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Abstract: 

There is a long way to go in our efforts to resolve the refugee crisis، but 

space technology can help have a beneficial outcome. About 13.5 million people need 

assistance. This crisis illustrates the huge gap in international law between sovereignty 

and the individual. However، there is increasing hope in the form of new technologies 

that make it easier for the world to welcome refugees. Space technology can be used to 

change the lives of refugees for the better and to respond to the forces that drive people 

to escape the precarious conditions of violence to create safe havens in the world. It 

provides access to creating solutions through the "common interest of all mankind" 

standard in international space law to create a commitment of space-faring nations 

using satellites to respond to a variety of humanitarian issues، including refugee crises. 

Keywords: International space law – refugees – space technology – remote sensing 

– refugees' crisis. 
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 ملخص 

هناك طريق طويل لنقطعه في جهودنا لحل أزمة الالجئين، ولكن تكنولوجيا الفضاء يمكن أن تساعد في 
زمة، الصدع المساعدة. حيث توضح هذه األ إلىمليون شخص بحاجة  5461إحداث تغيير إيجابي. فهناك حوالي 

ات جديدة متزايد في شكل تكنولوجي العميق في القانون الدولي بين السيادة والفرد، من بين هذه الكآبة، هناك ضوء
حيث يمكن استخدام تكنولوجيا الفضاء لتغيير حياة الالجئين  تجعل من السهل على بقية العالم الترحيب بالالجئين.

لألفضل وللرد على القوى التي تدفع الناس للهروب من ظروف العنف المحفوفة بالمخاطر إليجاد مالذات آمنة في 
رية خلق حلول من خالل معيار "المصلحة المشتركة للبش إلى نولوجيا الفضاء أن تتيح الوصولحيث يمكن لتك ،عالمنا

جمعاء" في قانون الفضاء الدولي لخلق التزام من جانب الدول المرتادة للفضاء باستخدام األقمار الصناعية لالستجابة 
 لمجموعة متنوعة من القضايا اإلنسانية، بما في ذلك أزمة الالجئين.

 ،االستشعار عن بعد ،تكنولوجيا الفضاء ،الالجئون  ،لفضاء الدولي: قانون اكلمات المفتاحيةال
  الالجئين.

Introduction(1) 

Over the past century, there was a landmark development in the legal 

status of the world's refugees, particularly with the adoption and entry into force of 

many conventions and charters. The international instruments, which constituted 

what is known as refugee laws, formed a part of the international law interested in 

codifying the rights of refugees. Moreover, the designation of the International 

Protection System and the parties obliged to apply it are another part(2(. 

The interest of the international community in raising the levels of states' 

response to the problems of asylum and refugee is due to the legacy of the two 

                                                             
(1(  Gray audio on Mar 15, 2010, World's Highest-Resolution Satellite Imagery (Hot 

Hardware: Retrieved, 2013). 

(2(  Ayman Abu Hashem, Survey of Refugee Rights in International Laws and the 

Challenges of Enforcement (Hermon Center for Contemporary Studies: November 

2016) p. 2. 
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world wars' tragic repercussions. Millions of refugees were affected by the ravages 

and tragedies of those wars. Furthermore, there have been international and 

internal disputes throughout the world. Their grave repercussions on the lives of 

refugees, and perhaps the share of the refugees from the ongoing Syrian tragedy, 

are the most striking example that maximizes the difficulties and complexities of 

the phenomenon of asylum and the varying degrees of respect by the different 

states for their legal obligations towards refugees(1(. 

Realistic approaches to the modalities of handling refugee issues by the 

states, without adequate legal knowledge of customary and written laws, relevant to 

the rights of refugees, = constitute the foundational theoretical framework on 

which substantive governance is based. That is, they handle the issue as a response 

to waves of refugees at their borders and in their own backyards. It is not just an 

exam. For the credibility of states in addressing asylum issues, they are to discern 

the flaws and loopholes inherent in asylum laws because they step down to apply or 

evade doing so(2( . 

It is worth mentioning and distinguishing the legal concept of refugees 

from other situations(3): 

Paragraph 2, article 1 of the 1951 Convention relating to the Status of 

Refugees and Stateless Persons defines a refugee as any person who "As a result of 

events occurring before 1 January 1951 and owing to well-founded fear of being 

persecuted for reasons of race, religion, nationality, membership of a particular 

social group or political opinion, is outside the country of his nationality and is 

unable or, owing to such fear, 

is unwilling to avail himself of the protection of that country; or who, not having a 

nationality and being outside the country of his former habitual residence as a 

result of such events, is unable or, owing to such 

                                                             
(1)  Taher Zakhmi, Challenges of Implementing International Protection of Human Rights 

and Fundamental Freedoms (Al-Jinan Journal: April) 2016. 

