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Abstract 

This review paper provides a comprehensive assessment of the opportunities and challenges in leveraging geospatial-based 

technologies, particularly Multi-Criteria Decision Analysis (MCDA) techniques, to enhance the effectiveness of urban 

development site selection in Ethiopia. The overarching findings highlight several critical focus areas for improvement. Firstly, 

the review emphasizes the need to strengthen the availability, quality, and accessibility of geospatial data through the 

development of robust data infrastructures and innovative data collection methods. Secondly, it recommends adopting a more 

inclusive and collaborative approach to stakeholder engagement, coupled with targeted capacity-building initiatives to enhance 

the technical skills and knowledge of urban planners, GIS experts, and local stakeholders. Thirdly, the paper suggests 

incorporating advanced spatial modeling and simulation techniques to capture the dynamic nature of urban growth patterns, as 

well as integrating climate change impact assessments and disaster risk analyses into the decision-making framework. 

Fourthly, it emphasizes the importance of strengthening institutional and organizational frameworks to promote cross-sectoral 

collaboration, data sharing, and integrated decision-making processes. Finally, the review underscores the significance of 

designing user-friendly and customizable Spatial Decision Support Systems (SDSS) that cater to the specific needs and 

constraints of the Ethiopian urban development context. The review concludes that the use of geospatial-based MCDA 

approaches holds immense potential in addressing Ethiopia's complex urban development challenges, as it enables a 

comprehensive evaluation of suitability factors and the exploration of alternative urban development strategies. 
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1. Introduction 

Ethiopia has experienced rapid urbanization, with its urban 

population growing from 14.1% in 2000 to 21.2% in 2020, 

and projected to reach 35% by 2030 [28, 25]. This growth, 

driven by rural-to-urban migration, natural population in-

crease, and economic development [9], has led to the expan-

sion of informal settlements, infrastructure deficiencies, and 

environmental degradation in major cities [24]. To accom-

modate the growing urban population and promote sustaina-

ble development, there is a growing interest in using geospa-

tial-based multi-criteria decision analysis (MCDA) tech-
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niques to guide the urban site selection process [9]. MCDA 

can help address land use conflicts and improve urban plan-

ning and management, supporting informed decision-making 

and increasing transparency in the decision-making process 

[10]. 

Rapid urbanization in Ethiopia has increased land demand 

for development, leading to occupation of environmentally 

sensitive areas and conversion of agricultural land due to 

limited suitable land [23]. Balancing urban development 

with environmental protection and ensuring the availability 

and accessibility of essential infrastructure have become ma-

jor challenges, which can be addressed through the integra-

tion of geospatial data and advanced technologies [23, 1]. 

Addressing the needs and concerns of diverse stakehold-

ers, including local communities and vulnerable populations, 

is essential for equitable and inclusive urban development, 

and emerging participatory mapping and crowd sourcing 

technologies can facilitate this process [1]. However, frag-

mented institutional responsibilities, limited coordination, 

and weak enforcement of urban planning regulations pose 

significant challenges, which can be addressed through ad-

vancements in GIS-based decision support systems and 

cloud-based platforms [23]. 

The lack of comprehensive and up-to-date geospatial data 

can hinder the effective application of site selection tech-

niques, but recent developments in cloud-based GIS plat-

forms, crowd sourcing initiatives, and satellite-based data 

collection have improved data availability and quality [24, 

1]. To address these challenges and complexities, the integra-

tion of geospatial-based multi-criteria decision analysis 

(MCDA) techniques with recent advancements in technology 

has gained significant attention in the context of urban de-

velopment site selection in Ethiopia, enabling more compre-

hensive, evidence-based, and inclusive decision-making pro-

cesses for sustainable urban development [24]. The integra-

tion of geospatial data and MCDA techniques has emerged as 

a promising approach for addressing the complex challenges 

of urban development site selection in Ethiopia [23]. Recent 

studies have highlighted the potential of geospatial-based 

MCDA in the Ethiopian context, including comprehensive 

evaluation of factors [24], spatial analysis and visualization 

[10], stakeholder engagement and participatory approaches 

[1], scenario-based evaluation and trade-off analysis [24], 

and improved coordination and collaboration [1]. 

