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global environment” are to be “fundamental considerations in the planning 
and conduct of all activities.”  264   Another Principle is that “[a] ctivities shall 
be planned and conducted so as to accord priority to scientifi c research … 
including research essential to understanding the global environment.”  265     The 
upshot   of this is that climate engineering activities that would help protect the 
Antarctic environment and climate engineering research that would be free 
of adverse environmental impacts are each to be prioritized, but it is unclear 
how Parties should respond to proposals for climate engineering activities –  
especially research –  that might have adverse impacts. 

 Regarding their substantive commitments, Parties to the Madrid Protocol 
are to plan their activities in the Antarctic to limit adverse environmental 
impacts.  266   This limitation includes avoiding, among other things, “adverse 
effects on climate or weather patterns; signifi cant adverse effects on air or water 
quality; signifi cant changes in the atmospheric, terrestrial (including aquatic), 
glacial or marine environments”; detrimental changes to the populations 
of plants and animals; putting endangered or threatened species at further 
risk; and degrading or putting at risk “areas of biological, scientifi c, historic, 
aesthetic or wilderness signifi cance.”  267   These obligations all emphasize the 
tension between climate change and climate engineering, which respectively 
will and might have adverse effects on climate, the environment, species, and 
signifi cant areas. Furthermore, Parties are to plan their activities in Antarctica 
based on suffi cient information to allow a prior assessment of and informed 
judgments about the potential impacts on the continent’s environment 
and its value as a site of scientifi c research.  268   In line with this, Parties must 
cooperate as well as monitor, assess, and report the environmental impacts of 
their activities.  269     Scientifi c   research programs are explicitly subject to prior 
environmental impact assessment. If an activity such as climate engineering 
“results in the signifi cant adverse modifi cation of habitat,” or if a research 
activity were planned to take place in a “Specially Protected or Managed 
Area,” then a permit from the Party’s appropriate regulatory authority would be 
required.  270   Finally, if ocean fertilization or other marine geoengineering were 
to introduce substances into the sea “in quantities or concentrations that are 
harmful to the marine environment,” then it would be prohibited, although 
noncommercial government ships are exempt from this prohibition.  271    

  3.3.4.3  .   Convention on the Prohibition of Military or Any 
Other Hostile Use of Environmental Modifi cation Techniques 

    The Convention   on the Prohibition of Military or Any Other Hostile Use of 
Environmental Modifi cation Techniques (ENMOD) was completed in 1976 
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in order to end the use of weather modifi cation techniques in warfare and other 
hostile situations. It is now in effect through the participation of its 77 Parties, 
which include almost all major industrialized states.  272     It is   highly relevant to 
climate engineering because its defi nition of “environmental modifi cation” 
clearly encompasses almost all climate engineering proposals.  273   

   Centrally  , the ENMOD Parties agree “not to engage in military or any other 
hostile use of environmental modifi cation techniques having widespread, long- 
lasting or severe effects as the means of destruction, damage or injury to any 
other State Party.”  274   That is, prohibition requires meeting three criteria: to be 
military or hostile, to satisfy one of three criteria of scale, and to directly harm 
another ENMOD Party. The trio “widespread, long lasting or severe,” which 
was later used in the amendment to the London Protocol regarding marine 
geoengineering, is not defi ned in ENMOD itself but was in a nonbinding 
Understanding thereto. This Understanding describes them as:

  “widespread”: encompassing an area on the scale of several hundred square 
kilometres; “long lasting”: lasting for a period of months, or approximately 
a season; “severe”:  involving serious or signifi cant disruption or harm to 
human life, natural and economic resources or other assets.  275    

  The fi rst two criteria of scale can be determined somewhat objectively, and 
climate engineering large- scale fi eld research projects or implementation 
would most likely satisfy them. The criterion of severity, which notably is 
limited to life, resources, and assets, is less certain. 

   Simultaneously  , ENMOD recognizes and is rhetorically supportive of 
peaceful environmental modifi cation. The agreement explicitly “shall 
not hinder the use of environmental modifi cation techniques for peaceful 
purposes.”  276   Furthermore, in its Preamble, Parties recognize “that the use of 
environmental modifi cation techniques for peaceful purposes could improve 
the interrelationship of man and nature and contribute to the preservation 
and improvement of the environment for the benefi t of present and future 
generations.”  277   To that end, Parties are to facilitate the exchange of information 
regarding such peaceful uses, and those Parties “in a position to do so shall 
contribute … to international economic and scientifi c co- operation in the 
preservation, improvement and peaceful utilization of the environment.”  278   If 
climate engineering is able to counter climate change risks, then it would be 
such “preservation, improvement and peaceful utilization,” and Parties with 
the capacity to do so are obligated to contribute to cooperation. 

   A challenge   to the implementation and enforcement of ENMOD is its weak 
institutional support. It has neither a standing secretariat nor regular meetings 
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of its Parties. Such meetings are infrequently proposed. The ENMOD Parties 
have held two meetings, but declined to do so again in 2013.  279   If the Parties 
were to choose to do so, a meeting could provide a potential institutional 
vehicle to clarify the relationship among climate engineering, international 
law, and the preferences of much of the international community.    

  3.4  .   Other Domains of International Law 

  3.4.1  .   Civil Aviation 

   Some   climate engineering techniques, such as stratospheric aerosol injection 
and cirrus cloud thinning, could be researched or implemented using aircraft, 
which would emit particular substances. States would need to comply with 
international aviation law, which governs the international aspects of such 
vehicles.       The       central multilateral agreement, the Convention on International 
Civil Aviation (the Chicago Convention), grants sovereignty to Parties over 
their airspace and enjoys global participation.  280   This airspace extends upward 
from their territory –  from both land and territorial waters –  to the undefi ned 
upper border with outer space.  281   Parties are to ensure that aircraft bear a 
nationality mark and comply with other standards, and under a related treaty, 
the state of registration can exercise jurisdiction over aircraft.  282   States are to 
permit unscheduled fl ights through their airspace provided that the foreign 
aircraft are not military, customs, or police aircraft, and that the aircraft 
operate with a purpose consistent with the aims of the Chicago Convention.  283   
Scheduled fl ights as well as pilotless, military, customs, and police aircraft 
require prior authorization.  284   Flights over the high seas must also follow the 
Convention’s rules.  285   

     Regarding     aircraft emissions, which would presumably include substances 
intentionally injected into the atmosphere for climate engineering, Parties may 
establish their own regulations for all aircraft operating in their territory, as 
long as these rules are enforced without distinction to the aircraft’s country 
of registration.  286       However    , Parties are expected the keep the rules relatively 
uniform and consistent with guidelines established by the International 
Civil Aviation Organization (ICAO), a UN body established by the Chicago 
Convention.  287   Deviations from the ICAO guidelines are to be reported by 
Parties.  288   The ICAO has guidelines regarding specifi c pollutants from aircraft 
emissions, but these do not address materials such as sulfates that are presently 
considered for climate engineering purposes.  289   Therefore, atmospheric climate 
engineering –  even in the airspace of countries other than that of the aircraft’s 
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