(2)    Ibrahim Awad, A Legal Vacuum in the Syrian Refugee Crisis (Al-Ansni Journal: 

Issue 61) 2016. 

(3)  Abu Hashem, Survey of Refugee, 3. 
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fear is unwilling to return to it". In this regard, a distinction must be made between 

refugees in the above-mentioned sense and those migrating internally for reasons 

that may be similar to refugee flight but remained in their territory subject to its 

laws, to those who actually controlled the areas to which they had migrated, and to 

specific crises that provided UNHCR assists many millions of displaced persons. 

There are wide-ranging discussions internationally on how best to provide 

protection to the displaced, and from whom or to whom they can do so(1). 

According to international reports issued in 2015, the number of 

displaced persons has exceeded 25 million persons throughout the world. A 

distinction must also be drawn between the concept of refugees and migrants who 

choose to move from their country to other countries, not because of a direct threat 

of persecution or death, but to improve their lives mainly by finding work, or in 

some cases for education, family reunion or other reasons. Unlike refugees who 

cannot return home safely, migrants do not face such impediments to return. If 

they chose to repatriate, they would continue to receive protection from their 

government. 

The present paper discusses the legal problems posed by the refugee 

crisis and the contribution of the Refugee Convention to this regard. It also 

investigates the technological solutions available to assist refugees and the role that 

space technology can play in the solution of these problems. Moreover, the study 

considers the use of satellite imagery and remote sensing technology from outer 

space. 

Significance of the study: The study attempts to find effective solutions to 

the contemporary international problem of refugees. 

Limitations of the study: The study is limited to the refugee problem and 

its proposed solutions. 

                                                             
(1) Global Protection Cluster Working Group, Handbook for the protection of internally 

displaced persons (Geneva: December 2007) pp.17:22. 
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Research Methodology: The author adopted the analytical and 

descriptive method of the rules of international law and the rules of international 

space law. 

Statement of the Problem: In the context of the escalating refugee crisis 

at the international level, the author proposes solutions to the refugee problem. 

 

Section I 

Legal problems raised by the refugee crisis and the contribution of the 

Refugee Convention(1) 

The legal problems of refugees can be concluded through the Charter of 

the United Nations stating that refugee-hosting states must provide them with the 

following rights: 

- Not be repatriated, even if the threat is ended, except in extreme cases. 

- Legal protection against prosecution for illegal entry of the states participating 

in the Treaty. 

- The right to housing. 

- The right to work. 
 

 
 

                                                             
(1) The Refugee Convention 1951. 7 

    - Vera Gowlland-Debbas, The Problem of Refugees in the Light of Contemporary 

International Law Issues, Papers presented at the Colloquium organized by the 

Graduate Institute of International Studies in collaboration with the Office of the 

United Nations High Commissioner for Refugees (Geneva, The Hague/ Boston/ 

London: Martinus Nijhoff Publishers, 26 and 27 May 1994) p4. 
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Section I 

Legal problems raised by the refugee crisis and the contribution of the Refugee 

Convention(1) 

The legal problems of refugees can be concluded through the Charter of the United 

Nations stating that refugee-hosting states must provide them with the following rights: 

- Not be repatriated, even if the threat is ended, except in extreme cases. 

- Legal protection against prosecution for illegal entry of the states participating in the 

Treaty. 

- The right to housing. 

- The right to work. 

- Access to education. 

- Access to public assistance. 

- Access to the courts. 

- The right to obtain identity documents and travel. 

The Office of the United Nations High Commissioner for Refugees (UNHCR) sets the 

minimum threshold, which no country is entitled to transcend in terms of hosting refugees. 

It states that " refugees deserve, as a minimum, the same standards of treatment enjoyed 

by other foreign nationals in a given country 

and, in many cases, the same treatment as nationals" (2). 

