldwork. 

 

Some important points for students to consider before declaring an interest: 

-   A short research proposal will have to be elaborated during this academic year, which will 

be transmitted to Mekelle university. 

-  The thesis will have to contain an extended summary in English or even be written in 

English. 

- Fieldwork period: 2 months between early July and late September 2011.
 
This implies that 

the student needs to make sure he/she will not have to take exams in August/September! 

- Environment for the fieldwork: cool tropical climate (July/August is the rainy season); other 

culture, totally different food, other norms for hygiene and comfort; often no electricity; 

telecommunication is difficult; only a few busses per day; the student will mostly move on 

foot (mountains; heavy rains possible in the afternoon). But also: friendly, dynamic people 

and breathtaking landscapes, and a unique experience. 

- Profile of the student: should be prepared to live and work with local farmers, technicians 

and authorities; strong sense of autonomy and adaptability; prepare the topic before leaving to 

Ethiopia; conversational English. 

- The fieldwork will be carried out in conjunction with other Geography students from Ghent 

University and there will be a number of other Belgian MSc students residing and working at 

Mekelle University throughout this period. Particularly, another student will work on the 

socio-economic consequences of CA in the same area. Furthermore, a number of Ethiopian 

students will also be conducting fieldwork.  

 

Partial funding for the fieldwork can possibly be obtained through a ñreisbeurs naar 

ontwikkelingslandenò (deadline 13 December 2010), see 

http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/o

ntwikkelingssamenwerking/vlstudenten.htm 

And the forms can be downloaded from 

http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_20

09 

 

If you have practical queries, you may want to get in touch with students who have done 

research in this area: Stephanie de Mûelenaere (stephanie.demuelemaere@ugent.be), Ellen 

Meire (ellen.meire@ugent.be), Miro Jacob (miro.jacob@ugent.be), Nelles Scholiers 

(nelles.scholiers@ugent.be), Silke Broidioi (silke.broidioi@ugent.be), Simon Stock and 

Amaury Frankl (amaury.frankl@ugent.be).  

 

Deadline 

Given the deadline for the research grant, candidates must register with Prof. Dr. Jan Nyssen 

before 15 November 2010 (submit a short CV). Get in contact with Amaury Frankl 

beforehand. 

 

Jan.Nyssen@UGent.be 

Wim.cornelis@ugent.be 

tesfayw2002@yahoo.com 

http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/ontwikkelingssamenwerking/vlstudenten.htm
http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/ontwikkelingssamenwerking/vlstudenten.htm
http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_2009
http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_2009
mailto:stephanie.demuelemaere@ugent.be
mailto:ellen.meire@ugent.be
mailto:miro.jacob@ugent.be
mailto:nelles.scholiers@ugent.be
mailto:silke.broidioi@ugent.be
mailto:amaury.frankl@ugent.be
mailto:Jan.Nyssen@UGent.be
mailto:Wim.cornelis@ugent.be
mailto:tesfayw2002@yahoo.com
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16. Spatially and socially explicit analysis of acceptance of conservation 

agriculture and impacts on farmersô income in a Tigray village (Ethiopia) 

 
Promoter: Prof. Dr. Jan Nyssen 

Co-promoter: Prof. Dr. Ben Derudder 

Resource persons: 

- Drs. Tesfay Araya (Mekelle University and UGent Faculty of Bioscience 

engineering) ï who carries out PhD research on conservation agriculture in Tigray, 

Northern Ethiopia 

- Prof. Dr. Wim Cornelis (Faculty of Bioscience Engineering, UGent), promoter of the 

conservation agriculture research in Tigray/Ethiopia 

- Drs. Lutgart Lenaerts (KULeuven) and her promoter Prof. Seppe Deckers, socio-

anthropological research on aspects of rural development in the study area 

- Dr. Hans Bauer, VLIR-UOS representative in Ethiopia 

- Prof. Mitiku Haile, president of Mekelle University; sustainable livelihood 

- Dr. Bruno Gérard, International Livestock Research Institute, Addis Ababa 

(requested) 

 

