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1. Introduction
The issue of space technologies and marine data collection were not part of the initial agendas in any of the three Committees of the Third Conference on the Law of the Sea (UNCLOS III, 1973-1982)[footnoteRef:1]. [1:  See Danilenko, G. (1988). Space technology and marine scientific research. Marine Policy, 12(3), 249–251 and Piradov, A. S. (2000). International Space Law. Honolulu: University of the Pacific, pp.195-226.] 

Two proposals by Colombia (22/8/1974) and Iraq (21/4/1975)[footnoteRef:2] in the Third Committee of the Conference, representing a Group of 77 consensus, introduced the notion of marine related space activities control as part of the negotiations on the subject of Marine Scientific Research (MSR)[footnoteRef:3]. The submitted proposals referred to the potential control of space activities conducted in maritime zones under coastal state jurisdiction. In effect, the target of the aforementioned proposals was the application on marine related space activities, most notably remote sensing from space, of the Coastal State Consent Regime as for any other research activities. [2:  See respectivelly UNCLOS III, 2nd Session. Third Committee. Colombia: draft articles on marine scientific research. 22 August 1974 (A/Conf.62/C3/L13), Official Records, Vol. III and UNCLOS III, 3rd Session. Third Committee. Iraq: draft articles on marine scientific research. 21 April 1975 (A/Conf.62/C3/L13/Rev 2), Official Records, Vol. IV. See also Danilenko, G., ibid.]  [3:  Danilenko, G., ibid., ] 

However these proposals met the strong opposition of states already active in space exploration (at the time: USA, USSR and the western European countries via the European Space Agency)[footnoteRef:4] and it was agreed that the issues of space research activities should be further examined by the (already active at the period) United Nations Committee on the Peaceful Uses of Outer Space (COPUOS). The issue never returned to the negotiating tables of UNCLOS III[footnoteRef:5]. Result of the above was not only the total lack of regulation, but even of reference to space related activities in LOSC. The inter-relation of space and ocean activities at the time was not considered of major importance and was regarded as out of context in terms of Law of the Sea regulation. Any legal developments from that point on were the work result of the COPUOS.  [4:  See UNCLOS III, 2nd Session. Third Committee. Texts on item 13 (Marine scientific research) and item 14 (Development and transfer of technology). 23 August 1974 (A/Conf.62/C3/L17), Official Records, Vol. III, where, as an alternative to the Colombian proposal, specific reference is made to MSR conducted by satellites as being excluded from the Consent Regime.]  [5:  Danilenko, G., ibid. and Chircop, A. (2007). Advances in Ocean Knowledge and Skill: Implications for the MSR Regime. In M. H. Nordquist, R. Long, T. Heidar, & J. N. Moore (Eds.), Law, Science & Ocean Management), Leiden; Boston, p.602.] 

The situation today is vastly different. The technological advancements since the 1970’s, the growing demand for data on the marine environment and the broadened field of application for them has converted the issue of space marine data collection (usually via remote sensing techniques) of paramount importance[footnoteRef:6]. In addition, the number of potential data gathering actors has significantly increased in the post-Cold War era. It’s not only new state actors that emerge[footnoteRef:7] but also private companies and International Organizations[footnoteRef:8]. Thus, remote sensing has ceased to be a subject of state monopoly, increasing the importance of national legislation on the issue. [6:  See in general Ryder, P. (2003). Marine Scientific Research and Operational Oceanography in the Context of the UN Convention on the Law of the Sea - IOC-WMO-UNEP/I-GOOS-VI/10 and von Kries, W. (2000). Towards a New Remote Sensing Order? Space Policy, 16(3), pp. 163–164.]  [7:  Today ocean observing satellite States include USA, Russian Federation, Japan, India, Brazil, Argentina, Canada, China, Korea, Ukraine, France, Germany, the UK, while the European Space Agency (ESA) is also responsible for a number of ocean observing satellites.]  [8:  von Kries, W., op.cit., pp. 165-166.] 

All the above combined create an interesting amalgam of elements as to the space activities related to the oceans, their contemporary legal regime and the ambiguities that can be identified, which this paper will try to analyze.

