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Introduction Introduction Introduction Introduction top 

In the recent debate on global warming and climatic changes, the oceans have played 

only a marginal role, with the 1982 UN Convention on the Law of the Sea (UNCLOS) 

playing none at all. The center of interest has been the atmosphere. Continental thinking 

formed the background of the 1992 Earth Summit. Although the crucial role of the 

oceans in controlling climate variability is now widely acknowledged[1], the general 

acceptance of a theory that climate is the blueprint of the oceans seems to require 

further time. UNCLOS can accelerate the process for understanding the oceans. 

While there is agreement that a Global Climate Observing System (GCOS) must include 

monitoring of the oceans[2], little has yet been said about using UNCLOS as a means of 

planning, implementing, and operating an effective system. Instead, Agenda 21, a 

principal document of the 1992 Earth Summit[3], asks States to consider their support of 

the Intergovernmental Oceanographic Commission (IOC) in a Global Ocean Observing 

System (GOOS)[4]. But the oceans are simply too big to monitor reliably absent legal 

obligations or without UNCLOS. Any consideration of the measures to be taken in the 



marine field depends on formulating the questions with utmost precision. Agenda 21 is 

unlikely to be much help on the ocean issue[5]. 

As UNCLOS obliges all states to protect and preserve the marine environment[6], 

marine technology must be developed and used to meet this requirement. In this 

respect, binding law and appropriate marine technology form the principles for greater 

understanding of climate. The future of the global natural commons depends primarily 

on the "behavior" of the oceans. Climate, marine scientific research, marine technology, 

and UNCLOS form an integral unit and provide an understandable strategic concept for 

sustainable commitment by all governments and minimize the threat of climatic changes. 

Ocean, Climate, Earth Summit 1992: Approaches, Background, Goals 

What is Climate?What is Climate?What is Climate?What is Climate?[7][7][7][7]    top 

A simple definition of climate is average weather[8]. Surprisingly, the Convention on 

Climate Change[9] has no definition of the term climate at all, but defines "climate 

change" and "climate system”. These terms contribute little to understanding the 

meaning of climate. The definition of "climate change"[10] is flawed in two ways. First, it 

states that "'climate change' means a change of climate" and, second, it compares two 

things that have nothing in common: atmospheric pollution by humans and statistical 

weather records[11]. The definition of "climate system"[12] is also nonsensical as its 

meaning boils down to "interactions of the natural system"[13]. 

Climate is a matter of water (in the air, ice, soil, and ocean) and its thermal efficiency 

and heat contribution. The factors related to quantity, aggregate, and temperature of 

water is the most influential ones. In every respect the sea governs the global natural 

commons. Thus, climate is the blueprint of the oceans[14] or as the speaker before me, 

Dr. Hans-Jurgen Krock, put it: The ocean is the principal actor in the global climate and 

weather drama[15]. A simple definition could therefore be: climate is the continuation of 

the oceans by other means[16]. The oceans run the global climate system, while the 

continents do little more than slow down "climatic dynamics”. Land areas, in particular if 

dry, are anticlimate. A simple demonstration is the well known sea wind emerging only a 

few hours after sunset. Correspondingly, the oceans could have kept the climate and 

temperature stable after Krakatoa erupted in 1883 and reduced average global sun 

radiation by 10 percent over 3 years[17]. The basic factors for the development of the 



global climate are sketched in the sea on a time scale ranging from a few seconds to 

many hundreds of years. Thus, the oceans are like a magnifying glass for long-term 

tendencies. 

Discussing the problem Discussing the problem Discussing the problem Discussing the problem top 

Until now the climate change issue has been presented with little regard to the sea. Just 

four years ago it was difficult even to attract attention to the role of the oceans in climate 

change. John S. Gray, for example, observed that there is a risk that the large and 

powerful World Meteorological Organization (WMO) simply will ignore the oceans or not 

give them the scientific priority that they need in the future[18]. The documents approved 

and signed at the Earth Summit fully reflect the atmospheric approach. The Climate 

Change Convention only indirectly acknowledges the oceans as a "reservoir" or "sink" or 

"source" for greenhouse gases[19]. In recognizing that "the marine environment is 

vulnerable and sensitive to climate and atmospheric changes[20]”, Agenda proves its 

limited scope by reducing the oceans to an attenuating potential of climate change[21]. 