The United Nations notes that the world is experiencing the highest levels of displacement 

that 59.5 million people have been displaced from their homelands. About 20 million of 

them are under the age of 18. Moreover, 10 million stateless persons have been denied 

                                                             
(1( The Refugee Convention 1951. 7 

    - Vera Gowlland-Debbas, The Problem of Refugees in the Light of Contemporary 

International Law Issues, Papers presented at the Colloquium organized by the 

Graduate Institute of International Studies in collaboration with the Office of the 

United Nations High Commissioner for Refugees (Geneva, The Hague/ Boston/ 

London: Martinus Nijhoff Publishers, 26 and 27 May 1994) p4. 

(2) https://www.unhcr.org . 
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access to citizenship and basic rights, such as education, health care, employment, and 

freedom of movement. This crisis is provoked due to the outbreak of wars and conflicts 

between different countries. In addition, climate change and natural disasters play a role 

in the increasing number of refugees around the world. That is, in addition to oppression 

and conflict, natural disasters in the 21st century (sometimes as a result of climate change) 

have forced people to seek refuge in other countries(1). 

The severity and frequency of disasters, such as floods, earthquakes, cyclones 

and mud collapses, have increased. While most of the displacement caused by these events 

is internal, it has forced people to obey borders. There is no international and regional 

legal instrument to deal specifically with the plight of these refugees.(2) 

It is worth mentioning that the 1951 Refugee Convention and its 1967 Protocol 

have an effective role in resolving the aforementioned refugee problems. In this context, 

the 1951 Refugee Convention, signed by 139 states, was adopted at the United Nations 

Conference of Plenipotentiaries to address the consequences of world wars and the 

decimation of empires. It is the first international convention to recognize the international 

scope of refugee crises and the need for international cooperation, including burden-

sharing among states, to address the problem. It covers all the rights of refugees, including 

freedom of religion and movement from one place to another, education, travel 

documents, access to work, protection of industrial and technical property, t litigation 

before courts, association and resettlement, as well as naturalization and safe return to the 

country of origin. It stresses the importance of its obligations to the host government "from 

articles 2 to 31" (3).    

One of the main principles of the Convention, i.e. the principle of non-

refoulement, states that "a refugee should not be returned to a country where he or she 

faces serious threats to his or her life or freedom" articles 32 and 33". It also identifies 

persons or groups of persons not covered by this Convention. It does not aim to address 

the root causes of refugee problems but to mitigate their consequences by providing 

                                                             
(1)Abdullah al - Ash'al, the evolution of the status of the individual in the international 

law (Journal of International Politics No. 161) p. 62 

(1)  www.un.org/en. 

(2) Denise Plattner, Protection of displaced persons in non-international armed conflicts 

(International Review of the Red Cross, No. 28, December 1992) p. 447 et seq.    

http://www.un.org/en/
http://www.un.org/en/
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international legal protection and assistance to victims. Protection can, to some extent, 

contribute to a comprehensive solution. However, as refugee numbers have increased 

significantly lately, it has became clear that humanitarian action cannot serve as a 

substitute for political action in resolving or avoiding future crises. Moreover, the 

Convention does not require granting automatic or permanent protection. Cases may arise 

where refugees are permanently integrated into the country of refuge, but in different 

circumstances. S/he may cease to be a refugee when the basis for granting refugee status 

ceases(1(. 

Voluntary repatriation is the preferred solution for displaced people when conditions in 

the country of origin permit safe return. The Convention also provides for the failure of 

Contracting States to impose penal sanctions on the admission or illegal presence of 

refugees in their territories, provided that they submit themselves to the authorities without 

delay and prove the reasonableness of the reasons for their illegal entry or presence(2). 

The Convention perhaps addressed a certain category of refugees, i.e. the 

refugees of Europe, as they were the biggest problem that resulted from World War II. A 

severe failure was revealed as a response to this Convention regarding asylum. Later, this 

problem affected millions of refugees in other parts of the world(3) .  

Therefore, the author percieves the need to remedy that shortcoming by 

adopting a protocol on the Convention in 1967. It removed the geographical and temporal 

boundaries contained in the original Convention and extended the umbrella of the 

international protection regime to all refugees. 

Accordingly, the concept of legal protection and temporary protection of refugees 

can be defined(4). 

                                                             
(1) Mahy Yehia et al., Refugee Crises in the Arab World (Articles at Carnegie Middle 

East Center, 2019). https://carnegie-mec.org/2019/01/21/ar-pub-78167  

(2) Journal of Space Law, Volume 1,  1973,  p.6 to 31.5 . 