Farm households in Tigray (Ethiopia), basically implementing subsistence agriculture, face 

chronic and transient poverty (Fredu et al. 2006). To contribute to the solution of these 

problems, conservation agriculture (CA) practices were introduced in May Zegzeg catchment, 

northern Ethiopia since 2005 with the aim to reduce run off and soil loss and thereby improve 

crop yield on experimental plot on vertisols (Tewodros et al., 2009).  The treatments are (1) 

conventional tillage (CT) which is plowed three times without residue, (2) broad spaced 

furrows along the contour (locally called terwah) with 30 % residue keeping (TER) and (3) 

Permanent bed (PB) with 30% residue keeping, zero tilled and 60 cm wide bed. All the 

plowing and reshaping of the beds and furrows is done using the local plough or maresha 

(Nyssen et al., 2010); on TER and PB, weeds are controlled with herbicides. The plots are 

equipped with runoff collector trenches where daily runoff and sediment yield are measured. 

In 2005-2009, significantly different (p<0.05) soil losses of 12.7, 16.2 and 27.3 t ha
-1

 y
-1

 were 

recorded for PB, TER and CT, respectively. Similarly, the mean runoff was 931, 1011 and 

1041 m3 ha
-1

 y
-1

 from plots with PB, TER and CT treatments, respectively (Tesfay et al., 

2011). 

In addition to the experimental plot, there are also 9-10 farmers in the same catchment who 

demonstrate CA on their farms for the last four years. As all contact farmers have their 

homestead in the village of Hechi (4 km E of Hagere Selam, Tigray) (Vandenreyken, 2003), 

the research will concern this village, its cultivated lands, the 10 contact farmers and a 

representative sample of its other inhabitants. 

 

The CA technique allows to strongly decrease labour input (ploughing, weeding) and capital 

input (oxen). In addition it is gender-friendly (alleviates the weeding burden which is 

traditionally taken by women and children); with regard to environmental impact, the use of 

herbicides must be evaluated against decreased livestock pressure. 

Costs include crop residues that are left on the land, the guarding of crop residues, the 

'transaction costs' of dealing with conflicts over these residues, etc.  

The student will be provided with an exhaustive list of cost and benefit categories that (s)he 

should look into. 

The economic calculation will be essentially based on data of the experimental plot, which 

may be compared to the results on the 10 farmers fields in the ñreal worldò. In function of soil 

type (already mapped; Nyssen et al., 2008), the outcome of the economic analysis may vary. 

And other parameters may be important. 

AL TOEGEKEND! 
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Take-up of the technology is deemed to be curbed by difficulties to obtain herbicide, and by 

the age-old tradition that suggests that a good farmer is the one who ploughs many times. 

Most probably the distance between farm and farmland has a role ï but which one? 

Farmers may also be reluctant because the CA technology and particularly the stubble 

management requires the abandonment of the free grazing system. 

The acceptance will be analysed through in-depth interviews. 

As geographer, the student will establish maps, translating the economic balance and the 

acceptance. 

 

The objective of this study is to make a spatially explicit analysis of the potential impact on 

farmers income, and to evaluate the potential for adoption by neighbouring farmers.  

 

 
Like everywhere in the Ethiopian highlands, crop weeding in the May Zegzeg catchment is a 

labour-intensive activity, that is mainly carried out by women and children. The introduction 

of conservation agriculture is also aimed at reducing this burden. (Photo J. Naudts) 

 

Methodology 

1. Literature review, including major policy documents 

This regards among others, the policy premises for CA and the issues related to abandonment 

of open grazing. The student will be kick-started by the advisory team with regard to this and 

the next part of the methodology. 

2. In depth interviews 

 Neighbouring farmers will be interviewed on their comprehension of the CA system that 

is implemented: what do they understand about the CA tillage technique that is 

implemented? Which of the components are clear and which are not? How do the farmers 

perceive the economic cost/benefit if the technique were applied on their land? What are 

shifts in labour input that it creates? Do they try to implement (part) of the technique 

themselves? Why or why not?  

 In the interviews the social status and economic capacity of the interviewed farmers will 

be taken into account, as well as the location of their lands with regard to their homestead. 