Thus, both Agenda 21 and the Convention on Climate Change fail to acknowledge the 

overriding and principal importance of the sea. In this respect, there seems to be a 

considerable gap between the "facts" and the "real" picture. At the Second World 

Climate Conference, governments expressed their belief that a well-informed public is 

essential for addressing and coping with climate change[22]. Meanwhile the general 

public seems to be more confused then ever. 

It might even be necessary to ask the question on the possible results of climatic 

changes more fundamentally, whether the earth is faced, as alleged, with a threat of 

becoming "warmer" or the opposite alternative of growing "colder". As the oceans have 

an average temperature of just +5°C[23], even "minor" alterations in the flow and 

behavior of the oceanic water masses can trigger a new ice age. A dramatic decrease in 

average global temperatures can occur within a few years. A political strategy as 

expressed in Agenda 21 for "preparing the world for the challenges of the next 

century[24]" might prove shortsighted if reduced to curbing the emission of carbon 

dioxide (greenhouse gases). The threat of "global cooling" is at least as good a bet as 

"global warming”, but with much harsher consequences. Only the oceans may provide 

the clue as to what direction climate is heading. 



Ocean Dimension Ocean Dimension Ocean Dimension Ocean Dimension -------- Ocean Observation  Ocean Observation  Ocean Observation  Ocean Observation top 

Observing a natural system of oceanic dimensions requires appropriate technology. 

While instrumental or observational technology is clearly available for thorough analysis 

of a small part of the system, the means for the systematic observation of many micro 

parts of the seas on a local, regional, or global level and their interaction within the 

oceanic system including the climate are still extremely limited. In this respect the 

development of marine technology is a technical question within a complex process in a 

global society governed by political strategies and commitments. 

If the ocean is taken seriously as the principal body of global climatic affairs, one quickly 

realizes that climatic oceanography has hardly even begun, at least when compared 

with the atmosphere. Over the last three decades, 22,000 observations and analyses of 

the atmosphere have been made twice a day. Every day more data are collected about 

the atmosphere than the entire volume of research on the oceans put together. The 

largest data collecting effort by far is the World Ocean Circulation Experiment (WOCE, 

1990-1997) which aims to collect 23,000 observations by the end of the project in 

1997[25]. The project purportedly provides a "snapshot" forming the baseline against 

which future measurements of the state of the ocean can be assessed and the possible 

impact of climate change can be measured[26]. Yet, a true snapshot, i.e., on every 200 

square kilometers and every 500 meters of water depth, requires more than 10 million 

observations[27], ideally all taken at the same time. And snapshots are of little use if not 

taken frequently, simultaneously, and at the same location. Only then and after many 

years of observation can they provide the means for detecting anthropogenic causes 

and for evaluating the implications and the potential threats. 

Defining the problem and the goal Defining the problem and the goal Defining the problem and the goal Defining the problem and the goal top 

The problem goes far beyond the usual understanding of what constitutes the oceans 

and common scientific research. Concerned with climate change, we are not primarily 

after a general understanding of a system but urgently need to find and distinguish 

between natural and anthropogenic causes of changes in ocean structures and behavior 

that are changing the climatic pattern. The number of man-made causes may run up into 

the dozens and not be limited to carbon dioxide. Only if all major ocean changes are 

identified can any evaluation of the potential threat be made, strategies employed, and 



political decisions made. This is not a question that can be answered at a green table or 

by computer models regardless of how much information may be stored or how powerful 

the computer is[28]. In this respect, it is necessary to acknowledge that the oceans are 

too big, too complicated, too independent a system, and too liable to be penetrated 

suddenly by "external" causes (e.g., meteorites, volcanoes, sunspots, and, last but not 

least, human activities) to be simulated by technical means. No status of the earth has 

ever repeated itself. Moreover, the oceanic status has never been penetrated by man 

before. The best one can hope for is to detect trends and to have sufficient data for 

investigating their origin. Computers are certainly necessary to analyze past oceanic 

processes, but attempts to outdo "natural processes" should not be taken too 

seriously[29]. Actually, WOCE 1990-1997 was initiated to improve ocean circulation 