2. Space Technology and Ocean Related Uses
Space research activities related to the marine environment mentioned in the first part, can generally be classified under the general term of ocean “remote sensing”[footnoteRef:9]. These remote sensing activities for the scope of our study can be identified, depending on their uses, as belonging to either of two broad categories. The first category includes uses related to Marine Environment Protection and Resource Management while the second includes uses relating to Navigation and Security Issues.  [9:  Remote Sensing is broadly defined as “the process of measuring or sensing the physical parameters of a system without making direct contact with that system”, see Nichols, C. R., & Williams, R. G. (2009). Encyclopedia of Marine Science. New York: Facts on File. Remote Sensing in its initial stages used to refer to air (and space) photographic imaging, but, due to technological advancements and the transition to the satellite era, its contemporary meaning usually refers to acoustic or electromagnetic systems and techniques, passive and active.] 

2.1 Marine Environment Protection and Resource Management
Remote sensing techniques were initially developed for military purposes. It was during the 1970’s when the States started observing the environmental degradation of the oceans with mounting interest, that the potential importance of space technologies and remote sensing for environmental monitoring started to surface. The first satellite with remote sensing monitoring capability was LandSat 1 (launched by USA in July 1972) while the first special purpose ocean remote sensing satellite was the SeaSat (launched by USA in June 1978[footnoteRef:10]). [10:  The SeaSat remained operational only for 4 months before a system failure in the vehicle's electric power system, ended the mission. It set however the way for the use of specially built satellites in oceanographic research.] 

Contemporary ocean remote sensing satellites capabilities, can provide measurements on Sea Surface Temperature distribution, Sea Surface Salinity, Sea Surface Chlorophyll-a concentration, Photosynthetically Active Radiation, Altimetry, Wind Speed & Direction, Polar Ice data and others[footnoteRef:11]. This makes ocean remote sensing an invaluable tool both for marine scientists and policy makers[footnoteRef:12]. [11:  On the technical capacity and limitations of the aforementioned techniques, see Wille, P. C. (2005). Sound Images of the Ocean in Research and Monitoring. Berlin Heidelberg New York: Springer, Kirkland, K. (2010). Marine sciences : notable research and discoveries. New York: Facts on File, Robinson, I. S. (2010). Discovering the Ocean from Space : the Unique Applications of Satellite Oceanography. Berlin - Heidelberg: Springer.]  [12:  This has been officially recognized by the United Nations in the Johannesburg Plan of Implementation (2002), were the need for the promotion of remote sensing and related capacity building for environmental purposes is specifically mentioned in pars. 28, 37c, 38g, 132 and 133. See also Chircop, A., op.cit., p. 603.] 

Based on the above, if an effort is made to identify the major uses of ocean remote sensing techniques, it should include the following:
· Environmental Monitoring
Monitoring applications are mostly connected with Multilateral Environmental Agreements (MEAs) either marine specific such as the Helsinki Convention (Convention on the Protection of the Marine Environment of the Baltic Sea Area - 1992) and the UNCLOS Fish Stocks Agreement (1995) or more generic, such as United Nations Framework Convention on Climate Change (1992) and the attached Kyoto Protocol (1997), where the role of satellites is crucial, as they can provide scientists with data over large marine areas, something not always possible by ground or ocean based measurements[footnoteRef:13]. Given also the fact that many MEAs don’t specifically provide for monitoring procedures or are based on state reporting, remote sensing can be a valuable source of information on the compliance of States. It also has to be noted that most modern MEAs and Regional EAs do include remote sensing as a means of verification of compliance[footnoteRef:14].  [13:  See Ryder, P., op.cit., pp. 14-15, Yoon, Y.-K. (2011). States’ Obligations relating to Marine Monitoring and Observation. WMU Journal of Maritime Affairs, 10(1), pp. 26-27 & p. 32, Abeyratne, R. (2011). Space Security Law. Berlin, Heidelberg: Springer Berlin Heidelberg, pp. 16-17, Hettling, J. K. (2003). The Use of Remote Sensing Satellites for Verification in International Law. Space Policy, 19(1), p. 35 and Piradov, A. S. (2000), op.cit., pp. 221-226.]  [14:  See de Sherbinin, A., Balk, D., Yager, K., Jaiteh, M., Pozzi, F., Giri, C., & Wannebo, A. (2006). A CIESIN Thematic Guide to Social Science Applications of Remote Sensing. Palisades: Center for International Earth Science Information Network of Columbia University (available on-line at http://sedac.ciesin.columbia.edu/tg/guide_main.jsp), Kline, K., & Raustiala, K. (2000). International Environmental Agreements and Remote Sensing Technologies. Palisades, NY. (available on-line at http://sedac.ciesin.columbia.edu/rs-treaties/rs-treaties_bckgnd.pdf), Chircop, A., op.cit., p. 595.] 

