
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Nyssen, J., Jacob, M., Frankl, A. (eds), 2019. Geo-

Trekking in Ethiopia’s Tropical Mountains, the 

Dogu’a Tembien District. Springer GeoGuide. 
This book is based on over 150 papers about the Dogu’a Tembien district in Ethiopia. To 

reach a broader public of people interested in geosites and human-environment 

interactions, the authors here add a geoguide about this mountain district in Ethiopia 

(13°30’ N, 39°10’ E; up to 2850 m high) which shows a varied lithology. 

A large team has carried out research in that district over the past 23 years, including long 

stays in the areas. Numerous viewpoints and geosites are only accessible on foot; 

hence the authors prepared the book as a trekking guide, which will enhance 

sustainable tourism in the same time. This edited work summarises the study results 

in the international literature into a comprehensive book, which comprises 35 

thematic chapters, detailed description of 573 km of trekking routes to access the 

landscape and the most scenic excursion points, as well as the necessary logistical 

information. A state-of-the-art trekking map is included as a digital annex. 

https://www.springer.com/gp/book/9783030049546 

or: to be ordered from the better book shops 

Table of contents 

VOLUME I 

PART I  Setting the scene 

 1. Geosites, geoheritage, human-environment interactions, and sustainable 

geotourism in Dogu’a Tembien  

 2. Regional geology of the Dogu’a Tembien massif 

 3. Dogu’a Tembien’s tropical mountain climate 

 4. A short history and ethnography of the Tembien Tigrayans 

 5. Political ecology of land degradation in the Tembien highlands 

PART II  Geology and geomorphology 

 6. Evidence of the 'Snowball Earth' and other ancient glaciations from the border 

areas of the Dogu’a Tembien district 

https://www.springer.com/gp/book/9783030049546


 7. Limestone, karst and tufa dams in the western part of the Mekelle Outlier 

 8. Rock-hewn sandstone churches and man-made caves in and around Dogu’a 

Tembien 

 9. The volcanic rock cover of the Dogu’a Tembien massif 

 10. Planation surfaces 

 11. Fossil evidence of Dogu’a Tembien’s environmental past 

 12. Geomorphic processes in Late-Pleistocene and Holocene environments  

PART III  Water 

 13. Hydrological context of water scarcity and storage on the mountain ridges in 

Dogu’a Tembien 

 14. The Giba, Tanqwa and Tsaliet rivers in the headwaters of the Tekezze basin  

PART IV  Vegetation and biodiversity 

 15. Forest and woodland vegetation in the highlands of Dogu’a Tembien 

 16. Exclosures as primary option for reforestation in Dogu’a Tembien 

 17. Birds of forests and open woodlands in the highlands of Dogu’a Tembien 

 18. Raptor perch sites for biological control of agricultural pest rodents  

 19. Boswellia incense in the Giba River gorge 

PART V  Geomorphic processes 

 20. Mass movements and argilliturbation in Dogu’a Tembien  

 21. Sheet and rill erosion and its control: lessons from Dogu’a Tembien  

 22. Gully erosion and control in the Tembien highlands 

 23. Sediment yield and reservoir siltation in Tigray 

PART VI  Land and agriculture 

 24. Understanding soil spatial patterns for sustainable development  

 25. Land use and suitability for rainfed agriculture  

 26. Farmland management, tillage and resulting cultivation terraces 

 27. Major crops and cropping systems in Dogu’a Tembien 



 28. Cattle breeds, milk production, and transhumance in Dogu’a Tembien 

 29. Conservation agriculture experimentation in Dogu’a Tembien: promise and 

constraints 

 30. Research-based development projects in Dogu’a Tembien 

PART VII Historical, ecological, sociological and cultural dimensions 

 31.  Historical maps, terrestrial and aerial photographs 

 32. A history of soil and water conservation in Tigray 

 33. Socio-demographic profile, food insecurity and food-aid based response  

 34. Developers and farmers in rural Dogu’a Tembien 

 35. Local myths in relation to the natural environment of Dogu’a Tembien 

 