models. Midway through the program, calls for large-scale ocean models 100 times 

larger than the storage capacity of comparable atmospheric models and 100 times 

larger than computing power were made[30]. Further calls for an increase of many 

thousand times seem inevitable, but predicting climate still has little chance of becoming 

reliable and being of any serious help. What is required is the formulation of the primary 

task on understanding and the defining and selection of the appropriate technology for 

getting a reliable picture. To this extent, the use of computers for forming an image of 

the oceans is paramount as well as storing the images for comparisons, thus providing 

the means for analyzing the changes in the marine environment. Only then can the 

research for the origin of change, natural or anthropogenic, begin. Computer models 

cannot make up for a lack of hard data. 

Actions for Climate Research Actions for Climate Research Actions for Climate Research Actions for Climate Research top 

Until now climate research and marine technology have been notions rarely used in 

tandem. The Climate Change Convention requires states only to promote systematic 

observation and development of data archives related to the climate system[31]. But 

common ocean research, even if intensified, is not necessarily climate research, at least 

not with the quantity, quality, and speed required for understanding an actual problem 

and to act responsibly. 

General Overview General Overview General Overview General Overview top 



Until recently, the scientific view on the oceans was based on the assumption that the 

bulk of the oceans was in a steady state, with annual variability in the surface layers. 

Scientific knowledge of the sea therefore tended to be exploited locally rather than 

globally[32]. Systematic observation only started with sea surface monitoring by 

satellites. Of the $10 billion spent by the G7 countries on all aspects of marine and 

technology research, only one eighth is dedicated to environmental research, monitoring 

and process studies[33]. A significant part is spent on about 200 civilian research 

vessels[34] with construction costs per unit of between $30 million and $120 million and 

operating costs of $3-10 million per year[35]. For cost-benefit reasons alone research 

vessels can never be used for any large scale observation. An example given by Carl 

Wunsch may illustrate the situation[36]. For more than 40 years weather ships in the 

middle of the North Atlantic conducted permanent observations down to water depths of 

1,500 meters without showing any secular trends in ocean conditions. Even many 

thousands of such vessels would probably fail to reveal trends within an acceptable 

period of time and with the necessary accuracy. 

Planning for GOOS Planning for GOOS Planning for GOOS Planning for GOOS top 

Efforts have been underway since the First World Climate Conference in 1979[37]. More 

than ten years after the World Climate Research Programme was established to 

discover "to what extent climate is predictable”, the Intergovernmental Panel on Climate 

Change (IPCC) recommended the establishment of a Global Ocean Observation 

System (GOOS) as part of a Global Climate Observing System (GCOS[38]). But 

governments left the subject to the World Meteorology Organization (WMO) and 

IOC[39]. In June 1992, GOOS was included in Agenda 21, requesting states to consider, 

inter alia: 

[s]upporting the role of the IOC in cooperation with WMO, UNEP and other 

international organizations in collection and distribution of data and 

information from the oceans and all seas, including as appropriate, through 

the Global Ocean Observing System.....[40] 

This recommendation is neither a plan nor a mandate. Furthermore, at the time of the 

Earth Summit an official concept was not available. Actually the first report, "The Case 



for GOOS" was prepared in the second half of 1992[41], recognizing that GOOS in 1993 

was at the stage of concept evaluation and feasibility study[42]. The IOC's plan on 

GOOS is certainly an interesting document with the vision that "many millions of 

observations are required each day, with extensive global coverage and continuing over 

decades[43]", but does little more than to call for more activities and cooperation in the 

most general terms. It widely fails to describe clearly and verifiably a reasonable system, 

the list of priorities, and clear indications on goals, technology, time, and costs-result 

analyses[44]. According to the preface of the report, it was reviewed by a hundred 

leading oceanographers. Generally speaking, the "Case for GOOS" is a concept 

developed by a scientist, designed for scientists, reviewed by scientists and "approved" 

by scientists. A wide range of ocean activities should benefit[45], thus demonstrating a 

somewhat confused strategic concept, as not one concentrates on understanding the 

climate change issue. Furthermore, until now the plans have been made by 

industrialized countries[46] and have paid little attention to a concept on how to engage 

and include all coastal states in planning and executing a concept on a climate/ocean 

change observation system, in developing countries in particular. Little has been 

achieved since its adoption[47]. 