· Natural and Environmental Disasters
Another activity of major importance is the monitoring of marine environment for natural disaster prevention purposes[footnoteRef:15], usually done via meteorological and oceanographic satellites[footnoteRef:16]. The role of satellite imaging can also be important during the post-disaster period, as it allows for quick disaster assessments, especially in cases of affected coastal zones and monitoring of accidental pollution in deep waters. [15:  This has been also identified by Principles X & XI of the UN General Assembly Resolution 41/65 “Principles Relating to Remote Sensing of the Earth from Outer Space” of 1986. See UN General Assembly, 95th Plenary Meeting "Resolution 41/65 (1986) Principles Relating to Remote Sensing of the Earth from Outer Space " (A/RES/41/65). 3 December 1986.]  [16:  Abeyratne, R., op.cit., p. 17, Ryder, P., op.cit., pp. 10-12.] 

· Environmental Assessment Data Gathering
The need for use of satellites for marine environmental assessments has been recognized especially in recent years[footnoteRef:17], hence most large scale assessments are using data provided by satellites. Since the significance of assessments for the formulation of environmental and sustainable development policy priorities cannot be underestimated[footnoteRef:18], the importance of satellite data will tend to increase. [17:  See among others the Marine and coastal environment — SOER 2010 thematic assessment (available at http://www.eea.europa.eu/soer/europe/marine-and-coastal-environment) and the Census of Marine Life Assessment (available at http://www.coml.org/). See also Ryder, P., op.cit., pp. 10, 17 & 35-37.]  [18:  In a global scale, the need for a “Regular Process for Global Reporting and Assessment of the State of the Oceans” has been recognized by the UN General Assembly, among others with the Resolutions 60/30 of 2006 and 64/71 of 2010. Part of this procedure was the AoA Procedure (Assessment of Assessments) and its evaluation. See UN General Assembly, 60th Session "Resolution 60/30 (2006) Oceans and the law of the sea" (A/RES/60/30). 8 March 2006 and UN General Assembly, 64th Session "Resolution 64/71 (2010) Oceans and the law of the sea" (A/RES/64/71). 12 March 2010.] 

· Marine Environment Observations & Research and Natural Resources Management
The use of satellites in promoting mankind’s knowledge for the marine environment has intensified since the days of SeaSat. Today networks of both geostatic and polar orbiting satellites[footnoteRef:19], in coordination with operational oceanographic devices and sensors, provide a multitude of data for many international scientific programs such as GOOS[footnoteRef:20] and the WCRP[footnoteRef:21]. This type of marine research while being scientific in nature cannot of course exclude the capability of using marine environment data for the exploration of natural resources potentials, whether these are on the high seas or within national maritime zones[footnoteRef:22]. Technological capabilities of modern remote sensing satellites do not allow their use specifically for resources exploration in marine areas (living or non living), but certain techniques of mapping can provide initial indication towards that direction[footnoteRef:23]. [19:  Α major difference lies with the kind of missions that each type is most suitable for. Geostatic Orbit Satellites are most useful for active remote sensing and large scale continuous observations of the marine area over which they are placed into orbit, as well as other uses that require similar placing, such as communications and meteorology. On the other hand Polar Orbit Satellites due to their lower altitude of orbit can provide more detailed data and imaging and usually conduct passive remote sensing.]  [20:  Global Ocean Observation System, operating under the auspices of Intergovernmental Oceanographic Commission (IOC) of UNESCO.]  [21:  World Climate Research Program, operating under the auspices of World Meteorological Organization (WMO), International Council for Science (ICSU) and IOC.]  [22:  For a discussion on the subject and some differentiation on the potential of foreign remote sensing see, Piradov, A. S., op.cit., pp. 214-221, Myers, D. S. (1985). Remote sensing of natural resources: Legal and Political Considerations for the Third World. Space Policy, 1(3), pp. 298–310, Wegelein, F. H. T. (2005). Marine Scientific Research : the Operation and Status of Research Vessels and Other Platforms in International Law. Leiden - Boston: Martinus Nijhoff Publishers, p. 262, Chircop, A., op.cit., p. 603. It is worth mentioning that the original name of the first of the LandSat series satellites was “Earth Resources Technology Satellite” (McGraw-Hill Dictionary of Environmental Science). In general, it was mostly during the early years of environmental remote sensing that developing States felt that their control of natural resources would be compromised by the dissemination of such data. ]  [23:  See Summerhayes, C. P., & Rayner, R. (2002). A Definition on Operational Oceanography. Oceans 2020 : Science, Trends, and the Challenge of Sustainability . Washington: Island Press, pp. 224-226, and in general Kirkland, K. (2010). Marine sciences : notable research and discoveries. New York: Facts on File and Robinson, I. S. (2010). Discovering the ocean from space : the unique applications of satellite oceanography. Berlin - Heidelberg: Springer.] 