3. Ex-ante, spatially explicit economic analysis of implementation of CA at a wider scale 

- Translate inputs and outputs measured on the experimental plot in monetary terms 

- Compare to inputs and outputs in the ñreal worldò ï the land of the contact farmers 

- Compare the farmlands in the catchment to the contact farms with regard to soil 

type, distance from homestead, socio-economic status of the landholder, and other 

parameters 

- Define the parameters and algorithm that allow the economic calculations and map 

the outcomes. 

 

References: 
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- Fredu Nega, Zaid Negash, Kidanemariam Gebregziabher, Abebe Ejigu, Mihret Berhanu, 
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highlands. Agronomy for Sustainable Development, in press. 
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presented at the IAG regional conference in Addis Ababa, February 2011. 

- Tewodros Gebreegziabher, Nyssen, J., Govaerts, B., Fekadu Getnet, Mintesinot Behailu, 

Mitiku Haile, Deckers, J., 2009. Contour furrows for in-situ soil and water conservation, 

Tigray, Northern Ethiopia. Soil and Tillage Research, 103: 257-264. 

- Vandenreyken, H., 2003. Bodem- en waterconservering in Tigray (Noord Ethiopië): Een 

evaluatie van en bijdrage aan de participatieve oriëntatie van het Zala-Daget project. 

Unpub. M.Sc. thesis, Department of social and cultural Anthropology, K.U.Leuven. 

 

Information for students 

During the fieldwork, the MSc student will stay in a local house in Hagere Selam, nearby the 

study site, and one translator/field assistant will work permanently with him/her. PhD 

researcher Tesfay Araya and a research assistant will provide additional support for the 

fieldwork. 

 

Some important points for students to consider before declaring an interest: 

-   A short research proposal will have to be elaborated during this academic year, which will 

be transmitted to Mekelle university. 

-  The thesis will have to contain an extended summary in English or even be written in 

English. 

- Fieldwork period: 2 months between early July and late September 2011.
 
This implies that 

the student needs to make sure he/she will not have to take exams in August/September! 

- Environment for the fieldwork: cool tropical climate (July/August is the rainy season); other 

culture, totally different food, other norms for hygiene and comfort; often no electricity; 

telecommunication is difficult; only a few busses per day; the student will mostly move on 

foot (mountains; heavy rains possible in the afternoon). But also: friendly, dynamic people 

and breathtaking landscapes, and a unique experience. 

- Profile of the student: should be prepared to live and work with local farmers, technicians 

and authorities; strong sense of autonomy and adaptability; prepare the topic before leaving to 

Ethiopia; conversational English. 

- The fieldwork will be carried out in conjunction with other Geography students from Ghent 

University and there will be a number of other Belgian MSc students residing and working at 

Mekelle University throughout this period. Particularly, another student will work on the 

effects regarding soil and water conservation in the same area. Furthermore, a number of 

Ethiopian students will also be conducting fieldwork.  

 

Partial funding for the fieldwork can possibly be obtained through a ñreisbeurs naar 

ontwikkelingslandenò (deadline 13 December 2010), see 
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http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/o

ntwikkelingssamenwerking/vlstudenten.htm 

And the forms can be downloaded from 

http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_20

09 

 

If you have practical queries, you may want to get in touch with students who have done 

research in this area: Stephanie de Mûelenaere (stephanie.demuelemaere@ugent.be), Ellen 

Meire (ellen.meire@ugent.be), Miro Jacob (miro.jacob@ugent.be), Nelles Scholiers 

(nelles.scholiers@ugent.be), Silke Broidioi (silke.broidioi@ugent.be), Simon Stock and 

Amaury Frankl (amaury.frankl@ugent.be).  

 

Deadline 

Given the deadline for the research grant, candidates must register with Prof. Dr. Jan Nyssen 

before 15 November 2010 (submit a short CV). Get in contact with Amaury Frankl 

beforehand. 