Basic observation concept Basic observation concept Basic observation concept Basic observation concept top 

In order to identify oceanic changes and to trace natural and anthropogenic causes and 

to analyze their impact on the climate, information on three oceanic conditions is 

necessary: temperature, salinity, and current profiles. The collection of this data is a 

logistical problem and as such has little to do with scientific research. What is required is 

a system that is able to produce, install, and serve several million stations throughout 

the oceans and to transfer the data for processing. Actually, it is a technical undertaking 

to make ocean space visible in the same way the atmosphere is. To achieve this end, it 

will be necessary to look for possible e solutions in the not too distant future. The 

following criteria should be given due attention: 

The task of collecting basic ocean data could be divided into fundamental 

parts: production, handling of devices, and data processing. A system of 

such scope and magnitude is an undertaking to be planned and executed 

by the manufacturing, marine, and service industries on economic terms. 



There is no need to invent anything totally new. The measuring devices 

and service means should be "simple”. What is required is cheap and 

reliable mass production. Neither instruments nor the necessary boats or 

ships need to be "high tech". Crews need to be available in sufficient 

numbers, but could be trained "on the job" and, thus, not necessarily on a 

professional basis. Distances to stations should be short. Not all data 

collected need be available immediately, but on a monthly or yearly basis. 

Without the involvement and commitment of all coastal states, in particular the 

developing countries and a worldwide production capacity of "simple" devices, the 

prospect of a reliable ocean (climate) observing system within the next decades is bleak. 

A delegation of tasks could enhance the efficiency of the system, e.g., financing and 

data processing by industrialized countries and serving and data collecting from the 

stations by manpower from developing countries. One could even think of creating a 

market for trading data as merchandise, oceanic (climate) information as a 

commodity[48]. With political commitment such a system could be installed and 

operating within this decade. Furthermore such a system, once in operation, would have 

an immense effect on all kinds of marine research world wide, the use and exploitation 

of the sea and the sea floor, and for "understanding" the oceans. Anything less is 

counterproductive with many incalculable risks. 

A basic ocean observing system requires concepts, market forces, and leadership. If 

political forces are not, or only reluctantly, available, legal means may help to spur 

activities for transferring concepts into undertakings readily available for many years 

under the UNCLOS. It is the strongest comprehensive global environmental treaty 

negotiated to date[49]. 

A Legal Concept for Marine Technology and Research A Legal Concept for Marine Technology and Research A Legal Concept for Marine Technology and Research A Legal Concept for Marine Technology and Research top 

Although UNCLOS does not use the term climate once, it is the appropriate legal 

framework for dealing with the climate change issue. The oceans hold the answer to the 

development and appearance of climate. UNCLOS holds the key for responding 

reasonably. The obligation of States under Article 192 "to protect and preserve the 

marine environment" cannot be rated highly enough against those nonbinding 

declarations of Agenda 21. According to J.R. Stevenson and Bernard Oxman, an 



environmental norm in such direct and unqualified form as in Article 192 is difficult to 

achieve[50]. If it is assumed that climate is the blueprint of the oceans, then Article 192 

of UNCLOS implies that States have the obligation to protect and preserve the global 

climate. 

The application of UNCLOS as a treaty on climate change could force the international 

community to think more in oceanic terms. A consideration of the development of 

appropriate marine technology by a more stringent analysis and scrutiny of the 

applicable provisions and legal guidelines of UNCLOS would be helpful. The world lacks 

understanding of the natural oceanic commons, joint commitment by all states, political 

leadership, and strategic thinking. These shortcomings may best be overcome by well 

thought-out law, applicable on a global basis, and a willingness and obligation to use it. 