2. Urbanization Trends and Challenges 

in Ethiopia 

Ethiopia has experienced rapid urbanization in recent dec-

ades, with the urban population growing at a faster rate than 

the national average. According to recent estimates, the 

country's urban population has increased from 16.2% in 2010 

to 21.2% in 2020, and it is projected to reach 30% by 2030 

[29]. This rapid urban population growth is driven by both 

natural increase and rural-to-urban migration, with the latter 

contributing significantly to the expansion of urban centers 

[10]. Factors contributing to rural-to-urban migration include 

the search for better economic opportunities, access to social 

services, and the desire for a higher standard of living [24]. 

Major urban centers, such as Addis Ababa, Dire Dawa, 

and Hawassa, have experienced the most significant popula-

tion growth, attracting migrants from various parts of the 

country [1]. The rapid urbanization has led to the physical 

expansion of urban areas, with many cities experiencing 

sprawling growth and the development of informal settle-

ments on the urban periphery [9]. The expansion of urban 

areas has often outpaced the capacity of local governments to 

provide basic infrastructure, affordable housing, and essen-

tial services, leading to the growth of informal settlements 

and unplanned development [10]. 

The rapid urbanization in Ethiopia has brought about a 

range of challenges, including the need for improved urban 

planning, investment in infrastructure, access to affordable 

housing, and the provision of basic services [24]. However, 

urbanization also presents opportunities for economic 

growth, employment generation, and the improvement of 

living standards, provided that the challenges are effectively 

addressed [9]. The Ethiopian government has recognized the 

importance of managing urbanization and has implemented 

various policies and strategies to promote sustainable urban 

development [1, 13]. 

2.1. Drivers and Challenges Associated with 

Urban Growth 

The drivers of urban growth in Ethiopia are multifaceted. 

The pursuit of better economic opportunities, such as em-

ployment and higher incomes is a significant driver of rural-

to-urban migration [11]. The availability of better access to 

social services, such as healthcare and education, also at-

tracts people to urban centers [19, 21]. Ethiopia's high popu-

lation growth rate and young, mobile population further con-

tribute to rapid urbanization [27]. Government policies and 

investments in urban development, such as industrial parks 

and road networks, can also stimulate urban growth [17]. 

However, this rapid urban growth has brought about signifi-

cant challenges. Rapid expansion has led to the encroach-

ment of urban areas onto agricultural and rural lands, causing 

conflicts between different land use interests [30]. The de-

velopment of informal settlements and unplanned growth has 

exacerbated these land use conflicts, particularly in urban 

peripheries [22]. Local governments have struggled to keep 

pace, failing to provide adequate infrastructure, transporta-

tion, water, and affordable housing [22], leading to the pro-

liferation of informal settlements with limited access to basic 

services [11, 18]. Rapid urbanization has also resulted in 

environmental degradation, including the loss of green spac-

es, increased air pollution, and the conversion of agricultural 

and natural lands [30, 22]. 
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2.2. Existing Urban Planning Policies, 

Regulations, and Initiatives in Ethiopia 

Ethiopia has made efforts to develop urban planning poli-

cies and implement various initiatives to manage the chal-

lenges of rapid urbanization. The Urban Development Policy 

(2005) aims to guide the sustainable development of urban 

centers, emphasizing balanced regional development, effi-

cient land use, and the provision of basic services [6]. The 

Growth and Transformation Plans (2010-2020) have recog-

nized the need for effective urban planning and management, 

setting targets for improving urban infrastructure, housing, 

and service delivery [21]. The Urban Land Lease Proclama-

tion (2011) regulates the lease and administration of urban 

land, aiming to promote efficient land use and prevent specu-

lation, though it has been criticized for its limited considera-

tion of informal settlements and existing land users [22, 7]. 

The Integrated Housing Development Program (2005) 

aims to provide affordable housing and improve living con-

ditions, though it has faced criticism for its limited impact on 

addressing the needs of the urban poor [11]. Several cities 

have launched urban renewal and redevelopment programs 

to revitalize their centers, though these initiatives have strug-

gled to balance economic development, social inclusion, and 

environmental sustainability [17]. 

Ethiopia has also started exploring the implementation of 

smart city concepts, focusing on improving infrastructure, 

service delivery, and governance through digital technolo-

gies, with pilot projects in cities like Addis Ababa, Bahir Dar, 

and Kombolcha [7]. While Ethiopia has made efforts to ad-

dress rapid urbanization, the effectiveness of these policies 

and initiatives has been limited, and more comprehensive 

and inclusive approaches are needed to ensure sustainable 

urban development [24, 21]. 

