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Abstract
Inadvertent use of weather madification techniques by many countries including India and
intentional intervention in natural weather and climatic cycles have raised many
environmental concerns and discussions on liabilities of parties for any environmental
damage that is being done, without developing coherent law to regulate the same. In the
absence of regulation policies, lack of scientific and environment evaluation studies, research
aims to highlight the need to develop a legal regime to regulate the use of these techniques

and adopt them with a precautionary approach.
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INTRODUCTION

As climate change and greenhouse effect
have become a reality and more nations have
started facing droughts, extreme summers and
increased temperatures, glacial melting, etc.,
geo-engineering synonymous with climate
engineering emerged as a concept. It can be
described as an intentional and deliberate
process of altering the earth's climatic system
which is aimed at using geological sciences
and various scientific techniques to counter
and limit the adverse effects of climate
change on earth. It seeks to reduce carbon
emissions and removal of greenhouse gases,
and also involves solar  radiation
management. Where geo-engineering is a
broad concept, weather modification is a
narrower program for enhancing
precipitation, rainmaking, inducing snowfall,
suppressing hailstorms and controlling smog
and fog at the local level using "cloud
seeding technique". Cloud seeding technique
[1] uses dry ice, chemicals aerosols, silver
iodide, potassium iodide, etc. which are
infused or sprayed in the atmosphere (by
using planes, generators and rocket
generating chemical trails). These chemicals
help in trapping the moisture already present
in the atmosphere, cool down temperatures to

form ice crystals and artificial clouds thus
making it rain. Towards the end of 2015,
USA had thirty-nine active operational
weather modification programs. After China
and USA, Thailand and India are the biggest
investors of these operations. Within 2013-
2016; in a span of three years, the number of
countries investing in artificial modification
techniques increased from forty-two to fifty-
nine [2]. India is currently one of the largest
investors in weather modification research
with  a major multi- year  program
“CAIPEEX” conducted by the Indian
Institute of Tropical Meteorology in Pune [3].
Though “hostile” use of environmental
modification techniques as a weapon of
warfare was banned by UN Convention in
1978, [4] its “friendly” use today is being
hailed as the new savior against climate
change its catastrophic effects. It has
temporary  advantages, especially  for
developing nations; and is a quick solution to
battle droughts, water shortages, insufficient
rains, and lesser monsoon dependence. But
rampant and inadvertent use of such
technology by many countries including India
and intentional intervention in natural
weather and climatic cycles have raised many
environmental concerns and discussions on
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liabilities of parties for any environmental
damage that is being done. Some of these
concerns are discussed briefly in this paper.

TRANSLATIONAL NATURE OF
ATMOSPHERE AND
INTERNATIONAL LAW

Sates have always asserted sovereignty and
control over their territorial water, airspace,
atmosphere and even clouds over it
Customary international law allows States to
exclusively exploit, dispose and manage these
natural resources within their territory [5].
However, this is not an absolute principle as
international responsibility is imposed if
activities of state or its citizens, even if such
acts are not intended to be harmful, do in fact
cause unwanted damage in another state. This
“duty” of one state to “ prevent trans boundary
harm” have been recognized in several
international principles [6] , cases and
conventions such as Corfu Channel case, Trail
Smelter arbitration, Gabéikovo-Nagymaros
case, UNECE Long-Range Trans boundary
Air Pollution Convention, etc. [7]. For the
purpose of this paper it is important to
understand that just like water, atmosphere and
weather are of transnational character as
well[8] . Atmospheric activity and disturbance
at one place can affect the weather at another
place beyond national jurisdictions [9].

Thus, any technology which has the capability
to artificially interfere in climatic activity on a
large scale, have the potential to cause
conflicts and dispute at the transnational level.

