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State of Affairs in Monitoring Urban Sustainability 

Indicators, Geospatial Technology & Disaggregation for SDG11  
and its Linkages with other SDGs  
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  Some Preliminary Remarks… 

Conventional urban studies dominated by demographic & 
statistics without clear space analysis 



 Some Preliminary Remarks… 
 Great technological advances in space related  

information is increasingly available  
 Still, poor operational connection to the 

urbanization process: 
    Which cities grow faster, why? 
   UIP 2010 … 80% of cities lack spatial  
        monitoring systems 
 Spatial information & policies are poorly 

connected 
 Sub-city level information more available, but 

not integrated to decision-making 

The depiction of the city -potential and problems-  
    using spatial analysis still progressing  
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NYU Stern 
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  Various Institutions are increasingly 

integrating the spatial dimension…. to  
  
 Monitor global/regional trends 
 Identify distressed areas and inequality 
 Assess housing & basic service delivery  
 Support urban planning practices 
 Identify environmental problems/ 

solutions  
 Identify economic potentials in cities 
 Assess policy implementation/ 

community-led accountability    
 Monitor impact of implemented  

policies 
 Identify potentials for climate change 

mitigation 



1. GLOBAL DATA BASE 
Collect + Aggregate + Analyze 
 

Visualize and  
understand  
global trends 
  

Geo-information, policies and monitoring 

2. METADATA (End-results) 
Communicate + disseminate    

Knowledge 
reference 
portal  

3. INFORMATION MANAGEMENT 
 Metrics + dialogue + use data     

data evidence 
Policies  
tools 
Monitoring   

Development agencies, partners, academia  Governments, local authorities, 
different actors, multi-users  



Monitoring Urban 
Sustainability –Use of 
Spatial Indicators - 
examples:   

Monitoring 
Global Urban 

Expansions  
(NYU Stern Urbanization 

Project) 

Global Human 
Settlement 
Layer 
(EC))) 

  



Monitoring Urban 
Sustainability –Use of 
Spatial Indicators - 
examples:   

National 
Governments  
(NSO) 

  

      
 

Community-led 
data 
collection 
systems 
(Shack/SDI) 



Monitoring Urban 
Sustainability –Use of 
Spatial Indicators - 
examples:   
Integrate 
small area 
estimates 
(NSO) 

  

      
 

Post 
disaster 
intervent
ion  

 
 

• Improve sampling 
• Segregate variables/indicators   
• Increase level of accuracy  
• Allocate resources 
• Monitor changes overtime 

Flooded 
Urban 
areas • Identifying vulnerable groups   

• Rapid assessment 
• Land uses 

• Vulnerability reduction and 
   disaster preparedness 

• Simulation models 
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SDGs – Goal 11, Targets and Indicators (7 
impact) 

11.4 
Heritag

e 
Budget 
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heritage 
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Public 
space 
% open 
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Goal 11 
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SDGs – Goal 11, Targets and Indicators (3 
process) 

11.b 
Climate 
change 

Risk + 
resilience  



Slum areas 
(11.1) 

Economic 
agglomerati

on 

Public transport 
(11.2) 

 

Street 
connectivity(11.7) 

 

Public space 
(11.7) 

 

 
Urban Sprawl  

(11.3) 
 

CITY PROSPERITY INITIATIVE  
USE OF SPATIAL INDICATORS 

Land-use 
diversity 



CITY PROSPERITY INITIATIVE  
CURRENT STATUS 



Slum areas 
(11.1) 

GOAL 11: INDICATORS CURRENTLY  MONITORED 
USE OF SPATIAL INDICATORS 

Type 1 

Type 2 

Type 3 

Location Size Features 

Materials  Number 
of units 

Densities Age Evolution 



Efficient land use 
(11.3) 

GOAL 11: INDICATORS CURRENTLY  MONITORED 
USE OF SPATIAL INDICATORS 

Ratio of land consumption 
rate to population growth 
rate at comparable scale  



  Population growth (thousands) 
City 1980 2000 2005 2010 % growth 
Cancun   37 431 586 677 18.2 

  Surface or Area growth (Ha) 
City 1980 2000 2005 2010 % 

expansion 
rate 

Cancun   438 4,341 5,835 12,340 25.82 

Efficient land use 
(11.3) 

The sprawl index (SI) measures the growth in 
built-up area adjusted for the growth in city 

population  
(years of reference) 

Rate sprawl 1.81 
Normalization  0.90 



Street connectivity and the CPI 

Urban form,  
planning and  
structure are  

part of a  
city’s prosperity  



CPI 
STREET CONNECTIVITY AND 
SPATIAL INDICATORS  

Land Allocated 
to Streets 

Intersection 
Density 

      
 

Street Density 



CORE vs 
Suburban 



City Land allocated to 
streets 

Street density Intersection 
densities  

Neiva 22.5 24.8 243.8 
Bogotá 18.3 15.9 153.2 
Santa Marta 20.0 18.6 160.9 
Medellín 22.1 18.1 105.0 

20.5 18.3 150.8 

Recommended 
range 

30 20 100 

The form of the city and prosperity 
(street connectivity index – Example Colombia) 



Form of the City – Example: Medellin 
(Patterns at intra-city level) 

Consolidated areas Residential areas Informal areas 

Land to streets 25.99  

Land density 19.79  

Density 
intersections 

130 

Land to streets 30.74  

Land density 22.69  

Density 
intersections 

140 

Land to streets 12.04 

Land density 16.17  

Density 
intersections 

250 



Form of the City – Example: Medellin 
(connectivity at intra-city level) 

Connectivity of the city 

 Economic density 

Need to connect agglomeration economies, 
residential densities and infrastructure densities 



50

300

10 30

Average All
Regions
Colombian
Average
Historic Center

Consolidated
Areas
Mass Housing

Informal Areas

SD:ID ratio 
Urban Pattern Quadrants 

Atomistic pattern 

Industrial pattern Theoretical grid 
pattern  

Typologies in 
Colombian cities: 
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Thank You 
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