2.2	Navigation and Security Issues
Apart from environmental management issues, space technologies do own a dominant position concerning security aspects in the marine domain. As one can easily understand, throughout the UNCLOS III negotiations, during the Cold War era, national and international security topics were of the highest importance for the negotiating States. Of course, space conquest had, at that time, been a rather new endeavor and all the achievements were of minor capacity comparing to today’s technology. However, the so called “Space Race” has had two solid foundations; the 1st one was the “psychological – prestige” parameter and the 2nd, and more realistic, had to do with laying the basis for an actual conquest of outer space in the near future[footnoteRef:24]. Accordingly, we should not undermine the importance of the role that military agencies played in the early space operations[footnoteRef:25].  [24:  This had to do with the establishment of orbiting stations, military installations and eventually, space colonization. Even though all those perspectives seemed quite futuristic for the time being, the expeditious technologic advancement and the devotion of space faring nations, made them sound quite realistic for the upcoming future.]  [25:  See Lyall, F., & Larsen, P. B. (2009). Space Law: A Treatise. Aldershot; Burlington: Ashgate.pp. 506-510. It goes without saying that other types of agencies wouldn’t have made it, at least so early or so successfully.  ] 

It is, however, remarkable that many military activities were banned[footnoteRef:26] or strictly regulated[footnoteRef:27] through international texts; activities that would have provided for even greater dominance in or through outer space for the pioneering space countries. Through negotiations within the UN, it was decided that the outer space should be kept only for peaceful purposes[footnoteRef:28], an event heavily influenced by the relevant regime adopted for the Antarctic, a few years before[footnoteRef:29]. This fact left countries with three options: a. Use of military agencies/ equipment, only for peaceful purposes, b. Dual Use applications and c. Undercover military operations, contrary to international legislation. [26:  E.g. Art IV of the Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, including the Moon and Other Celestial Bodies (hereafter Outer Space Treaty/ OST). ]  [27:  E.g. OST art. IV and art. 3.3 of the Agreement Governing the Activities of States on the Moon and
Other Celestial Bodies (hereafter Moon Agreement).  See also Lyall, F., & Larsen, P. B., op.cit., p. 514.]  [28:  However, this never meant full demilitarization of outer space.]  [29:  Lyall, F., & Larsen, P. B., op.cit., pp. 507-508.] 

The field of cooperation between space and maritime security activities is vast and diverse. The ability to co-operate on a 24/ 7 basis, in remote areas and without being influenced by weather conditions or other manmade impediments[footnoteRef:30], has upgraded space-maritime synergies to a critical position. Today, space applications are being used for the following security purposes: reconnaissance/ intelligence gathering[footnoteRef:31], meteorology, communication, targeting, navigation, space weapons, arms control[footnoteRef:32], etc. which can take the following forms: [30:  E.g. armed conflicts.]  [31:  E.g. Satellite data seem to have been used for real-time or near real-time operations since the 1st Gulf War. See Jasani, B. (1999). Remote Sensing From Space: National and International Security. Disarmament Forum, 1(1), p. 31.]  [32:  This study focuses on the first and the last issue.] 