Principal Approach of UNCLOSPrincipal Approach of UNCLOSPrincipal Approach of UNCLOSPrincipal Approach of UNCLOS[51][51][51][51] top 

Preamble and Article 192 Preamble and Article 192 Preamble and Article 192 Preamble and Article 192 top 

Although one-third of the Convention's provisions are directly related to the marine 

environment, they do not comprise a precisely described conceptual strategy on marine 

technology and research. But the preamble states that through this convention the 

establishment of a legal order for the study of the marine environment was desired and, 

according to Article 192, States are obliged to protect and preserve the marine 

environment. Preservation implies active measures to maintain or improve the present 

conditions of the marine environment. To meet their obligations, States are required to 

obtain the knowledge of what actions need to be taken. Thus, efforts and advances in 

marine technology and research is a principal goal of UNCLOS, and its application and 

interpretation has to follow this intended concept. The task is addressed to all States as 

"the problems of ocean space are closely interrelated and need to be considered as a 

whole”[52]. Once UNCLOS enters into force, however, its text has to be assessed on its 

own merits. The fact that the Third UN Conference on the Law of the Sea (1973-1982) 

neither foresaw nor even thought of the climate change issue does not prevent UNCLOS 

from taking the role of a climate change treatise. 

Part XII Part XII Part XII Part XII -------- Mari Mari Mari Marine Environmentne Environmentne Environmentne Environment[53][53][53][53]    top 

UNCLOS is strict on monitoring pollution and environmental assessment. If pollution is 

applied in a wide sense, including the effect of greenhouse gases on the marine 



environment[54], the installation of an ocean observing system is demanded as follows: 

States shall (1) observe, measure, evaluate, and analyze the risk and effect of pollution, 

(2) keep under surveillance the effect of any activities which they permit or in which they 

engage, and (3) assess the potential effect when they have reasonable grounds for 

believing that activities under their control may cause significant and harmful changes to 

the marine environment[55]. In addition States shall prevent, reduce, and control 

pollution from and through the atmosphere[56]. 

Part XIII Part XIII Part XIII Part XIII -------- Marine Scientific Research  Marine Scientific Research  Marine Scientific Research  Marine Scientific Research top 

This part is basically only concerned with the rights and obligations of coastal States[57]. 

States are obliged to facilitate the development and conduct of marine scientific 

research and actively to promote the flow of scientific data and information and the 

transfer of knowledge resulting from marine scientific research including -- inter alia -- 

the strengthening of the autonomous marine scientific research capabilities of 

developing States[58]. The strong effect UNCLOS will have on. Marine scientific 

research does not come from this part, but from the other parts of the convention, 

ironically, while the goal of marine scientists was to keep the oceans "free" for scientific 

studies[59]. 

Part XIV Part XIV Part XIV Part XIV -------- Development of Marine Technology Development of Marine Technology Development of Marine Technology Development of Marine Technology[60][60][60][60]    top 

Although voluntary, Part XIV has a concept for and an impact on all countries once the 

need to understand ocean affairs emerges as a principal task. Two principal objectives 

of Part XIV go beyond the original intention. One can be attributed to the fact that Part 

XIV applies to all States that may need and request technical assistance in the marine 

scientific and technological field[61]. The other overall objective derives from the legal 

requirement to influence "the development of appropriate marine technology"[62]. The 

term appropriate is not connected to other subjects, but is of fundamental importance to 

be interpreted according to the particular circumstances of individual countries and types 

of technology[63]. Thus, any country which does not have the marine technology to fulfill 

its obligation to study and protect the marine environment, could in this respect be 

regarded as a "developing country", and either subject to receive "appropriate marine 

technology" or required to develop such technology. 

Part XI Part XI Part XI Part XI -------- The Area The Area The Area The Area[64][64][64][64]    top 



Signatory states assembled in the Sea-Bed Authority may soon realize the obligations 

and/or the opportunities of Part XI of the Convention. Although "Area" means the seabed 

and ocean floor beyond the limits of national jurisdiction[65], the marine environment is 

foremost in the water column above, representing possibly as much as 90 percent of the 

total water mass of the oceans, i.e., most of the global climate machine. Deep sea 

mining without a thorough knowledge and understanding of its impact on the water 

above the mining zone seems hardly acceptable. In particular, if judged on the basis of 

the "precautionary principle"[66], a comprehensive observation system must be in 

operation for a considerable time prior to any commencement. Of immense potential in 

this respect is the legal responsibility of the International Sea-Bed Authority to 

encourage, manage, and control research, technology, and marine protection. The 

Authority may conduct research on its own and enter into contracts for that purpose. It 

may be held liable for any damage arising out of wrongful acts in the exercise of its 

powers and functions[67]. 