VOLUME II 

PART VIII Geotourism and trekking in Dogu’a Tembien 

 36. Geo-trekking map of Dogu’a Tembien (1:50,000) 

 37. Logistics for the trekker in a rural mountain district of northern Ethiopia 

 38. Description of trekking routes in Dogu’a Tembien 

 
References 

Miruts Hagos, Nyssen, J., Kassa Amare, Poesen, J., 2019. 1 Geosites, geoheritage, human-environment interactions, and sustainable geotourism in Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in 
Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Sembroni, A., Molin, P., Dramis, F., 2019. 2 Regional geology of the Dogu’a Tembien Massif. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer 
GeoGuide, in press. 
Jacob, M., Lanckriet, S., Van Vooren, S., Nyssen, J., 2019. 3 Dogu’a Tembien’s tropical mountain climate. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. 
Springer GeoGuide, in press. 
Smidt, W., 2019. 4 A short history and ethnography of the Tembien Tigrayans. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in 
press. 
Naudts, J., Lanckriet, S., 2019. 5 Political Ecology of Land Degradation in the Tembien Highlands. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer 
GeoGuide, in press. 
Bussert, R., 2019. 6 Evidence of the 'Snowball Earth' and other ancient glaciations from the border areas of the Dogu’a Tembien district. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical 
Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Dramis, F., Fubelli, G., 2019. 7 Limestone, karst and tufa dams in the western part of the Mekelle Outlier. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. 
Springer GeoGuide, in press. 
Bussert, R., Nyssen J., 2019. 8 Rock-hewn sandstone churches and man-made caves in and around Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a 
Tembien District. Springer GeoGuide, in press. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Miruts Hagos, Kassa Amare, Koeberl, C., Nyssen, J., J., 2019. 9 The volcanic rock cover of the Dogu’a Tembien massif. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a 
Tembien District. Springer GeoGuide, in press. 
Bussert, R., Coltorti, M., Dramis, F., 2019. 10 Planation surfaces. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Lerouge, F., Aerts, R., 2019. 11 Fossil evidence of Dogu’a Tembien’s environmental past. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer 
GeoGuide, in press. 
Moeyersons, J., Nyssen, J., Deckers, J., Mitiku Haile, Poesen, J., 2019. 12 Geomorphic processes in Late-Pleistocene and Holocene environments. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical 
Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press.  
Walraevens, K., Van Camp, M., Vandecasteele, I., Clymans, W., Moeyersons, J., Frankl, A., Etefa Guyassa, Amanuel Zenebe, Poesen, J., Descheemaeker, K., Nyssen, J., 2019. 13 Hydrological context of water scarcity and 
storage on the mountain ridges in Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Amanuel Zenebe, Vanmaercke, M., Etefa Guyassa, Verstraeten, G., Poesen, J., Nyssen, J., 2019. 14 The Giba, Tanqwa and Tsaliet rivers in the headwaters of the Tekezze basin. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-
Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Aerts, R., 2019. 15 Forest and woodland vegetation in the highlands of Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer 
GeoGuide, in press. 
Jacob, M., Lanckriet, S., Descheemaeker, K., 2019. 16 Exclosures as primary option for reforestation in Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a 
Tembien District. Springer GeoGuide, in press. 
Aerts, R., Lerouge, F., November, E., 2019. 17 Birds of forests and open woodlands in the highlands of Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a 
Tembien District. Springer GeoGuide, in press. 
Meheretu Yonas, Leirs, H., 2019. 18 Raptor perch sites for biological control of agricultural pest rodents. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. 
Springer GeoGuide, in press. 
Moens, T., Jacob, M., Lanckriet, S., 2019. 19 Boswellia incense in the Giba River gorge. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, 
in press. 
Moeyersons, J., Nyssen, J., Van den Eeckhaut, M., Mitiku Haile, Deckers, J., Poesen, J., 2019. 20 Mass movements and argilliturbation in Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s 
Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press.  
Vancampenhout, K., Gebeyehu Taye, Deckers, J., Poesen, J., Mitiku Haile, Nyssen, J., 2019. 21 Sheet and rill erosion and its control: lessons from Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in 
Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press.  
Frankl, A., Etefa Guyassa, Poesen, J., Nyssen, J., 2019. 22 Gully erosion and control in the Tembien highlands. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien 
District. Springer GeoGuide, in press. 



