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Abstract 

Scientific study on the link between land use dynamics and ecosystem service values is the 
key for environmental sustainability. In Ethiopian cities there is lack of empirical research on 
ecosystem service valuation. In the study area the relationship between land use dynamics 
and ecosystem services values remains unknown. The overarching goal of the study was to 
understand the dynamics of land use and ecosystem service values in the Mekelle urban 
centre and its hinterland, Ethiopia. This study, investigated the past, current, and future 
changes of ecosystem service values. To undertake the study preliminary works of 
identifying the knowledge gaps, define and frame research problem, objective and research 
questions respectively have been made. This was followed by the selection of the study 
area. After the site selection, partial reconnaissance visits were made to gather more 
information about the current situation of the ecosystem. The specific objectives of this study 
were to: assess land use/land cover dynamics over 47 years and analyze its driving forces, 
quantify the spatial and temporal variations of ecosystem service values, estimate the 
willingness to pay of surveyed respondents, and model the land use dynamics scenarios and 
their effects on ecosystem service values. Pertained literature to the study was reviewed. 
The review placed the research into context and helped the formulation of an appropriate 
study framework to follow. The study was conducted using both quantitative and qualitative 
research approaches with a sequential explanatory mixed research design. Both primary and 
secondary sources of data were used to investigate the problem posed. The remote sensed 
data was obtained from the USGS Landsat series, household survey, ground truth points, 
focus group discussions, key informant interview, structured observation and document 
review was made through employing probability and non-probability sampling techniques. 
The spatial data were analyzed using ERDAS imagine for LULC classifications, Arc GIS for 
change detection and map preparation, spatial autocorrelation for land use/land cover 
changes, Structural equation model for identifying the driving forces, econometrics analysis 
using STATA for 384 surveyed households, predicting the future land use/land cover 
changes were performed using the cellular automata models in CLUMondo which is a future 
land use simulation model by coupling human and the natural effects and document review 
and narrative analysis were made for qualitative data. For time series data analysis Eviews 
and XLSTAT softwares were used. The results were corroborated by accuracy assessment, 
interviews with local elderly and official interviews, policy reviews, and observations were 
made. The multi-temporal results show, the extent and distribution of various land use/land 
cover types are decreased from time to time, and a large number of landscapes are being 
disturbed. Dramatic land-use dynamics occurred in response to population growth, climate 
variability and institutional changes. The driving forces resulted in the widespread conversion 
of various types of ecosystems. The land-use dynamics seriously affected ecosystem service 
values. The results from the household survey revealed that the majority of respondents 
showed their willingness to pay additional fees for watershed management to sustain 
ecosystem services provision. However, several factors affected the household’s willingness 
to pay. In a business-as-usual scenario, it was observed that ecosystem services value will 
decline by 2030 from the base year of 2019 by 4.02 million USD (12.18%), whereas under 
the spatial planning scenario, the ecosystem service value will increase by USD 4.17 million 
(13.03%) from the baseline year 2019. Finally, the land-use dynamics in the study area had 
multiple environmental consequences. The study recommends understanding the current 
and future dynamics of land use and ecosystem service values is a base to devise proper 
policies of payment for ecosystem services, design optimum land use planning and city 
region planning geared towards a sustainable environment. 
Key terms: Driving forces, Ecosystem service, land-use/cover change; valuation; scenario; 
Urban centre and hinterland 
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