3. Geospatial Data and Techniques for 

Urban Site Selection 

Geospatial data and techniques have become crucial for 

urban site selection in Ethiopia. Satellite data enables analy-

sis of land cover, sprawl, and site suitability for planning and 

decision -making [7, 17]. Aerial and drone-acquired imagery 

have complemented satellite data, enabling detailed mapping 

of urban features and informal settlements to identify micro-

level characteristics essential for site selection [30, 6, 14]. 

Digital Elevation Models (DEMs) from Shuttle Radar To-

pography Mission (SRTM) and Advanced Space borne 

Thermal Emission and Reflection Radiometer (ASTER) have 

been used to assess terrain characteristics like slope, drain-

age, and accessibility of potential sites [7, 11]. 

GIS-based spatial analysis has integrated various datasets 

to map and evaluate factors like land use, infrastructure, en-

vironmental constraints, and socioeconomic conditions [21, 

6]. Remote sensing techniques, such as image classification 

and change detection, have analyzed urban land cover, moni-

tored growth, and identified potential sites, including infor-

mal settlements and underutilized land [7, 17, 11]. Multi-

Criteria Decision Analysis (MCDA) frameworks integrated 

with Geographic Information System (GIS) have developed 

comprehensive site selection models, considering various 

factors to prioritize suitable sites [21, 30]. However, further 

integration with local knowledge and stakeholder engage-

ment is needed to ensure sustainable and inclusive urban 

development [22]. 

3.1. The Data Requirements, Availability, and 

Quality Issues 

Geospatial data and techniques are crucial for urban site 

selection in Ethiopia. Satellite data enables analyzing land 

cover, sprawl, and site suitability for planning and decision-

making [7, 17]. Aerial and drone-acquired imagery have 

complemented satellite data, enabling detailed mapping of 

urban features and informal settlements to identify micro-

level characteristics essential for site selection [30, 6]. Digi-

tal Elevation Models (DEMs) from SRTM and ASTER have 

been used to assess terrain characteristics like slope, drain-

age, and accessibility of potential sites [11, 17]. 

GIS-based spatial analysis has integrated various datasets 

to map and evaluate factors like land use, infrastructure, en-

vironmental constraints, and socioeconomic conditions [21, 

22]. Remote sensing techniques, such as image classification 

and change detection, have analyzed urban land cover, moni-

tored growth, and identified potential sites [7, 17]. MCDA 

frameworks integrated with GIS have developed comprehen-

sive site selection models, considering various factors to pri-

oritize suitable sites [21, 6]. However, further integration 

with local knowledge and stakeholder engagement is needed 

to ensure sustainable and inclusive urban development [22]. 

3.2. Advantages and Limitations of Using 

Geospatial Data for Urban Site Selection 

Satellite imagery and GIS data provide a comprehensive 

overview of spatial characteristics, enabling the identifica-

tion of suitable locations based on different factors [7, 30]. 

Geospatial analysis techniques, such as suitability mapping 

and multi-criteria decision analysis, can systematically eval-

uate and compare potential sites, leading to more informed 

and evidence-based decision-making [22, 6, 7]. Furthermore, 

geospatial data can monitor and evaluate the impacts of ur-

ban development, informing future planning and ensuring 

more sustainable development [21, 30]. 

However, the availability and quality of geospatial data 

can be limited, affecting the reliability and accuracy of the 

site selection process [7, 16]. Effective utilization requires 

technical expertise and adequate resources, hindering wide-

spread adoption [21]. Additionally, geospatial data alone may 

not provide a complete picture, and integration with other 
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data sources can be challenging [7]. Addressing data availa-

bility, building technical capacity, and fostering cross-

sectoral collaboration can enhance the application of geospa-

tial approaches in urban planning [22, 6]. 

4. Multi-Criteria Decision Analysis 

(MCDA) for Urban Site Selection 

4.1. Commonly Used MCDA Methods 

The Analytic Hierarchy Process (AHP) is a structured ap-

proach for decision-making that involves pairwise compari-

sons of criteria to determine their relative importance [21, 

17]. AHP has been used in various urban development site 

selection studies in Ethiopia, such as identifying suitable 

locations for urban expansion [7] and evaluating the suitabil-

ity of sites for industrial development [11]. For instance, [7] 

used AHP to integrate spatial and socioeconomic factors in 

selecting optimal sites for urban expansion in Addis Ababa, 

while [11] applied AHP to assess the suitability of sites for 

industrial development in Mekelle. 