 

Jan.Nyssen@UGent.be 

ben.derudder@ugent.be 

 

http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/ontwikkelingssamenwerking/vlstudenten.htm
http://www.ugent.be/nl/onderwijs/internationalisering/buitenland/nl/onderzoek/financiering/ontwikkelingssamenwerking/vlstudenten.htm
http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_2009
http://www.vliruos.be/index.php?language=NL&navid=566&direct_to=Reisbeurzen_REI_2009
mailto:stephanie.demuelemaere@ugent.be
mailto:ellen.meire@ugent.be
mailto:miro.jacob@ugent.be
mailto:nelles.scholiers@ugent.be
mailto:silke.broidioi@ugent.be
mailto:amaury.frankl@ugent.be
mailto:Jan.Nyssen@UGent.be
mailto:ben.derudder@ugent.be


 45 

17. Regional geomorphology of Lake Tana basin (Ethiopia) 
Promoter: Prof. Jan Nyssen (Ghent University) 

Co-promoter: Prof. Enyew Adgo (Bahir Dar University) 

Local advisors: PhD students Teshager Admasu and Mekete Dessie 

 

Lake Tana, the source of Blue Nile, is the largest lake in Ethiopia and the third largest in the 

Nile Basin. It accounts for nearly 50% of the total inland water area in the country. The lake 

comprises 37 islands and 16 peninsulas, which are home to 21 churches and monasteries with 

strong cultural and religious heritage. The lake basin,has an average population density of 158 

persons/km
2 
(Berhanu et al., 2001). With an area of 3156 km

2
 and an average depth of 9m, 

Lake Tana is situated at an altitude of about 1800 m a.s.l. It contributes about two thirds of the 

total flow of water to the Nile (SMEC, 2007). Lake Tana receives its water from 60 rivers and 

streams that flow from the catchment area of 16,500 km
2
; four large rivers, Gilgel Abay, 

Gumara, Rib and Megech account for the major water inflow (Kebede et al., 2006). The lake 

is being used for transportation, hydropower, fishery, ecotourism, wetland products and it has 

a large diversity both in flora and fauna with 15 endemic fish species (Eshete, 2003). 

 

 

Lake Tana and its drainage 

basin. Yellow dots mark the 

river gauging stations. New 

developments are dams (D) and 

hydropower schemes (red 

circles). After Gieske et al. 

(2008) 

The area surrounding Lake Tana is made up of the Tertiary basalt (Kieffer et al., 2004). The 

soils in most of the Tana basin are derived from basalt weathering and occur typically in 

Nitisol-Vertisol catenas. On upper reaches of the dissected shield volcanoes, Phaeozems and 

Humic Cambisols dominate the soilscape. In low lying areas particularly north and east of 

Lake Tana, and along parts of the Gilgel Abay, soils have developed on alluvial sediments 

(Yohannes, 2007). Rainfed farming is the mainstay of the economy for the mainly rural 

population in the basin. The Lake Tana basin is one of the major food producing areas of 

Ethiopia, and hence has critical regional and national significance. Crop production and 

livestock raising are closely integrated.  The main crops are cereals (Eragrostis tef, finger 

millet, maize, rice, etc), pulses (faba bean, field pea, chick pea and grass pea), oil crops 

(nouge - Guizotia abyssinica), Ethiopian mustard (Brassica carinata), lentil, flax and others) 

and some vegetables. There is a cereal dominated (over 70% of the cropland) crop production 

system and a notable absence of perennials. The fine grained cereal tef in particular requires 

repeated cultivation for a fine seedbed preparation and provides little ground cover during the 

most erosive storms of June, July and early part of August that exacerbates soil erosion and 

soil structure collapse. 

Extensive catchment degradation driven by population growth, deforestation, overgrazing, 

low levels of technology and improper land management practices have reduced the 

productive capacity of land in the basin and its carrying capacity (Nyssen et al., 2004). This 

problem results also in high sediment loads, lake level fluctuations and decreasing water 

storage capacity of the lake. The seasonal rains cause the lake level to fluctuate yearly by 

about 1.5 m (Kebede et al., 2006). The largest lake level fluctuation recorded was about 2.5 m 

in 1997. Variations in lake levels causes also conflicts among the different users (hydropower, 
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