a. Security applications for peaceful purposes are widely used and accepted in nowadays. However a two-tiered approach is followed. Routine Activities (like meteorology and navigational aid) are carried out without opposition. On the other hand, activities of potentially military character (e.g. reconnaissance, intelligence gathering, targeting) can give rise to various reactions. This antithesis mainly stems from two parameters; first, the relation between “peaceful”, “military” and “aggressive” purpose and secondly, the level of sovereignty “violation” of the sensed state. There seems to be a consensus on the fact that “military” activities can be “peaceful”, provided that they are not “aggressive”[footnoteRef:33]. Yet, since the 1960s  States started becoming really concerned with the possibility of sensitive information being revealed to enemies[footnoteRef:34]. Since there is no international text banning spying, the issue of violating a state’s independence and integrity has fed timely discussions in international fora. [33:  Lyall, F., & Larsen, P. B., op.cit., pp. 523-525.]  [34:  In the early times, intelligence technologies gave the opportunity to identify steady structures, e.g. coastline configuration, fortifications, ports, etc. Today there is also the ability to harvest real-time or near real-time data, namely the position of military vessels and formations, the deployment of forces, etc., thus giving the opportunity to gain useful information in areas away from the coast or outside national jurisdiction. This technological advancement seems to have triggered novel legal interactions with the newest of the maritime zones, the Exclusive Economic Zone (instead of many, see Hayashi, M. (2005). Military and Intelligence Gathering Activities in the EEZ: Definition of Key Terms. Marine Policy, 29(2), 123–137).] 

b. Dual applications. As well as in other domains, dual use applications seem to play an important role in maritime security. When these remain in conformity with the “peaceful purpose” principle, no reaction rises. But as one can easily guess, the situation can become much more complicated, when those types of devices operate in areas and/ or times where a conflict takes place.
c. Undercover military operations take place every day, but it is hard to get information on their content or scope. Acting undercover is not per se illegal[footnoteRef:35] or banned, but it is the nature of the activity that signifies the level of legality.  [35:  However, according to the Convention on Registration of Objects Launched into Outer Space, art IV, par. 1, all space objects should be registered and amongst other information, Basic Orbital Parameters should be published, for the sake of traffic safety and operational planning. Still, 9.5% of the space objects launched from 1957 to 2003, are not registered with the United Nations registries. Registration Statistics 1957-2004 (as at 1 April 2005) - A/AC.105/C.2/2005/CRP.10, Note by the Secretariat.] 


3. International Legal Framework for  Marine Data Collection

3.1 Sea – Space Interaction
Law of the sea is one of the oldest branches of public international law, contrary to space law[footnoteRef:36]. Even though the element of time, for space law, has been minimal, both branches heavily rely on customary law[footnoteRef:37] and thus, state practice still plays a major role in the development of each branch[footnoteRef:38]. The most often referred commonality between them are the similarities between the High Seas and Outer Space (void). Both of them are classified as “areas outside national jurisdiction”, were states and entities enjoy, up to a certain point, a variety of freedoms[footnoteRef:39] and none of them can be appropriated by any entity. Their biggest difference however, is that while the outer limits of the High Seas have been drawn, there is no such an benchmark concerning the vertical delimitation between air space and outer space[footnoteRef:40]. [36:  Probably the newest one, second only to information technology law.]  [37:  It took hundreds of years of state practice in order to have universal regulations with the Geneva Conventions of 1958, and a rather minimum amount of time for the first soft and hard law space texts (6 and 9 years after Sputnik’s I launch, respectively) that were as well met with a high degree of acceptance by the international community.]  [38:  Additionally, revert to international justice mechanisms has been a long standing choice for resolving disputes in the marine area, but not one concerning disputes in outer space, where, for various reasons, states prefer to settle their differences on a political level. See Goh, G. M. (2007). Dispute Settlement in International Space Law. Leiden - Boston: Martinus Nijhoff Publishers, p. 2-3.]  [39:  High Seas freedoms are listed in the LOSC (art. 87) and are specific but non-exhaustive. This option was mainly taken because longstanding practice had already formulated the types and limits of those activities, which of course shared a high level of interaction with similar activities in other maritime zones. Hence, all types of activities and interests had to be interwoven in a seamless manner. Contrarily, the vast and greatly unexplored and unexploited space prompted lawmakers not to restrict any kind of activities, in order to encourage and promote space activities.]  [40:  The horizontal limits of air space have been regulated by the Convention on International Civil Aviation, art. 1 and additionally LOSC, art. 2, par. 2. The issue of vertical delimitation has been a long standing discussion within COPUOS, but a compromise has never been reached. See Lyall, F., & Larsen, P. B., op.cit., p. 153-173. ] 


