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UNDERSTANDING THE URBAN STORY USING EARTH OBSERVATION

Elke Krätzschmar, Rainer Malmberg 

Washington DC, 2017/03/23

AUTOMOTIVE DIGITAL ASSURANCE MOBILITY, ENERGY & 

ENVIRONMENT

AERONAUTICS SPACE DEFENCE & SECURITY

Mapping Examples of Lima are related to a project, funded by ESA 

„Monitoring Urbanization in Latin American Metropolitan Areas (ESRIN/AO/1-7663/13/I-AM)“



© IABG 2014xxxx-xxxx-xx-xx 228.03.2019 © www.nasa.gov



© IABG 2014xxxx-xxxx-xx-xx 328.03.2019Mumbai ... need to consider the surroundings (options & constrains)



© IABG 2014 428.03.2019

What is the Status? 

Which Circumstances? 

Why?

Where are the Changes? 

Which Risks? 
Monitoring

Addressing
Planning

Guidance

Inventory
People

Climate

Pollution

Infrastructure 

Terrain 
Green & Blue Space

Regulations

Waste

City … GOALSINFORMATION

… addressing different Scale,
independent & reliable
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Urban Extent

Transportation Network

Historic Urban Layers

Urban Vegetation Layer (tree-level)

Terrain Analysis

Climate  Layer 
(e.g. Urban Heat Islands, Air pollution)

Land Cover Classifications

Urban Structures – URBAN ATLAS (Land USE)
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Global Issues - Agenda 2030 UN identifying

Contribution of EO 
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LIMA

728.03.2019

2017/03/17: News of Peru 

„More than 70 people have died after heavy rainfalls and mud slides in Peru. 
They are the worst for over 30 years, also caused by the effect of El Nino“

It has severe effect on more than half of the country; 
10,000s of buildings are damaged

800 cities have declared the state of emergency

Armed forces had been called to support the
police to control law and order over the contry.“

© http://www.snowbrains.com

WOW CAN EO CONTRIBUTE TO THIS?

FAST TRACK MAPPING

RISK IDENTIFICATION, 

PREVENTION & PREPAREDNESS

http://www.snowbrains.com/
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NOV 2014

DEC 2016

JAN 2017

FAST TRACK MAPPING: IDENTIFYING CHANGES (SENTINEL1)
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DEC 2016

JAN 2017

FAST TRACK MAPPING: IDENTIFYING CHANGES (SENTINEL1)
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NOV 2014

DEC 2016

FAST TRACK MAPPING: IDENTIFYING CHANGES (SENTINEL1)

AUTOMATIC IDENTIFICATION OF CHANGES

ON OPEN ESA RADAR DATA, 

THAT HELPS US TO IDENTIFY HOT-SPOTS
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What is the Status? 

Which Circumstances? 

Why?

Where are the Changes? 

Which Risks? 
Monitoring

Addressing
Planning

Guidance

Inventory
People

Climate

Pollution

Infrastructure 

Terrain 
Green & Blue Space

Regulations

Waste

GOALSINFORMATION City …

… addressing different Scale

What is the Status? 

Where are the Changes? 
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- Applied onto Lima, Quito and Bogota

- European Standard (over 500 Cities)
giving a pan-European statistical overview 
serving a set of over 300 indicators  

…. Cities  become comparable

- successfully transferred to Cities worldwide 

- up to 18 Artificial Land Cover/ Land Use Classes
- MMU 0,25ha/ 10m

URBAN ATLAS

1328.03.2019
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URBAN ATLAS
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Advantage for modelling issues:
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URBAN ATLAS
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Land Cover Change (2000 to 2013):

Land Cover / Land Use (2000 and 2013):
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What is the Status? 

Where are the Changes? 

Monitoring

Addressing
Planning

Guidance

Inventory
People

Climate

Pollution

Infrastructure 

Terrain 
Green & Blue Space

Regulations

Waste

GOALSINFORMATION City …

… addressing different Scale

What is the Status? 

Where are the Changes? 

Which Circumstances? 

Why?

Which Risks? 

Which Circumstances? 

Why?

Which Risks? 
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(slope > 30% is steep terrain), SRTM PLUS

Slope degree

< 5 %

5 - 10

10 - 15

15 - 20

20 - 25

25 - 30

30 – 50

Informal Transition

… identify areas, 
exposed to Risk/
course Risks (land slides)

URBAN ATLAS

… new settlement areas: exposed to higher risk
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What is the Status? 

Where are the Changes? 

Monitoring

Addressing
Planning

Guidance

Inventory
People

Climate

Pollution

Infrastructure 

Terrain 
Green & Blue Space

Regulations

Waste

GOALSINFORMATION City …

… addressing different Scale

Which Circumstances? 

Why?

Which Risks? 

improve Quality

… start Analysis… start Analysis
serve by providing Info, thematic Details + Statistics
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BRINGING STATISTICS TO THE

URBAN FOOTPRINT

THEMATIC ANALYSIS

28.03.2019

PEOPLE DAY/NIGHT

URBAN ATLAS

+ SOCIO-ECO. 

DATA 

MOVEMENT/ 

LOCATION

[census: INEI 2013]

GROWTH VS.

AGE STRUCTURE/ NEEDS

FLOODING/ SLIDES

HOUSING FOOTPRINTS

GREEN & BLUE SPACES

COMPARE WITH OTHER
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CONCLUSIONS

- EARTH OBSERVATION (EO) BRINGS NEW QUALITY TO THE URBAN MODEL

… DATA, TECHNIQUES, INFORMATION SERVICES: ABLE TO SERVE DIFFERENT REQUIREMENTS

- URBAN ISSUES REQUIRE LARGE SCALE & HIGH PRECISION – FAST CHANGES

WITH EO INFORMATION WE CAN COVER LARGE EXTENT – 1 TIME STAMP!

… CLEVER COMBINATION IS THE KEY TO SOLUTIONS

- RETURN OF INVESTMENT IS THERE (MEASURABLE)

... GOOD INFORMATION BASE IS ESSENTIAL FOR

MANAGEMENT & CONTROLLING

- QUESTION OF AWARENESS & ACCEPTANCE

... NEED CAPACITY BUILDING

… NEED ENCOURAGEMENT & SUPPORT FOR THE

STAKEHOLDERS TO APPLY ON THE SERVICES

FOR DOING FIRST STEPS

IT IS ESSENTIAL TO INCREASE PROGRAMS FOR FURTHER

IMPLEMENTATIONS OF EO-SERVICES INTO AN “OPERATIONAL PROCESS”.
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… LETS CREATE THE WHOLE PICTURE
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