Part XV Part XV Part XV Part XV -------- Settlement of Dispute  Settlement of Dispute  Settlement of Dispute  Settlement of Dispute top 

UNCLOS provides the first compulsory international judicature for any dispute 

concerning the interpretation or application of all provisions concerning the marine 

environment (Part XII) and marine technology (Part XIV), but is limited with respect to 

marine research (Part XIII)[68]. Although only Part XII contains legal obligation, the 

general clause of Article 192 covers the development of marine research and technology 

whenever the "protection and preservation" of the sea or the climate is at stake. 

Considering a dispute on climate change (e.g., sea level rise or desertification) in terms 

of burden of proof, the case of the defendant (the polluter) may depend on his ability to 

show that he has acted reasonably to obtain the best possible knowledge. The 

elementary principle that a State may not knowingly permit its territory to be used to 

inflict serious injury on other States includes efforts of understanding causes and 

interactions. Developments in environmental protection depend on a process of judicial 

reasoning well recognized by courts and lawyers[69]. 

Categorizing aims for understanding the marine environment Categorizing aims for understanding the marine environment Categorizing aims for understanding the marine environment Categorizing aims for understanding the marine environment top 

Five principal steps can be discerned: 

The "elementary" step The "elementary" step The "elementary" step The "elementary" step top 



UNCLOS is a constitution on ocean affairs and the marine environment, thoroughly 

elementary concerning all relevant questions. This involves the obligatory establishment 

of monitoring systems and assessment capabilities[70] and the more voluntary 

promotion of marine research and development of capacities of manpower, 

technological means, and infrastructure[71]. More specific are the obligations imposed 

on the deep sea Authority with respect to the area[72]. 

The "deepening" steps The "deepening" steps The "deepening" steps The "deepening" steps top 

The signatory nations are asked to promote and facilitate the development and 

implementation of marine research (technology[73]) by all States, particularly supporting 

developing countries[74]. The convention pronounces the acquisition and evaluation of 

all kinds of marine environmental information and data and of marine technological 

knowledge[75]. 

The "propagation" steps The "propagation" steps The "propagation" steps The "propagation" steps top 

State parties are required to disseminate their information, data, and knowledge 

including the notification of dangers[76]. 

The "cooperation" steps The "cooperation" steps The "cooperation" steps The "cooperation" steps top 

Probably no other appeal is repeated more frequently than that for cooperation[77]. 

Behind this appeal, however, structures for creating links and dependencies can be 

seen that, at least after an initial run up, are capable of developing their own dynamic 

effect. 

The "consolidation" steps The "consolidation" steps The "consolidation" steps The "consolidation" steps top 

The basic element of these steps is to assign international organizations to the steps 

outlined above as a means of promoting the exchange and propagation of maritime 

knowledge and technology[78]. 

Appropriate Technology Appropriate Technology Appropriate Technology Appropriate Technology top 

Recently W. Scherer and others expressed the view that it will not be possible to sample 

the ocean densely enough in time and space to provide an adequate description by 

measurements alone and only by using models will it be possible to make 

predictions[79]. Actually, given that it was possible to put a man on the moon, it should 

not be impossible to sample the oceans down to a diameter of a few hundred meters. 

This is a question of political will and/or of legal obligations. If the protection of the sea 



and global climate requires the collection of 5, 10, or 30 million pieces of data per hour, 

day, or week, the governments must act, develop a solution, take all measures, and use 

all means possible and reasonable. But to achieve this end, the actions considered 

depend on the clarity with which the problem is presented to the governments, their 

administrations, and the general public. 

Summary Summary Summary Summary top 

To date, the term "development of technology and research" has many aspects and can 

be defined as a product of intellectual processes resulting in enhanced material or 

programmatic capabilities in certain fields. The contribution may voluntarily come from 

numerous sources, e.g., from politicians, administrators, scientists, inventors, engineers, 

and mechanics alike. But only those who are under legal obligations must comply and 

provide contributions. And UNCLOS is a force to be reckoned with. Its legal concept 

goes considerably further than general appeals. The principal obligation of Article 192, 

the responsibilities of the Authority, and the influence of a judicature reduce sovereign 

power. States do not face single questions, but a network of requests, appeals, 

obligations, responsibilities, and even liabilities. By contrast, the Preamble of Agenda 21 

states: "Its successful implementation is first and foremost the responsibility of 

Governments"[80], comprised of worthy appeals and wishful thinking, but little actual 

planning and means for implementation and enforcement. As indicated by the steps of 

influence, UNCLOS has the means of creating incentives or pressure for improving 

cooperation or, as Philip Allott put it recently, the Convention "can enter into the reality of 

international society as a powerful creative force, preparing the minds of all to manage a 

world in which global social problems call for solutions that far exceed the potentialities 

of traditional diplomacy and traditional international law”[81]. 