3.2 International regulations governing research and military activities in sea and space
Coastal state jurisdiction diminishes as we move seawards. Marine research, exploration and exploitation of resources and military activities follow of course the same pattern. Full and exclusive jurisdiction applies within the Internal Waters and Territorial Sea, thus any third state activity is subject to authorization by the coastal state. On the seabed and subsoil of the Continental Shelf, the coastal state enjoys exclusive rights only for exploration and exploitation of resources and holds the right to “regulate, authorize and conduct marine scientific research”[footnoteRef:41]. Identically, these regulations apply additionally on the water column of the Exclusive Economic Zone. [41:  Even though this right is absolute, it comes with the obligation of providing consent - license to any interested entity as long as it complies with the principles set in LOSC, art. 246. This regulation protects the interests of the global scientific community from being abused by the coastal state under the name of “exclusivity”. This is counterweighted by the researching entity’s duty to provide any available information and data upon the request of the coastal state according to International Law (LOSC, art. 249). Similar regulations are posed by domestic legislation in the case of authorized activity in the Internal Waters and Territorial Sea. See LOSC, art. 245.] 

Going further out, into the areas outside national jurisdiction: a) research, exploration and exploitation and military activities are free on the High Seas[footnoteRef:42] and b) only exploration and exploitation in the Area is being regulated by the International Seabed Authority, while MSR is free[footnoteRef:43] and military activities shall only fulfill peaceful purposes[footnoteRef:44].  [42:  … as long as they are peaceful (LOSC, art. 88) and pay “due regard for the interests of other States in their exercise of the freedom of the high seas” (LOSC, art. 87). ]  [43:  However the Authority’s role is highlighted (without being exclusive or primary), see LOSC, art. 143, pars. 1-2, and the outcomes of the activity shall be published par. 3, c.]  [44:  LOSC, art. 141.] 

As already mentioned in Part 2.b (supra), Outer Space access and use have been held open and free for all states[footnoteRef:45]. Remote sensing for ocean related uses is one typical space activity[footnoteRef:46] exercised under this freedom. However, states have to respect two obligatory preconditions, since all activities shall: a. “be carried out for the benefit and in the interests of all countries” and b. be carried out “in the interest of maintaining international peace and security and promoting international cooperation and understanding”[footnoteRef:47]. Conformity, as well, with international law goes without saying. Apart from those general principles, public international space law has tackled remote sensing only partially, mainly through the adoption of the Resolution 41/65 “Principles Relating to Remote Sensing of the Earth from Outer Space”[footnoteRef:48], by the United Nations General Assembly[footnoteRef:49].  [45:  OST, art. I.]  [46:  In that case, even though remote sensing has the oceans as an object of study, it is considered to be a space activity, since it is carried out by a space object and it takes place in outer space. “Space activities are to be defined as activities that facilitate access to outer space, regulate the operation and control of human conduct in outer space concerning launching facilities and the functioning of satellites and other space systems”, Back Impallomeni, E. (2005). The Concept and Sources of Space Law, Lecture, 14th ECSL Summer Course on Space Law and Policy, ECSL, p. 5. Space object “is the generic term used to cover spacecraft, satellites, and in fact anything that human beings launch or attempt to launch into outer space”, Cheng, B. (1997). Studies in International Space Law. Oxford: Clarendon Press, p. 463.]  [47:  OST, art. I and III respectively.]  [48:  Hereafter “Remote Sensing Resolution”.]  [49:  No direct reference is made in any UN-sponsored hard law text.] 

The Resolution applies only on activities that deal with “improving natural resources management, land use and the protection of the environment”[footnoteRef:50], thus leaving military and security affairs outside the scope of this text. According to this, remote sensing is a free activity for all countries[footnoteRef:51] and must be conducted in conformity with International and Space Law[footnoteRef:52]. The most important preconditions for sensing states are: a) respect of full and permanent sovereignty of all States and peoples over their own wealth and natural resources[footnoteRef:53], b) promotion of assistance, cooperation and engagement of interested states[footnoteRef:54], c) ensuring of access to data and analyzed information for all sensed states, taking into account the needs of developing states[footnoteRef:55]. [50:  Remote Sensing Resolution, Principle I.]  [51:  Remote Sensing Resolution, Principle II.]  [52:  Remote Sensing Resolution, Principle III.]  [53:  Remote Sensing Resolution, Principle IV.]  [54:  Remote Sensing Resolution, Principles V-VIII & XIII (the latter providing for differential treatment of developing sensed states).]  [55:  Remote Sensing Resolution, Principle XII.] 


