INTRODUCTION

Global migration is a long-standing behavioral trait of humankind that has shaped our
existing and ever-changing population distribution. As the global population has increased
seven-fold in the past century, humanity is now burdened by an increased risk of exposure
to environmental disasters and forced migration. Large numbers of people are displaced
each year by extreme weather events. Such events are predicted to become more common
as the global climate continues to change. While many of these displaced people return to
their homes after conditions improve, others who are less fortunate struggle to build new
lives elsewhere after incurring substantial personal loss. Particularly affected are the Least
Developed Countries (LDCs) who contribute the least to climate change but are expected to
bear the impact the most.
Climate change driven migration (CCDM) is a highly complex issue that needs to be understood
as part of the global migration trend. There are existing programs and promising initiatives
to develop strategies for mitigating and adapting to climate change. One organization
that is aimed at addressing climate change-related issues is the United Nations Framework
Convention on Climate Change (UNFCCC), which encourages and aids strategic adaptation to
climate change through National Adaptation Plans (NAPs). STEP M presents an analysis of how
space assets can aid the LDCs to integrate adaptive measures that address CCDM into a NAP.
The findings of this report are a result of analysis and synthesis of inputs from specialized intergovernmental agency reports, national policy frameworks and Earth observation databases.
Overall, the aim of this project is to increase the efficiency and effectiveness with which LDCs
can manage CCDM through the use of space-based resources.
MISSION STATEMENT
“To create a framework for the Least Developed Countries identified by the
UNFCCC that introduces space-based resources to facilitate the creation of efficient
migration strategies for adapting to climate change.”
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The scientific community agrees that human activities are affecting the global climate.
The average temperature has continuously increased over the past century. It is predicted
that this will induce drastic changes in the physical environment and socio-economic
status of nations. Ultimately, climate change will become a strong driving factor for
migration.
Migration can be long-term or short-term, and can be caused by multiple factors, of
which climate change is becoming increasingly more significant. In addition, migration
can be a forced, or involuntary, phenomenon that occurs locally or on an international
scale.

2 | Executive Summary STEP M

The nexus of climate change and migration has been largely ignored by experts
and policy-makers. The discourse stagnated because of debate about the predicted
numbers, and little consensus had been reached about whether environmental
migration was a distinct form of migration. Presently, most researchers of migration
and climate change agree that there are five different ways in which climate change
will affect the movement of people:
•
•
•
•
•

Intensification of natural disasters
Loss of agricultural produce leading to food insecurity
Reduced availability of clean water
Rising sea levels resulting in uninhabitable coastal regions
Competition over natural resources
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WHY SPACE?
For assessing, predicting, and managing CCDM, space assets are useful because they
provide the capability to acquire relevant Earth observation data regarding essential
climate variables, such as oceanic temperature, sea level, salinity and soil erosion. This data
strengthens current climate models and helps us to better understand and predict climatic
changes. We can accurately assess a country’s vulnerabilities, at-risk zones, and forecast
the impact on resources. These factors can be used to estimate the expected number of
migrants. Hence, the added value of space-based data is its use to enhance the efficiency
of a country’s response towards CCDM.
The Role of Space:
The Climatic Event, the Measured Variable, and a Country’s Response.

Predicting, Preparing, and Managing CCDM
Remote sensing satellites monitor natural disasters, such as floods and cyclones, and
acquire valuable data about their impacts, such as sea level rise, soil erosion and crop
degradation; all of which are becoming strong drivers for human migration. Space is a
tool to understand the chain-effect impact of climate on migration, and can provide data
that will improve CCDM models. Defining the link between climate change and migration
will enable more effective planning of adaptive strategies, including migration itself. An
example: use satellite imagery to assess the impact of sea level rise on a coastal region;
quantify land loss and saline-affected areas to estimate future crop yield. This analysis can
support decision-making that better prepares a LDC for CCDM.
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NATIONAL ADAPTATION PLAN
The United Nations Framework Convention on Climate Change (UNFCCC) encourages and
aids strategic adaptation to climate change through various methods. One such method,
which focuses on long-term adaptation, is the National Adaptation Plan (NAP) process
developed to assist the Least Developed Countries (LDCs) in adapting to the impacts of
climate change. The NAP process is detailed and may ultimately lead to assistance from
the UNFCCC in the form of capacity building, technology transfer, and funding.
The UNFCCC has structured the NAP process into four main Elements, as seen on the right,
which are further broken down in an iterative manner to address policy, structure, and
capacity gaps. Support for the development of the LDCs is based upon the philosophy
that many of the countries that are most affected by climate change have contributed
the least to anthropogenic causes of climate change. The NAP process is consistent with
this concept, and draws support from more developed countries to support the LDCs in
adaptation efforts.