Formulating the Questions Formulating the Questions Formulating the Questions Formulating the Questions top 

Introduction Introduction Introduction Introduction top 

While the space race and the wars on poverty and cancer presented relatively 

identifiable "enemies”, observes Steven L. Rhodes, climate change does not[82]. The 

former President of the International Court of Justice, the late Manfred Lachs, expressed 

the opinion that "[w]henever law is confronted with facts of nature or technology, its 



solution must rely on criteria derived from them"[83]. Unidentifiable criteria confuse 

international law and large-scale policy on climate change. 

International politics acted swiftly when public interest in climate change grew and 

crystallized at the geopolitical level in 1988[84]. The meeting of the leading industrialized 

countries (G7) in Paris in July 1989 acknowledged "that the conclusion of a framework 

or umbrella convention on climate change to set out general principles or guidelines is 

urgently required"[85]. Leading politicians, recognizing that mankind had reached a 

"defining moment in history”, were willing to support a “global contract" (Francois 

Mitterrand), a "new world order" (George Bush), the "preservation of creation" (Helmut 

Kohl), or a "Global Marshall Plan" (Al Gore). But their vision was closely confined to the 

common continental thinking. They failed to realize that the formulation of the World 

Climate Program was carefully orchestrated by the leaders of the WMO and 

International Council of Scientific Unions (ICSU) and their allies in national weather 

services and academics of science to attract the attention of governments and greater 

government resources[86]. The governments reacted superficially in requiring at least a 

minimum of proof of the climate expertise of those warning of global warming. Thus, 

even today, the oceans issue receives only third or fourth class attention. 

First Question First Question First Question First Question top 

Before developing solutions and allocating resources, it is necessary to determine the 

"real" facts[87]. Who or what is responsible for climate? Certainly not any statistics on 

average weather[88]. If climate had been defined -- as it should have been many 

decades ago -- as the blueprint of the oceans, hardly any questions in current 

discussions of "the greenhouse effect" and of "global warming”, would be asked 

concerning the necessity of an ocean observation system, its priority, its dimension, and 

its basic structure. Such a system would have long been in use if oceanic thinking had 

prevailed in atmospheric science. 

Analyzing the Task Analyzing the Task Analyzing the Task Analyzing the Task top 

Once this requirement for understanding climate is beyond dispute, conclusions on the 

following points need to be made: 

(1) What image of the medium ocean must be obtained to make climate "visible"? 

(2) What are the requirements for achieving the image? 



(3) How can it be done quickly, economically, effectively, comprehensively (all coastal 

states), etc.? 

(4) What needs to be done to ensure the widest possible support by all states, 

nongovernmental organizations, and the general public? 

A problem becomes manageable when either the circumstances are such a serious 

threat that immediate actions are out of the question or `means` are available for forcing 

the concerned into action. An environmental challenge can and must be met by setting 

the rules, monitoring, and verifying compliance[89]. 

Fulfilling basic legal requirements Fulfilling basic legal requirements Fulfilling basic legal requirements Fulfilling basic legal requirements top 

With the enforcement of the 1982 UNCLOS on 16 November 1994, signatory states 

have to consider their obligation in the spirit of the treaty. They are required to plan to 

protect and preserve the sea, The necessity to do this thoroughly and urgently derives 

from the possible threat of climatic changes that may make the world colder or warmer, 

either likely to originate in the oceans. To this end they need to obtain the knowledge 

necessary to meet these requirements. Parties anxious to fulfill the principal obligation 

according to Article 192 of UNCLOS may seek to realize three steps of activity: 

(1) What is the status that might be affected? 

(2) What is causing the change toward this status? 

(3) What has to be done to keep the status or to minimize any anthropogenic effect? 