(3) The UN, https://www.un.org/ar/sections/issues-depth/refugees/index.html. 

- Wissam aldien Mohammad, International Protection of Refugees and its Mechanisms, 

An Empirical Study on      Syrian Refugees in Turkey (Route Educational and Social 

Science Journal: Volume 5(3), February 2018) p.31. 

(4)  Ibid, 8. Ahmad Abo Elwafa, International Protection of Human Rights (Dar Al-Nahda 

Al-Arabia, Cairo 2000) p. 136. 

https://carnegie-mec.org/2019/01/21/ar-pub-78167
https://www.un.org/ar/sections/issues-depth/refugees/index.html
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The concept of international protection goes to the obligation of host countries 

to grant refugees on their territory the rights contained in the articles of the 1951 

Convention and its 1967 Protocol. The 139 countries that signed the Convention and its 

Protocol are obliged to implement their provisions. UNHCR maintains a "supervisory 

commitment" to this process and intervenes appropriately to ensure that genuine refugees 

are granted asylum and not forced to return to countries where their lives are feared to be 

at risk. Therefore, UNHCR works within three options. First, the refugees are assisted to 

return voluntarily to their home countries. Second, they are resettled in host countries. 

Third, they are resettled in other countries. All countries, including those that signed or 

did not sign the Refugee Convention, are obliged to uphold the fundamental protection 

standards that are part of the general international law. Thus, no refugee shall be returned 

to territory where his/her life or liberty is threatened. On the contrary, there are obligations 

on the part of the refugees, namely their commitment to the laws and regulations of the 

country of asylum. 

The question that arises is "can modern technology play an effective role in solving 

this problem?" 

The answer to this question is discussed in Section II. 

Section II 

The role of technology in solving the refugee crisis 

One of the technological solutions proposed to resolve the crisis is the following: 

1. From phones to drones, technology devices are saving lives and aiding 

resettlement(1): 

In times like these, we are glad that smartphones were made to fit into a pocket. Refugees, 

who have fled home with nothing but the clothes on their backs, have been able to benefit 

from the smartphones they brought with them. In some cases, like Ahmed, a seven-year-

old Afghan boy whose text message alerted authorities about 15 people who were trapped 

in a container, a phone has literally meant the difference between life and death. For 

others, free messaging services, e.g. WhatsApp and Facebook, have given the ability to 
                                                             

(1(  Amnesty International, nine solutions to welcome refugees, 
https://www.amnesty.org/ar/i-welcome-community-2/welcoming-refugees-

solutions/ . 

http://www.digitaltrends.com/mobile/text-message-saves-lives/
https://www.amnesty.org/ar/i-welcome-community-2/welcoming-refugees-solutions/
https://www.amnesty.org/ar/i-welcome-community-2/welcoming-refugees-solutions/
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communicate without a cellular network. Furthermore, GPS-sharing and databases, 

including Crisis Info Hub, have made information more accessible to provide a safer 

journey overland. EMILY (Emergency Integrated Lifesaving LanYard), a life-preserving 

robot can rescue refugees at sea. Developed by authors from Texas A&M University’s 

Center for Robotics-Assisted Search and Rescue, the robot aims to address the danger of 

sea crossings. 

It is not unusual that leaky boats may capsize, run out of fuel, or break down. Of the more 

than 1 million refugees crossing to Europe by sea, 4,000 lost their lives. This is where 

EMILY plays an important role in rescue efforts, having already been piloted in Greece 

where almost 2,000 refugees enter Lesvos each day, EMILY is controlled remotely, with 

the ability to locate people at sea and be reeled out for people to grab on. The robot is still 

in its pilot phase, but it gives us a glimpse of what we are capable of and the capacity of 

technological development to save lives. 

2. Social media is one of the most disruptive innovations we have seen in 

our lifetimes: 

 

Social media interacts with virtually (excuse the pun) every individual who has a mobile 

phone or a digital device. As was seen in the Arab Spring, social media can be a powerful 

tool for social change. Hashtags are a simple but effective concept. More and more people 

are realizing their potential to put massive, real-time, and searchable repositories of 

information at citizens’ fingertips.  

In February of this year, doctors and nurses at Brisbane’s Lady Cilento Hospital in 

Australia stood by their duty of care not to discharge a child to an offshore processing 

center renowned for child abuse, sexual violence, malnutrition, and denial of basic human 

rights. 