Element A

Lay the Groundwork, Address Gaps

Element B

Preparatory Elements

Element C

Implementation Strategies

Element D

Reporting, Monitoring, Review
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STEP M PROCESS
STEP M was developed to inform the LDCs by indicating where space capabilities can
address CCDM in each step of the NAP process. STEP M follows the NAP process to the
finest level of detail. The use of space technology as a tool for assessing and managing
CCDM is suggested from an interdisciplinary perspective, which a LDC may follow if it
chooses to adopt migration as an adaptation strategy to climate change. The aim is to
increase the efficiency and effectiveness with which LDCs can manage CCDM through the
use of space-based resources. LDCs can use STEP M as a tool to achieve greater efficiency
in climate change evaluation, as well as provide more accurate information to policymakers.
With these objectives and motivations, STEP M is in agreement with both the UNFCCC
directives toward adaptation and the International Organization for Migration’s climate
change adaptation perspective. Additionally, STEP M details means to acquire available
aid through technology transfer, capacity building, financial support, and access to spacebased data in order to establish a process that can be implemented by any LDC.
The following diagram summarizes the role of space assets within STEP M. Space-based
data, together with population and migration data, act as inputs into various analysis
methods for the computation of trends and prediction models; subsequently facilitating
and supporting adaptive measures.
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STEP M APPLIED:

BANGLADESH

The utility of STEP M is demonstrated in its application to Bangladesh. Bangladesh was
chosen because, among the LDCs, it has the highest population density, a low GDP per
capita, and is globally recognized as a country facing imminent threat from climate change.
Bangladesh is one of two LDCs in the top ten countries to report the most disaster events.

Top 10 countries by number of reported disaster events in 2011

The People´s Republic of Bangladesh is located in Southern Asia, bordering the Bay of Bengal
between Myanmar and India, and situated on a delta of three large rivers flowing from the
Himalayas. Migration is of special concern for Bangladesh since it is highly vulnerable to the
effects of climate change and contains over 150 million people concentrated at a density
that is one of the highest in the world.
Bangladesh is plagued by frequent natural disasters. A considerable portion of land is less
than 12 meters above mean sea level, making about 68% of the country vulnerable to floods.
The north, northeast, and northwest parts of Bangladesh experience extreme floods, extreme
droughts, and flash floods annually; whereas the coastal and central regions experience
cyclones and floods. The mangrove disturbance along the coastline is of particular concern
to environmentalists, since they provide protection from soil erosion due to flooding.
Adapted from - Annual Disaster Statistical Review 2012

Floods in Bangladesh
Bangladesh Population

Mangrove forests in Bangladesh
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STEP M APPLIED:
West/Northwest Region
Rangpur, Rajshahi and Khulna
• Prone to floods and drought
• High temperature
• Effects of India’s dams and barrages
• Arsenic poisoning of water supply
Space tools
• RADARSAT to map flooded areas
• SPOT satellite can be used to indirectly
determine arsenic in the soil

BANGLADESH
East/Northeast Region
Sylhet
• Sylhet Region is prone to flooding
• Flash floods are common in Haors areas
Space tools
• NOAA’s AVHRR and RADARSAT
• Map flooded areas
• Locate disease prone areas
• Mapping cities’ boundaries
• Crop yield and land-use data
• Topographical and terrain data

River Basin/ Riverbeds
• Most elevations are less than 12 meters
above mean sea level
• Riverbank erosion leads to bank decay
• High temperature causes floods

Cities
Dhaka and Chittagong
• Flooding and heat stress
• High population
• Migration from rural areas into the cities

Space tools
• GPS to provide positioning for terrain and
rivers, needed for urban planning and for
precision agriculture
• SPOT, LANDSAT, GeoEye-1 to provide
imagery data

Space tools
• SEVIRI on Meteosat and MODIS on Terra and
Aqua to detect urban heat  
• Microwave and RADAR imagers on GPM to
detect rainfall
• RADARSAT can be used to map the growth of
cities

Coastal Region - Forming a significant portion of the deltaic floodplains,
the majority of the coastal region lies only 1.5 meters above mean sea
level. The area is prone to cyclones, erosion, sea level rise, river-bed

flooding, increased salinity and mangrove degradation, which can force
migration. Space tools - Landsat, SPOT and IRS III are used to provide
valuable data and map and characterize the mangrove forest.

Photo Credit - University of Texas at Austin
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CONCLUSION
As climate change plays an increasingly significant role in the environment, the
UNFCCC has developed the NAP process for LDCs to strategically adapt to projected
impacts. One of the most significant impacts of climate change that is expected is the
net increase in human migration. Climate change driven migration (CCDM) has been
acknowledged on an international level. LDCs may be forced to adapt to CCDM, or
deliberately choose to implement migration as an adaptation strategy within the NAP
framework.
STEP M is a process that integrates space capabilities into the NAP framework, to aid
LDCs interested in preparing for climate change and particularly CCDM. The use of
space assets are seen as particularly useful for assessing and managing CCDM, as they
can acquire relevant Earth observation data and facilitate the necessary analysis that
supports decision-making related to migration. STEP M emphasizes critical factors such
as sources of funding, technology transfer, capacity building measures, and methods
to acquire space-based data. By bridging the gap between the NAP framework and
space assets, STEP M enables LDCs to realize the potential for a more effective and
efficient response to climate change. Combined with the many other tools available to
LDCs, STEP M can assist LDCs in the thorough preparation of NAPs.
To demonstrate the validity of STEP M and to provide an example of the applications of
space to CCDM, STEP M has been applied to Bangladesh as a case study. As a country
that is highly vulnerable to the effects of climate change and has one of the highest
population densities, the case study results are an important demonstration of how
space assets can be integrated into the NAP process to efficiently predict, prepare, and
manage CCDM. Because Bangladesh exhibits many common characteristics with other
LDCs, recommendations made specifically for Bangladesh may also be applicable to
other similar countries. For Bangladesh, STEP M has identified climate change variables
that are strong drivers for migration and detailed relevant space resources that can be
used to measure them. Space assets are a tool that can provide significant insight into
climate change and migration, and can help LDCs better prepare for the future.
Please contact the International Space University, Illkirch-Graffenstaden, France for a
copy of this report.
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