The prime task is to concentrate on recording the status of the oceans frequently over 

space and time. Only with comprehensive pictures of the oceans space over 

considerable periods of time will reasonable climate change research on detecting 

anthropogenic causes and their impact on climatic trends show reliable results. As the 

ocean space is not as easily visible and accessible to us as the atmosphere, the true 

image of this medium must be obtained by technical means and regardless of whether, 

and to what extent, it might be useful and necessary for abstract science. 

Organizing a maritime climate observing system Organizing a maritime climate observing system Organizing a maritime climate observing system Organizing a maritime climate observing system top 

Law is an ultimate planning tool. In this respect a basic ocean observation system is a 

purely organizational and technical undertaking and does not require the involvement of 

the scientific community at all. By contrast, GOOS is designed by scientists to meet the 

wishes of scientists without proof of expertise, without a clear mandate, without 



independent control, and without rules on accountability. GOOS and Agenda 21 are little 

more than mere notions, not plans. A binding international commitment is a different 

matter[90]. The willingness, however, to understand, acknowledge, and accept that the 

oceans play a decisive role in human destiny -- and that Article 192 is the key for acting 

responsibly --must emerge and exist in the first place. Since climate can easily be 

defined, and the preservation of the oceans and climate is a cause worthy enough to 

generate popular backing[91], widespread support for an ocean observing system is 

more a question of the appropriate presentation of the problem than a technical, 

economic, or a scientific one. 

Using the oceans Using the oceans Using the oceans Using the oceans top 

A most basic, but "complete”, observation system should be available. Many solutions 

will depend upon the pace of development and the value placed on marine scientific 

research[92]. Regardless of whether fisheries, shipping, seabed mining, or pollution is 

the subject of concern, sufficient ocean management is necessary. Sea space 

management needs to be based on sound and reliable facts and on legal 

accountability[93]. If costly measures later prove to have been unwise or unnecessary, 

the public may lose trust in scientific analyses essential to sustaining long-term 

environmental protection[94]. No single group, institution, organization, or state alone is 

capable of planning the use, exploration, exploitation, protection, or understanding of the 

seas. Universal problems increasingly require solutions in international law[95] and more 

social and legal accountability. The international law of the sea offers eloquent testimony 

in favor of fundamental changes[96]. 

Conclusion Conclusion Conclusion Conclusion top 

The ultimate question on global environmental concern is the ability to distinguish 

between natural and anthropogenic causes affecting the natural commons. Only the 

oceans can reveal to the keen observer whether we are faced with "global warming" or a 

return to the ice age and the extent of shifts between the opposite trends. The 

development of marine technology and research towards a global observation system 

requires neither high-tech nor scientific input. Reasonable quantity and frequency of 

observations of temperature, salinity, and current, as well as a comprehensive coverage 

of ocean space, would fully satisfy a basic observation system. The system would 



consist of stationary devices and small units, e.g., commonly used sailing and fishing 

boats. The manpower can be instructed and trained on the job as the skill required 

relates only to handling the boat and the technical devices installed. It would in particular 

be of benefit to developing countries to increase ocean consciousness. Improving ocean 

understanding and experience would meet the expectations of UNCLOS on international 

cooperation among all states in the marine field. Although UNCLOS is far from being the 

most demanding law one could think of, it does provide a convincing concept for 

enhancing the principal goal of protecting and preserving the marine environment. And 

this is an obligation by law, which cannot be brushed aside, by describing it as a simple 

declaration without legal effect. One need only consider a case on sea level rise before 

a tribunal by an island State, on the grounds that global warming is heating and 

expanding the sea and, thus, the country risks the danger of being submerged. State 

parties must act and fulfill the legal concept of the UNCLOS. Furthermore, in contrast to 

Agenda 21, there is a clear mandate on monitoring the oceans and an obligation to 

develop marine technology and research. It is inevitable that the signatory states and the 

Sea-Bed Authority must rely on an observation system, and they are well advised to use 

the means of the UNCLOS for setting up and operating a comprehensive observation 

system to ensure participation of all states and the preservation and protection of the 

marine environment for the sake of the oceans and the global climate. "Whatever else it 

may be", reasons Allott[97], "the 1982 Convention is an education, for governments and 

citizens alike, in the new demands of the new world in which we live". 
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