Under the hashtags#LetThemStay and #LadyCilento, tens of thousands of people from 

Australia and around the world stood in solidarity with these professionals. The Twitter 

presence was so strong that with a single tweet, the movement managed to receive sent 

from as far and wide as Western Australia and the Northern Territory.  

http://refugeeinfo.eu/lesbos
http://www.washington.edu/news/2011/09/12/new-study-quantifies-use-of-social-media-in-arab-spring/
https://twitter.com/hashtag/letthemstay
https://twitter.com/hashtag/ladycilento
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The community drew the attention of figures as prominent as the Chief of the Australian 

Medical Association, who was able to organize urgent action via health asylum; a forum 

on refugee healthcare. 

These knowledge bases have been significant platforms for solidarity, with many 

instances, such as #refugees welcome, putting pressure on governments in countries like 

the United Kingdom to act in the interest of humanity. Porte Ouverte, also, saw Parisians 

offering safe havens during the Paris attacks, demonstrating their viability in humanitarian 

crises.  

The ‘power of social media’ may be a cliché, but it has real effects when it comes to social 

progress, humanitarian action, and exponential growth of the information age. It hasn’t 

just raised the profile of refugee issues. It is helping form lasting global communities that 

are forcing greater transparency and action at the decision-making level. 

3. The provision of energy improves safety and education in 

refugee camps(1) : 

Energy is vital to human protection and dignity. It provides a range of services that 

refugees otherwise would not be able to access , as simple as, reading school books at night 

and feeling safe on the streets. In refugee camps that experience complete darkness at 

night, women and girls are particularly vulnerable; violence, harassment, and rape are a 

daily reality.  

That is not just in terms of sexual violence; it is also concerning theft and wild animals. It 

sounds simple, but when you turn on the lights, you are also turning on accountability. 

In partnership with UNHCR, the IKEA Foundation donated sales from lamps and bulbs 

to help distribute more than 56,000 solar lanterns and 720 solar street lights in Ethiopia 

and Jordan. The same initiative benefited more than 37,000 children enrolled in the 

primary school in Bangladesh, Chad, and Ethiopia. Currently, they can do their homework 

after darkness.  

                                                             
(1) Mohajer News, the first refugee camp to use solar energy, 22-6-2017, 

https://www.infomigrants.net/ar/post/3796/. 

   - UNHCR, The IKEA Foundation raises € 7.7 million to provide a brighter life for 

refugees, www.unhcr.org.  

https://twitter.com/hashtag/healthasylum
http://www.express.co.uk/news/uk/602727/RefugeesWelcome-migrants-viral-Twitter-hashtag-Stan-Collymore-David-Miliband
http://www.independent.co.uk/news/world/europe/paris-attacks-residents-use-porteouverte-hashtag-to-offer-shelter-to-the-stranded-a6734326.html
http://rudaw.net/english/kurdistan/10072015
http://rudaw.net/english/kurdistan/10072015
https://www.ikeafoundation.org/campaigns/brighter-lives-for-refugees/
https://www.infomigrants.net/ar/post/3796/
http://www.unhcr.org/
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In the third phase of the project, a solar farm will provide energy to 27,000 refugees in 

Jordan’s Azraq refugee camp. 

It doesn’t stop there. Battery storage is making its way into the humanitarian sector and 

further enabling education for refugees. A mobile school for children in Calais, France, 

home to around 7,000 refugees, predominantly from Eritrea, Afghanistan, Sudan, and 

Iraq, will soon be powered by a solar panel and storage system.  

In partnership with UK Company Circuitries, the School Bus Project will use hybrid ion-

saltwater batteries to store solar energy cleanly and cost effectively. Energy technology is 

improving human rights for refugees, and its effect is getting stronger as the technology 

and humanitarian sectors discover more and more ways to work together. 

4. Big data helps the world see the bigger picture: 

The Refugee Project has just collated 40 years’ worth of refugee data into a single hub. 

Working with the UNHCR, the Project sought to create a visual interface for this database. 

The accompanying data visualization is an incredible, mind-blowing way to comprehend 

the enormity and complexity of the world’s flow of millions of refugees since the 1960s. 

This is already improving the global knowledge of refugees. However, it needs further 

development. Looking towards the future, this is not just worthwhile for citizens’ 

understanding and education, but also for cross-border collaboration on the refugee crisis. 