In an imaginary, but not improbable situation, that a space object conducts remote sensing in the territorial sea of another state, the former can be accused of violating the relevant Law of the Sea regulations, and on the basis given by the OST (art VI)[footnoteRef:56] it bears International Responsibility[footnoteRef:57]. However, such kind of claim has never been raised by any state. An explanation for this can be achieved through an historical approach. Firstly, when satellites started orbiting back in the 1950’s, there were no serious reactions for either the overflight of national airspaces during launch or any objections for the overflight of satellites while in orbit[footnoteRef:58], or their activities[footnoteRef:59]. The next step was taken during the Remote Sensing Resolution negotiation, when the absence of a “prior informed consent/ authorization” procedure (by the sensed states) was counterbalanced by the accessibility clauses (esp. Principle XII).  [56:  Reinstated in Remote Sensing Resolution, Principle XIV.]  [57:  See Abeyratne, R., op.cit., p. 63: “both space law and the law related to the Sea are grounded in the principles of public international law; and principles of State responsibility are universal and cannot be applied on different bases with regard to species of international law…. The only necessary element for the imposition of State responsibility is the establishment of the fact that such persons acted with authority derived from the State concerned when the tortious act was performed”.]  [58:  Lyall, F., & Larsen, P. B., op.cit., p. 161.]  [59:  The inability to verify the purpose/ content of space activities played a significant role for this.] 

Thus, today, free remote sensing seems to be a widely accepted practice, whether carried out by states or non-governmental entities, a fact that is highly contradictory to the fact that similar activities have been highly contested while carried out in the oceans[footnoteRef:60]. [60:  Many States, with China being the most famous example, are becoming especially sensitive in the field of research activities conducted in their EEZs. This does not only include MSR but also other research activities of military nature, which major maritime States regard as part of their freedom of navigation. As to a recent relative academic debate see Bateman, S. (2011). A Response to Pedrozo: The Wider Utility of Hydrographic Surveys . Chinese Journal of International Law , 10 (1 ), 177–186 and Pedrozo, R. (2010). Preserving Navigational Rights and Freedoms: The Right to Conduct Military Activities in China’s Exclusive Economic Zone. Chinese Journal of International Law, 9(1), 9–29.] 


4. Contemporary Remote Sensing Regulation. Gaps and Conflicts
In the previous parts focus was placed on the contemporary state of the art regarding ocean remote sensing and its regulatory framework. Some of the ambiguities related to its framework have already been briefly mentioned. This part will try to highlight the most important of these and identify the conflicting elements.
· Legal Gap or still Evolving Activity?
A question of primary importance is whether remote sensing techniques are operating in a legal vacuum as to the various maritime zones. As it has been analyzed in part 3, remote sensing is a space activity. Being so it is regulated by space law and it would be wrong to claim that there is a legal gap. However, it would also be rather one sided approach to claim that ocean remote sensing does not create some gray zones concerning, especially, jurisdictional rights of coastal states. It should be regarded as a field under development, where some aspects (especially environmental and resource monitoring) have partially been regulated[footnoteRef:61], while others (mostly relating to security and military issues) remain purposefully unregulated and operating under accepted customary practice[footnoteRef:62]. It remains to be seen if increasing commercialization and the creation of data sharing centers, as well the entrance of new states as actors[footnoteRef:63] will have an effect on the up to date unregulated activities[footnoteRef:64]. [61:  By the Remote Sensing Resolution and the indirect references of OST. See von Kries, W., op. cit. pp. 165-166.]  [62:  von Kries, W. ibid. ]  [63:  The emergence of new state actors, especially developing and BRIC countries (namely China, Brazil and India), who have traditionally been very strict on the regulation of research in their maritime zones, could prove to be a major challenge to current state practice. ]  [64:  See von Kries, W. ibid. and Haanappel, P.P.C., 2003. The Law and Policy of Air Space and Outer Space : a Comparative Approach, The Hague; New York; Frederick: Kluwer Law International, pp. 160-161.] 

· Coastal State Rights and International Law. Potential Conflicts
Examining the potential grey zones created it is difficult not to notice the fundamental difference between space law and law of the sea as to the approach of research rights predominance. One of the major compromises of maritime states in UNCLOS III and the LOSC was the subjugation of their formerly freedom of research[footnoteRef:65] to coastal state Consent Regime. Such a compromise was not the case in space law, where the predominance still lies with the researching state, barring some limitations and preferential treatment of the sensed states[footnoteRef:66]. This obvious antithesis between the two regimes can be of lesser importance for “purely” scientific type of research, but it can be source of dissent when issues of resources exploration and maritime security arise. [65:  In maritime areas which with the adoption of the 200nm EEZs came into the jurisdiction of coastal states.]  [66:  During the negotiations for the Remote Sensing Resolution, developing States (especially Brazil and Argentina) submitted proposals that referred to “consent of the coastal state” as to remote sensing of natural resources belonging to third states. See Danilenko, G., op.cit. pp. 253-254.] 