The Technique for Order Preference by Similarity to Ideal 

Solution (TOPSIS) is a compensatory MCDA method that 

ranks alternatives based on their proximity to the ideal solu-

tion [22, 30]. TOPSIS has been employed in urban develop-

ment site selection studies in Ethiopia, such as identifying 

suitable locations for urban expansion [22] and evaluating 

the suitability of sites for public facilities [30]. 

The Preference Ranking Organization Method for En-

richment Evaluations (PROMETHEE) is an outranking 

MCDA method that allows for the ranking of alternatives 

based on their pairwise comparisons [21, 6]. PROMETHEE 

has been applied in urban development site selection studies 

in Ethiopia, such as identifying suitable locations for urban 

growth [21] and evaluating the suitability of sites for residen-

tial development [6]. The choice of a specific MCDA meth-

od depends on the decision-making objectives, the available 

data, and the preferences of the decision-makers [12]. 

4.2. Criteria and Factors Considered in the 

MCDA Process 

In the context of urban development site selection in Ethi-

opia, recent studies have highlighted the key criteria and 

factors considered in the MCDA process. These factors en-

compass environmental, social, economic, and infrastructure-

related aspects [7, 21, 22]. Environmental factors include the 

evaluation of land use and land cover patterns [7, 21], topog-

raphy and slope [11, 30], hydrology and drainage [6, 17], 

and environmental sensitivity [7]. Social factors consider 

population distribution and growth [30], accessibility and 

proximity to amenities [21], and land tenure and ownership 

[17]. Economic factors assess the proximity to economic 

hubs [22], land value and market demand [30], and the cost 

of development [7]. Infrastructure-related factors encompass 

the assessment of the transportation network [6], utility in-

frastructure [30, 22], and the availability and quality of urban 

services [7, 21]. 

4.3. The weighting and Prioritization of the 

MCDA criteria 

The weighting and prioritization of MCDA criteria for ur-

ban development site selection in Ethiopia have been influ-

enced by stakeholder involvement, expert opinion, analytical 

methods, and regional or local context and others [6, 11]. 

The AHP has been widely used to determine the weights of 

MCDA criteria, with researchers prioritizing factors such as 

environmental conditions, land cover, and topography [7, 

17]. Some studies have employed entropy-based methods to 

assign weights, considering the inherent information content 

of the criteria [21, 22], where infrastructure-related factors, 

such as road accessibility, have been prioritized [21, 26].  

Researchers have often conducted sensitivity analyses to 

assess the robustness of the MCDA results and the impact of 

different weighting schemes on the final site selection [11, 

30], highlighting the importance of infrastructure-related 

factors [30]. Finally, the weighting and prioritization can be 

influenced by the specific regional or local context, such as 

data availability, land use patterns, and development priori-

ties [17, 22]. 

4.4. Integration of Geospatial-based MCDA 

Techniques 

The integration of geospatial data and MCDA techniques 

has been crucial for urban development site selection. Re-

searchers have utilized various geospatial data sources, such 

as satellite imagery, digital elevation models, and infrastruc-

ture data, to inform the MCDA process [7, 21]. MCDA tech-

niques have been coupled with Geographic Information Sys-

tems (GIS) to perform spatial analysis and generate suitabil-

ity maps for urban development [30, 22].  

Some studies have integrated MCDA with spatial optimi-

zation algorithms to identify the optimal urban development 

sites, considering both the MCDA criteria and spatial con-

straints [6, 17]. Stakeholder involvement has been important, 

with researchers incorporating local knowledge and prefer-

ences through participatory mapping approaches [11, 17]. 

Additionally, efforts have been made to develop web-based 

decision support systems that integrate geospatial data, 

MCDA techniques, and user-friendly interfaces to facilitate 

the urban development site selection process [7, 21]. Overall, 

the integration of geospatial data and MCDA has enabled 

evidence-based decision-making in urban planning, support-

ing the identification of optimal sites for urban development 

in Ethiopia while considering various environmental, infra-

structure, and socioeconomic factors. 
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4.5. Critical analysis of the strengths, 