People have the technology to predict mass migrations and save lives before they are 

risked, by drawing on data to identify patterns, trends, and connections. With the degree 

of data available, a proactive approach, when combined with cross-institutional 

collaboration and good data analysis, offers a powerful way to make a change. The UN 

has recognized this. Better use of big data has the scope for addressing the cause, not just 

the effect. A thorough analysis of refugees’ motivational factors could mean a breakdown 

of the country, region, demographics, culture, conflict, and religion, moving beyond tired 

models of conflict and economics, and towards an approach that can facilitate better 

international cooperation and problem-solving. Therefore, harnessing our access to 

incredible amounts of data is also the means towards better future projections and long-

term planning that can mitigate suffering. Real-time decision making is the future. There 

is a long way to go before the refugee crisis becomes manageable and humans are able to 

safely seek and receive asylum. As with any sectors, technology is just a small part of the 

solution. The refugee crisis and its underlying political structures are wicked problems 

http://cleantechnica.com/2015/12/15/syrian-refugee-camps-jordan-receive-solar-power/
http://www.independent.co.uk/news/world/europe/refugee-crisis-what-asylum-seekers-in-the-calais-jungle-hope-for-in-2016-a6797831.html
http://www.pv-tech.org/news/mobile-school-for-calais-refugees-will-be-powered-by-pv-and-energy-storage
http://www.therefugeeproject.org/#/1998
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that need collaboration between ranges of sectors. Technology is certainly helping this 

along, connecting people around the globe and giving us reason to believe in new 

possibilities(1) . 

The author believes that it  provides us with ways to do something about the problem. 

Globally, it shows that there are hundreds of thousands of people who are also determined 

to use their skills for the benefit of humanity. 

From this point of view, the another arises a question based on the research, in the 

light of the previous proposed technological solutions; "can space technology 

contribute to solving this crisis?". 

 

Section III 

The role of space technology in solving the refugee crisis 

The introduction of space technology has led to a major shift in our 

understanding of the post-World War II international order and geography. Not only did 

Sputnik open a new space outside the borders of the state (like the high seas and 

Antarctica), but it opened up space beyond the borders of the state. This achievement was 

immediately recognized and can be seen in the famous statement that the Soviet Union 

had done a "good turn" to the United States through the Sputnik orbit and to establish a 

free orbit on the territory of another country. Such overtaking of the boundary is clearly 

manifested in remote sensing applications, specifically the use of remote sensing in the 

identification of weapons and disarmament. The use of national technical means in arms-

control agreements has been recognized. For the first time, countries can have peer-to-

peer relations to better understand one another. This application has aroused some 

controversy because developing countries that lack space technology are skeptical about 

the use of the space power of this technology. While the Soviet Union and the United 

States agreed to agree on the terms of use in the arms control agreements, developing 

countries believe that these superpowers can use them to advance their own imperial 

projects(2). 

                                                             
(1) Haskew et al., A standardized health information system for refugees: rationale, 

challenges and the way forward (WHO Journal: February 18, 2009).   

(2) Tarek ElBaradei, Outer Space Law and International Development (Kuwait 
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This led to the development of the concept of "non-discriminatory access", first 

in American domestic law and then in international law, giving sensor states access to raw 

data collected on their respective territories. Non-discriminatory access is interesting 

because it can be read as one of the fruits of the first article of the Outer Space Treaty, 

which requires that states use space in a way that promotes the common interests of all 

states and contributes to the use of space technology for their common human interests (1).   

The distribution of collected data on the territory in terms of the collection has 

made a fundamental pillar of the law of remote sensing. Remote sensing is where the 

international community constantly seeks to achieve its "human benefit", as required by 

thte International Space Law, first through global security gains in disarmament and then 

in common access to data resources (2). 

The type of technology, proposed here as part of the discussion about space 

technology, is the satellite images which can be defined as images of the Earth or other 

planets collected by imaging satellites operated by governments and businesses around 

the world. Satellite imaging companies sell images by licensing them to governments and 

businesses, such as Apple Maps and Google Maps(3). 

The satellite images are made from pixels. The first crude image taken by the 

satellite Explorer 6 shows a sunlit area of the Central Pacific Ocean and its 

cloud cover. It was taken when the satellite was about 17,000 mi. (27,000 km) 

above the surface of the earth on August 14, 1959. At the time, the satellite was 

crossing Mexico. The first images from space were taken on sub-orbital flights. 

