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① 11.1 By 2030, ensure access for all to adequate, safe and affordable housing 

and basic services and upgrade slums

② 11.2 By 2030, provide access to safe, affordable, accessible and sustainable 

transport systems for all, improving road safety, notably by expanding public 

transport, with special attention to the needs of those in vulnerable situations, 

women, children, persons with disabilities and older persons 

③ 11.3 By 2030, enhance inclusive and sustainable urbanization and capacity for 

participatory, integrated and sustainable human settlement planning and 

management in all countries 

④ 11.4 Strengthen efforts to protect and safeguard the world’s cultural and natural 

heritage

⑤ 11.5 By 2030, significantly reduce the number of deaths and the number of 

people affected and substantially decrease the direct economic losses relative 

to global gross domestic product caused by disasters, including water-related 

disasters, with a focus on protecting the poor and people in vulnerable 

situations

SDG Goal 11



⑥ 11.6 By 2030, reduce the adverse per capita environmental impact of cities, 

including by paying special attention to air quality and municipal and other 

waste management

⑦ 11.7 By 2030, provide universal access to safe, inclusive and accessible, green 

and public spaces, in particular for women and children, older persons and 

persons with disabilities 

• 11.a Support positive economic, social and environmental links between urban, per-

urban and rural areas by strengthening national and regional development planning 

• 11.b By 2020, substantially increase the number of cities and human settlements 

adopting and implementing integrated policies and plans towards inclusion, resource 

efficiency, mitigation and adaptation to climate change, resilience to disasters, and 

develop and implement, in line with the Sendai Framework for Disaster Risk Reduction 

2015-2030, holistic disaster risk management at all levels 

• 11.c Support least developed countries, including through financial and technical 

assistance, in building sustainable and resilient buildings utilizing local materials

SDG Goal 11



Proportion of urban population 

living in slums

Efficient land use

Ratio of land consumption rate 
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The average share of the built-up 

areas of cities in open space in 

public ownership

Protected areas data, overlaid 

onto urban spatial data





2050

6338611000

66.4%

2010

3648252000

51.6%

1950

770481000

29.6%

The % of world population and absolute number residing in urban areas

Source (photo: "Ginza area at dusk from Tokyo Tower" by Chris 73, statistics from United Nations, Department of Economic and Social Affairs, Population Division (2014). World Urbanization Prospects: The 2014 Revision)



Source: Meteosat image EUMETSAT, statistics UN Population Division and JRC Global Land Cover, graphic ASB



Sentinel 2a Lake Maggiore, 27th June 2015

Val Grande National Park

Joint Research Centre, Ispra

EXPO 2015



Travel time (hours, days) needed to reach a city of 50,000 people or more
A. Nelson (JRC) developed for World Bank ‘s World Development Report (2009)



Two-thirds of the planet’s surface is water –
but less than 5% of global calories come 

from the sea, lakes and rivers (FAO figures)

At least 95% of our calories come from the 
land, but how much of the land can be used 

for food production?

Source A.R. Jones JRC

from FAO Map of World Soil Resources 1:25 000 000



Areas in white are the naturally highly-
fertile soils that feed the world

In reality, this amounts to around 13% -
18% of the land surface

Source A.R. Jones JRC

from FAO Map of World Soil Resources 1:25 000 000



… and even these are under threat

Source A.R. Jones JRC

from FAO Map of World Soil Resources 1:25 000 000

Soil sealing, pollution, erosion, poor land 
management, over production, 

desertification and climate change





http://4.bp.blogspot.com/_9CO6qVRAhoI/Rk3TNiZujEI/A
AAAAAAAAKc/h7GKpcqNzm4/s400/IMG_1933%5B1%5D

http://www.africanbirdclub.org/countries/Gabon/images/Gabon-
loggingtruck.jpg Photo Ron Hoff

http://www.3tamis.org/Assets/images/photos/CAVKLM%20REPORTAGE/
80724%20Naufrage%20Lengwe/P1070442.jpg

http://lh6.ggpht.com/_Tat1FT59RxQ/R8p55NU_KtI/AAAAAAAA
AY8/dBXCpRCZ7Hw/s720/Barge%20Congo%20042.jpg



Globalization and World Cities 

http://www.lboro.ac.uk/gawc/



2005 – first tests on human settlement characterization using  image multiscale 
morphological decomposition (DMP) on shadows – Nairobi, input QB 0.6-m-res
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Pattern 02
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Pattern 04
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slum CBD residential

Source M. Pesaresi





Source MODIS Global Land Cover





Source GLOBCOVER ESA





Source M. Pesaresi (GHSL)





2420 October 2014
Known issues: large omission errors still in some specific settlement patterns 
(example from China)

Source M. Pesaresi (GHSL)
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MERIS GLOBCOVER

Source M. Pesaresi (GHSL)



Landsat GHSL

Source M. Pesaresi (GHSL)



MERIS GLOBCOVER

Source M. Pesaresi (GHSL)



Landsat GHSL

Source M. Pesaresi (GHSL)



MERIS GLOBCOVER

Source M. Pesaresi (GHSL)



Landsat GHSL

Source M. Pesaresi (GHSL)



32

Sensor value-added: MERIS GLOBCOVER – Landsat GHSL



0 100occurrence as % of valid obs

Source JRC GEE

30 year Global Surface Water Occurrence (Hong Kong region) 



Hong Kong 8th December 1987, source Landsat courtesy USGS NASA 



Hong Kong 19th January 2015, source Landsat courtesy USGS NASA 



10 kmYingkou, China, 13th July 1985

Landsat Courtesy USGS NASA



10 kmYingkou, China, 13th July 2014

Landsat Courtesy USGS NASA



10 kmYingkou, China, 10%-100% change in water occurrence 1985 – 2015
Red was water (1985-1999) Green new water (2000-2015) 

Landsat Courtesy USGS NASA



Nanchang 15th July 1989, Landsat image courtesy USGS / NASA
10km



Nanchang 15th February 2015, Landsat image courtesy USGS / NASA
10km



Nanchang 1989 city extent highlighted in white
10km



Nanchang 2015 city extent highlighted in white
10km



Nanchang 2015 city extent highlighted in white, 1989 in black
10km



Conclusions

① More people live in urban areas than rural (54%)

② The urban population has grown rapidly and will pass 6 billion by 

2050 

③ One in 8 of us live in one of the 28 megacities... i.e. those more 

than 10 million inhabitants, but around half of us live in cities of 

less that 500,000

④ some cities are declining – migration (conflict), fertility rates, 

economic decline

⑤ Earth observation allows us to track from the hamlet to the 

megacity