limitations, and challenges 

The workflow to integrate geospatial data and MCDA 

techniques for urban development site selection includes data 

collection and pre processing from various sources, such as 

satellite imagery, digital elevation models, and infrastructure 

databases [7, 30]. The MCDA criteria are identified, and 

their weights are determined through stakeholder engage-

ment, expert opinion, or analytical methods like the Analyti-

cal Hierarchy Process (AHP) [6, 11]. GIS-based spatial anal-

ysis techniques, such as overlay analysis and proximity anal-

ysis, are used to generate suitability maps [21, 22]. Finally, 

the MCDA techniques, including TOPSIS, PROMETHEE, or 

weighted sum, are integrated with the spatial analysis to pro-

duce the final site selection [21, 17]. Researchers have lever-

aged a range of software tools, including GIS software, spe-

cialized MCDA software, and web-based decision support 

systems, to facilitate the geospatial-based MCDA process [7, 

21]. Advanced computational approaches, such as scripting 

languages, spatial optimization algorithms, and cloud-based 

computing platforms, have also been employed to enhance 

the integration and analysis of geospatial data and MCDA 

[30, 7, 21]. 

5. Case Studies and Best Practices 

Recent case studies from Ethiopia, India, Vietnam, and In-

donesia have demonstrated the application of geospatial-

based multi-criteria decision analysis (MCDA) for identify-

ing suitable locations for urban development. In Ethiopia, [7] 

used GIS and MCDA techniques, incorporating criteria like 

land use, slope, and proximity to roads and water bodies, to 

select urban development sites in Bahir Dar. The study high-

lighted the benefits of the geospatial-based MCDA approach 

in enhancing transparency and supporting informed decision-

making for urban planning. 

A case study from Kolkata, India, by [4] applied a similar 

geospatial-based MCDA approach, using criteria such as 

proximity to infrastructure and environmental factors, and 

the PROMETHEE method. The study emphasized the im-

portance of integrating GIS and MCDA for holistic decision-

making and the need for stakeholder engagement. In Hanoi, 

Vietnam, [15] used the Analytic Network Process (ANP), a 

geospatial-based MCDA technique, to select urban develop-

ment sites based on factors like land use, infrastructure, and 

environmental considerations. The study highlighted the ad-

vantages of the geospatial-based MCDA approach in ad-

dressing the complex and multi-dimensional nature of urban 

development site selection. 

Similarly, a case study from Semarang, Indonesia, by [20] 

integrated GIS and MCDA to identify suitable urban devel-

opment sites in the coastal area, considering criteria such as 

flood risk, proximity to roads, and environmental factors. 

The study underscored the importance of incorporating both 

spatial and non-spatial decision factors in the MCDA process 

and the need for effective stakeholder engagement. Here is a 

summary of 10 recently published articles that have used 

geospatial-based MCDA for urban development site selec-

tion in developing country contexts (Table 1). 

Table 1. Geospatial-based MCDA for urban development site selection used by different researchers. 

Year Study area Methodology Key findings Limitations 

2 
Bahir Dar, 

Ethiopia 

Integration of GIS 

and TOPSIS 

MCDA 

Highlighted the benefits of geospatial-

based MCDA in increasing transparency 

and supporting informed decision-making 

1) Limited consideration of stakeholder 

preferences 

2) Subjectivity in criteria weighting 

4 Kolkata, India 

Geospatial MCDA 

using PROME-

THEE method 

Identified suitable urban development 

sites based on proximity to infrastructure, 

land cover, and environmental factors 

1) Need for more extensive stakeholder 

engagement 

2) Computational complexity for large-

scale analysis 

15 Hanoi, Vietnam 
Geospatial- 

MCDA using AHP 

Identified suitable urban development 

sites considering land use, infrastructure, 

and environmental factors 

1) Limited consideration of local com-

munity preferences 

2) Challenges in scaling up the ap-

proach  

14 
Semarang, 

Indonesia 
GIS-based MCDA 

Emphasized the importance of incorporat-

ing both spatial and non-spatial decision 

factors in the MCDA process  

1) Need for more comprehensive 

stakeholder engagement  

2) Subjectivity in criteria weighting 

11 
Addis Ababa, 

Ethiopia 

GIS-based MCDA 

using TOPSIS and 

VIKOR 

identified suitable sites for urban expan-

sion and infill development in Addis Aba-

ba 

1) Limited consideration of socioeco-

nomic factors 

2) Challenges in data integration and 
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Year Study area Methodology Key findings Limitations 