The U.S-launched V-2 flight on October 24, 1946 took one image every 1.5 

seconds. With an apogee of 65 miles (105 km), these photos were five times 

higher than the previous record, the 13.7 miles (22 km) by the Explorer II 

                                                             
Foundation: Issue 31, March 2003) 1,6. 

(1)  Journal of Space Law, volume 4,  1976,  p.99. 

-  Ben Hamouda Laila, Peaceful Uses of Outer Space (Institute for Studies: Publishing and Distribution, 

Beirut, Lebanon, 2008). 

(2)  PJ Blount, Seeing people: using satellites for the benefit of all (Australia: paper 

presented at the International Colloquium on the Law of Outer Space, October 

2017). 

(3)   www.wikipedia.org. 

https://en.wikipedia.org/wiki/Image
https://en.wikipedia.org/wiki/Earth
https://en.wikipedia.org/wiki/Imaging_satellite
https://en.wikipedia.org/wiki/Apple_Maps
https://en.wikipedia.org/wiki/Google_Maps
https://en.wikipedia.org/wiki/Explorer_6
http://www.wikipedia.org/
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balloon mission in 1935. The first satellite (orbital) photographs of the Earth 

were taken on August 14, 1959 by the U.S. Explorer 6. The first satellite 

photographs of the Moon were taken on October 6, 1959 by the Soviet satellite 

Luna 3, on a mission to photograph the far side of the Moon. The Blue Marble 

photograph was taken from space in 1972 and has become very popular in the 

media and among the public. In 1972, the United States started the Landsat 

program, the largest program for acquisition of imagery of the Earth from 

space. Landsat Data Continuity Mission, the most recent Landsat satellite, was 

launched on 11 February 2013. In 1977, the first real time satellite imagery was 

acquired by the United States’ KH-11 satellite system and the first television 

image of the Earth from space was transmitted by the TIROS-1 weather satellite 

in 1960(1( .   

All satellite images produced by NASA are published by NASA Earth Observatory and 

are freely available to the public. Several other countries have satellite imaging programs. 

For example, a collaborative European effort launched the ERS and Envisat satellites 

carrying various sensors. In addition, some private companies provide commercial 

satellite imagery. In the early 21st century, satellite imagery became widely available when 

affordable, easy to use software with access to satellite imagery databases was offered by 

several companies and organizations (2).  

Satellite imagery can be used to produce composite images of the entire hemisphere or to 

map a small area of the Earth, such as the image of Haskell County, Kansas, the United 

States. It can be said to have many applications in meteorology, oceanography, fishing, 

agriculture, biodiversity conservation, forestry, landscapes, geology, mapping, 

regionalization, planning, education, as well as intelligence and war. Images can be in 

color and other spectra. There are also altitude maps, usually made of radar images. 

Satellite imagery analysis is performed using specialized remote sensing applications. 

Furthermore, there are four types of accuracy when discussing satellite images in remote 

sensing: spatial, spectral, temporal, and radiological(3).  

                                                             
(1) Thomas M. Lillesand et al., Remote sensing and image interpretation (Wiley Journal: 

Seventh Edition) 59, 60, 61. 

(2) Journal of Space Law, volume 21, number 2, 1999, p. 170 to 173. 

(3) M. Lillesand, Remote Sensing, 61.   
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Campbell (2002) defines them, as follows(1(: 

 Spatial resolution is defined as the pixel size of an image representing the size of 

the surface area (i.e. m2) being measured on the ground and determined by the 

sensors' Instantaneous Field of View (IFOV). 

 Spectral resolution is defined by the wavelength interval size (a discrete segment of 

the electromagnetic spectrum) and the number of intervals that the sensor is 

measuring. 

 Temporal resolution is defined by the amount of time (e.g. days) that passes 

between imagery collection periods for a given surface location. 

 Radiometric resolution is defined as the ability of an imaging system to record many 

levels of brightness (contrast for example) and to the effective bit-depth of the 

sensor (number of grayscale levels). It is typically expressed as 8-bit (0-255), 11-

bit (0-2047), 12-bit (0-4095), or 16-bit (0-65,535). 

Geometric resolution refers to the satellite sensor's ability to effectively image a portion 

of the Earth's surface in a single pixel and is typically expressed in terms of the Ground 

Sampling Distance (GSD). GSD is a term containing the overall optical and systemic noise 

sources and is useful for comparing how well one sensor can "see" an object on the ground 

within a single pixel.  