Vanmaercke, M., Nigussie Haregeweyn, Amanuel Zenebe, Nyssen, J., Poesen, J., 2019. 23 Sediment yield and reservoir siltation in Tigray. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical 
Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press.  
Deckers, J., Tielens, S., De Geyndt, K., Van de Wauw, J., Mitiku Haile, Poesen, J., Alemtsehay Tsegay, Vancampenhout, K., Nyssen, J., 2019. 24 Understanding soil spatial patterns for sustainable development. In: Nyssen, J., 
Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Amanuel Zenebe, Atkilt Girma, Etefa Guyassa, Tesfaalem Gebreyohannes, Munro, R.N., Mitiku Haile, Poesen, J., Deckers, J., Nyssen, J., 2019. 25 Land use and suitability for rainfed agriculture. In: Nyssen, J., Jacob, M., Frankl, 
A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Nyssen, J., Solomon Gebregziabher, Desta Gebremichael, Etefa Guyassa, Jozef Deckers, Jean Poesen, 2019. 26 Farmland management, tillage and resulting cultivation terraces. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-
Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Alemtsehay Tsegay, Berhanu Abrha, Getachew Hruy, 2019. 27 Major crops and cropping systems in Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a 
Tembien District. Springer GeoGuide, in press. 
Nyssen, J., Merha Zerabruk, Naudts, J., Alemayehu Tadesse, Romha Assefa, Seifu Gebreslassie, Fievez, V., Mitiku Haile, 2019. 28 Cattle breeds, milk production, and transhumance in Dogu’a Tembien. In: Nyssen, J., Jacob, M., 
Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Tesfay Araya, Nyssen, J., Lanckriet, S., Deckers, J., Cornelis W.M., 2019. 29 Conservation agriculture experimentation in Dogu’a Tembien: promise and constraints. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in 
Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press.  
Reubens, B., Romha Assefa, Seifu Gebreslassie, Girmay Haylemariam, Frankl, A., Jacob, M., Lanckriet, S., Lenaerts, L., Buruh Abebe, Sarah Tewoldeberhan, Nyssen, J., 2019. 30 Research-based development projects in Dogu’a 
Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press.  
Nyssen, J., Petrie, J., Munro, N., Jacob, M., Smidt, W., Mitiku Haile, Frankl, A., Billi, P., 2019. 31 Historical maps, terrestrial and aerial photographs. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical 
Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Munro, R.N., Teweldeberhan Woldegerima, Berhane Hailu, Amanuel Zenebe, Zemichael Gebremedhin, Abrha Hailemichael, Nyssen, J., 2019. 32 A History of Soil and Water Conservation in Tigray. In: Nyssen, J., Jacob, M., 
Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Nyssen, J., De Rudder, F., Vlassenroot, K., Fredu Nega, Azadi, H., 2019. 33 Socio-demographic profile, food insecurity and food-aid based response. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical 
Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 
Segers, K., Dessein, J., Nyssen, J., Mitiku Haile, Deckers, J., 2019. 34 Developers and farmers in rural Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a 
Tembien District. Springer GeoGuide, in press.  
Seifu Gebreselassie, Lanckriet, S., 2019. 35 Local myths in relation to the natural environment of Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien 
District. Springer GeoGuide, in press. 
Jacob, M., Nyssen, J., 2019. 36 Dogu’a Tembien geo-trekking map at 1:50,000. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in 
press. 
Nyssen, J., 2019. 37 Logistics for the trekker in a rural mountain district of northern Ethiopia. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer 
GeoGuide, in press. 
Nyssen, J., 2019. 38 Description of trekking routes in Dogu’a Tembien. In: Nyssen, J., Jacob, M., Frankl, A. (eds), Geo-Trekking in Ethiopia’s Tropical Mountains, the Dogu’a Tembien District. Springer GeoGuide, in press. 

 