updating 

18 
Kathmandu 

Valley, Nepal 

GIS-based MCDA 

using AHP and 

ELECTRE 

Emphasized the importance of stakeholder 

engagement in the MCDA process 

Need for more comprehensive consid-

eration of social and economic factors 

13 
Dhaka, Bang-

ladesh 

GIS-based MCDA 

using AHP 

Highlighted the potential of GIS-based 

MCDA in supporting sustainable urban 

planning 

Limited consideration of dynamic spa-

tial factors and future growth scenarios 

16 Kumasi, Ghana 
GIS-based MCDA 

using TOPSIS 

Demonstrated the applicability of geospa-

tial-based MCDA in the African context  

Need for more extensive validation and 

sensitivity analysis 

19 Kumasi, Ghana 
GIS-based MCDA 

using Fuzzy AHP 

Emphasized the use of fuzzy logic to ad-

dress the uncertainties in the MCDA pro-

cess 

Challenges in transferring the method-

ology to other contexts  

8 
Bandung, In-

donesia  

GIS-based MCDA 

using AHP 

Highlighted the potential of geospatial-

based MCDA in supporting sustainable 

urban planning 

Subjectivity in criteria weighting and 

stakeholder preferences 

 

As indicated in the above Table, the application of geospa-

tial-based multi-criteria decision analysis (MCDA) for urban 

development site selection in developing countries has yield-

ed valuable lessons. The integration of GIS and MCDA has 

increased transparency and supported informed decision-

making in diverse contexts. Successful approaches have in-

volved using various MCDA methods and emphasizing 

stakeholder engagement to provide insights and enhance 

legitimacy. Common factors considered include accessibility, 

land use, environmental sensitivity, and infrastructure prox-

imity. However, areas for improvement include more com-

prehensive stakeholder engagement, integrating dynamic 

spatial factors and future growth scenarios, and addressing 

data availability and quality issues. 

6. Future Directions and 

Recommendations 

To improve the application of geospatial-based MCDA for 

urban development site selection in the Ethiopian context, 

the following recommendations are proposed: 

1. Enhance data availability and quality by developing 

comprehensive geospatial data infrastructures and da-

tabases at national and local levels to improve data ac-

cessibility and reliability. 

2. Adopt a more inclusive and collaborative stakeholder 

engagement approach, ensuring meaningful participa-

tion of local communities, marginalized groups, and 

decision-makers to better capture diverse perspectives. 

3. Integrate dynamic spatial factors and future growth 

scenarios into the MCDA process to support long-term, 

sustainable urban planning. 

4. Strengthen institutional and organizational frameworks 

to promote cross-sectoral collaboration, data sharing, 

and integrated decision-making for urban development. 

5. Foster interdisciplinary collaboration among urban plan-

ners, GIS experts, environmental scientists, and other rel-

evant stakeholders to enhance the comprehensive and ho-

listic nature of the geospatial-based MCDA process  

7. Conclusion 

The review paper provides a comprehensive assessment of 

the key focus areas that require attention to enhance the ef-

fectiveness of geospatial-based urban development site selec-

tion in the Ethiopian context. Firstly, it highlights the need to 

strengthen the availability, quality, and accessibility of geo-

spatial data through the development of robust data infra-

structures and innovative data collection methods, laying the 

foundation for more informed decision-making processes. 

Secondly, the paper recommends adopting a more inclusive 

and collaborative approach to stakeholder engagement, en-

suring the meaningful participation of local communities, 

marginalized groups, and decision-makers, alongside target-

ed capacity-building initiatives to enhance the technical 

skills and knowledge of urban planners, GIS experts, and 

local stakeholders. Thirdly, the review suggests incorporating 

advanced spatial modeling and simulation techniques to cap-

ture the dynamic nature of urban growth patterns, as well as 

developing robust future growth scenarios to support long-

term, sustainable urban planning, while also integrating cli-

mate change impact assessments and disaster risk analyses 

into the decision-making framework. Fourthly, the paper 

underscores the importance of strengthening institutional and 

organizational frameworks to promote cross-sectoral collabo-

ration, data sharing, and integrated decision-making process-

es, as well as designing user-friendly to the specific needs 
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and constraints of the Ethiopian urban development context. 

Abbreviations 

GIS Geographic Information System 

MCDA Multi-Criteria Decision Analysis 

ANP Analytic Network Process 

AHP Analytical Hierarchy Process 

DEMs Digital Elevation Models 

SRTM Shuttle Radar Topography Mission 

ASTER Advanced Space Borne Thermal Emission and 

Reflection Radiometer 
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