For example, the GSD of Landsat is ~30m, which means the smallest unit that maps onto 

a single pixel within an image is ~30m x 30m. The latest commercial satellite (Geo Eye 

1) has a GSD of 0.41 m compared to a 0.3 m resolution obtained by some early military 

film-based reconnaissance satellites, such as Corona. 

The resolution of satellite images varies depending on the instrument used and the altitude 

of the satellite's orbit. For example, the Landsat archive offers repeated imagery at 30-

meter resolution for the planet, but most of it has not been processed from the raw data.  

Landsat 7 has an average return period of 16 days. For many smaller areas, images with a 

resolution as high as 41 cm can be available. 

                                                             
(1)  Wisam Mohammed, Introduction to Remote Sensing and its Applications (Imam 

Abdulrahman bin Faisal University: October 2013) 74. 
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Satellite imagery is sometimes supplemented with aerial photography, which has a higher 

resolution, but it is more expensive per square meter. Satellite imagery can be combined 

with vector or raster data in a GIS provided that the imagery has been spatially rectified 

so that it properly aligns with other data sets (1). 

Some examples can be given in this framework, such as: 

GeoEye 

GeoEye-1 satellite was launched on September 6, 2008. It has a high resolution imaging 

system and is able to collect images with a ground resolution of 0.41 meters (16 inches) 

in the panchromatic or black and white mode. It collects multispectral or color imagery at 

a 1.65-meter resolution or about 64 inches. 

Spot Image 

The 3 SPOT satellites in orbit (Spot 2, 4 and 5) provide images with a large choice of 

resolutions – from 2.5 m to 1 km. Spot Image also distributes multi-resolution data from 

other optical satellites, especially Formosat-2 (Taiwan) and Kompsat-2 (South Korea) and 

from radar satellites (TerraSar-X, ERS, Envisat, Radar sat). It will be the exclusive 

distributor of data from the forthcoming very-high resolution Pleiades satellites with a 

resolution of 0.50 meter or about 20 inches. The first launch was planned for the end of 

2011. The company also offers infrastructures for receiving and processing, as well as, 

added value options.       

Image Sat International 

Earth Resource Observation Satellites, better known as “EROS” satellites, are lightweight, 

low earth orbiting, high-resolution satellites designed for fast maneuvering between 

imaging targets. In the commercial high-resolution satellite market, EROS are the smallest 

satellites with very high resolution. They are very agile and enable magnificent 

performances.  

The satellites are deployed in a circular sun-synchronous near polar orbit at an altitude of 

510 km (+/-40 km). EROS satellites' imagery applications are primarily for intelligence, 

homeland security, and national development purposes. They are also employed in a wide 

range of civilian applications, including mapping, border control, infrastructure planning, 

                                                             

(1(  www.Wikipedia.org . 
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agricultural monitoring, environmental monitoring, disaster response, and training and 

simulations. 

EROS A – a high-resolution satellite with 1.9-1.2m resolution panchromatic was launched 

on December 5, 2000. 

EROS B - the second generation of the very-high resolution satellites with 70 cm 

resolution panchromatic was launched on April 25, 2006. 

It should be noted that because the total area of the land on the Earth is so large and the 

resolution is relatively high, satellite databases are huge and image processing (creating 

useful images from the raw data) is time-consuming. Depending on the sensor used, 

weather conditions can affect image quality. For example, it is difficult to obtain images 

for areas of frequent cloud cover, such as mountain-tops. Thus, publicly available satellite 

image datasets are typically processed for visual or scientific commercial use by third 

parties. 

It is possible to say that space technology, especially satellite imagery, can be used to 

identify safer places for refugees by identifying where natural resources are available for 

living and far from the field of medical disasters, with the possibility of reporting them to 

achieve stability for refugees. It is an ideal solution to overcome previous legal problems. 
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Conclusions and Recommendations  

The study concludes that the refugee crisis is still present strongly despite the 

international efforts under the auspices of the UN. It necessitates finding new 

solutions for resolving this crisis. The study recommends that: 

1. Space technology، especially satellite image technology، can help solve the refugee 

problem. 

2. This technology can be used to identify the places where natural resources are 

available for living by remote sensing. 

3. International efforts should be made for the research and development of satellite 

imagery and remote sensing technology. Therefore، that they can be employed to 

solve legal problems other than the refugees and human rights in general because 

the International Space Law is intrinsically linked to the human rights project in the 

International Law. 
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