· Technological Advancement and Dual Application of Remote Sensing Data
Relating to the above comment, it is also worth mentioning that future technological developments and data capture capability improvement can be source of tensions. It is true that, in general, most coastal states have been very reserved on research activities relating to security and resources issues in their maritime jurisdiction zones. While, as mentioned in part 2a (supra), remote sensing technology is not yet considered to be to applicable to resource exploration, there is no guarantee of this being permanent. In addition, the common availability of many data (in many cases in almost real time) means that the coastal states have much less control over the data relating to their maritime zones than in typical marine research activities of any type[footnoteRef:67]. Finally, one should not underestimate the fact that many data relating to the marine environment, such as currents or salinity, despite being primarily used for monitoring or assessment purposes, can have secondary uses of security nature, as for example for the purposes of submarine detection. It would depend on the specific utilization by the end users to classify data as environmental or security orientated[footnoteRef:68]. [67:  One of the most usual forms of control potentials is via participation/ representation in the conducted research and the quite common eviction practices in case of activities in violation of coastal state regulation (see for example the USNS Impeccable incident in the Chinese EEZ, 2009).]  [68:  See von Kries, W., op.cit. p. 164.] 

· State practice and Legislation
A final major source of conflict originating from the regulation of sensing activities, relates to the sources of regulation themselves. Much more than any other branch of international law, the role of national legislation is critical. Since, as mentioned in part 3 above, the common international legal framework is rather vague about a certain number of remote sensing activities, there is a lot of room for national regulations to produce rules on aspects that have been left open to customary practice[footnoteRef:69]. Due to this fact, there is certainly an issue on the conformity of such national legislation to relevant international law, since the common practice of sensing states in unregulated areas can eventually change. Even in internationally regulated fields (for example environmental monitoring, where the 1986 Remote Sensing Principles apply) it is quite common to face problems like lack of free access to remote sensing data[footnoteRef:70] or the lack of technology transfer (contrary to obligations deriving from international space law as mentioned before). [69:  See Jakhu, R. S. (Ed.). (2010). National regulation of space activities. Dordrecht: Springer.]  [70:  See Lyall, F., & Larsen, P. B., op.cit., pp. 427-428.] 


5.	Conclusions and Future Challenges
Space law is a new and thus not fully articulated branch of international law. Accordingly, the interaction between law of the sea and space law is rather fresh and as it seems, synergies and conflicts were not an issue taken into account during the formation of the relevant international agreements[footnoteRef:71]. The balance between sensing and sensed states was struck, during the Remote Sensing Resolution formation, through the abolition of a Prior Informed Consent Regime, by the sensed states[footnoteRef:72], and the granting of preferential access to data, by the sensing states. Almost thirty years later, remote sensing activities[footnoteRef:73] are being carried out freely, undisrupted and undisputedly. This practice proves that the Principle of Free Use of Outer Space is being truly respected by the international community.  [71:  And especially during UNCLOS III.]  [72:  Partially, sensed states acceptance derived from: a) their future aspirations of becoming sensing States, b) their belief of gaining access to data of their own or third States territories. Cheng, B., op.cit., p. 587.]  [73:  Towards the oceans, but not only.] 

However, along with the strict Consent Regime encapsulated in LOSC, that can be easily circumvented through remote sensing, additional caveats, for the sensed states[footnoteRef:74], seem to have emerged; namely restricted accessibility and high cost of data (leading to discrimination towards poor states) and sparse technology and know-how transfer to developing states. Those events, if appended to new and ambiguous marine research techniques (e.g. operational oceanography), seem to be creating a complex practical and legal reality. The situation could become even fuzzier if we take into account the technological advancements that would, in the future, provide for high resolution data concerning resources exploration and strategic intelligence gathering, by state and non-state actors.  [74:  Especially developing countries.] 

Domestic remote sensing legislation is and will keep playing a significant role. Bearing as well in mind that sovereign states are the only ones to be held internationally responsible or liable for any damages to third parties, their policies and legislations are the most critical factors influencing the future of remote sensing. 
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