LEGAL CONCERNS RELATED TO
WEATHER MODIFICATION

The concept of Weather Modification entails
economic, ecological, ethical, political social
and legal concerns. The possibility of
artificially inducing rain has also brought
forward a new source of water, whose legal
aspects should be explored. The single major
legal concern is the "Liability" determination.
As already discussed, the atmosphere climate
and weather have a transnational character
which gives rise to legal issues within the state
as well at the transnational level. Here, the
experiences of USA which has a developed
jurisprudence on this subject are of

importance. The general assumption in
American legal response is that the
landowners, "own" the "clouds" over their
property and have some kind of "property
rights” over the [10]. This is supplemented by
“Natural Rights Doctrine” i.e. “one who owns
the property has the right to enjoy the natural
precipitation that might fall over it [11]. This
perception of viewing atmosphere which is a
shared natural resource in terms of property
only, has exposed it to similar legal issues as
raised in cases of interstate shared water
resources, it rather sets to compound the
disputes in future and is myopic in its nature.

Another issue which emerged is the issue of
“proof of damage”, as there is not enough
credible  scientific knowledge  about
consequences of weather  modification
techniques. Traditional institutes are unable to
give rational  decisions, because of
informational inadequacies, lack of expertise
where the courts are attempting to undertake
administrative  functions in a complex
scientific field have led to development of pro
technology legal policy [12].

Potential hostile use of this technique has been
raised quite frequently in the international
community. United States’ military operation
‘Popeye’, [13] exposed the dark side of
weather modification capabilities. “Owning
the weather” became the agenda of military
systems by using the new age technique for
purposes of warfare and weapons [14]. To
prohibit " military or any other hostile use of
environmental modification techniques having
widespread, long-lasting or severe effects as
the means of destruction, damage or injury to
other State" , Environmental Modification
Convention (ENMOD) was entered into force
on 5" October 1978 by the United
Nations[15]. As of January 2019, the
Convention has seventy-eight state parties
[16]. India ratified the same on 15" December
1978. The Convention on Biological Diversity
also prohibits few forms of geo engineering
and weather modification [17].

Potential ecological effects of weather
modification also demand consideration, for
instance, the main chemical used in cloud
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seeding i.e. silver iodide which is non-soluble,
inorganic, hazardous chemical that pollutes
water and soil. It has been found to be highly
toxic to fish, livestock and humans. World
Health Organization listed cloud seeding with
silver iodide as one the major anthropogenic
sources responsible for elevated silver
concentrations in the environment which is a
hazardous compound for aquatic and marine
life [18].

Thus, hasty adoption of new technologies can
lead to disastrous unintended environmental
damage, especially when there has not been a
single scientific study completed and reported
in the literature to identify possible adverse
effects of weather modification on
environment [19].

FRAGMENTED INTERNATIONAL
LAW ON ATMOSPHERE

Traditionally, international air law was
perceived as a synonym of aviation law. Even
though the issues and concerns related to the
atmosphere have been highlighted and
regulated under various conventions, but
International law on atmosphere remains
patchy and fragmented [20]. Debate on the
environment remains focused upon
greenhouse  emissions, CFC’s, carbon
emission, climate change etc. barring a single
UN Convention limited to restrict their hostile
use and there is no UN Convention or any
other form collective response towards
regulating geo engineering and weather
modification practices. Even the traditional
Fault Theory i.e., using the "cause-effect"
doctrine to locate the fault in order to
determine State liability; is more or less
ineffective in these cases as there is scarce
scientific research on the subject and a definite
scientific theory on “causation” or “effect” of
weather modification is absent.

WEATHER MODIFICATION IN
INDIA AND NEED TO ADOPT THE
PRECAUTIONARY PRINCIPLE

As an agrarian and monsoon dependent State,
India stands to benefit from adopting and
developing weather modification techniques.
Although the experimental projects are still at
infancy stage, world metrological organization

report shows the huge amount of investment
being done by India in for rapid development
of weather modification technology [21].
States like Maharashtra, Karnataka, Uttar
Pradesh and Delhi are making huge
investments in cloud seeding operations to
tackle droughts and air pollution [22]. This
raises a concern of inadvertent utilization of
this technology in the near future, more so,
because the law related to the use of this
technology has not been developed yet.
Especially in terms of the legal and ecological
concerns which are evident now, it cannot be
denied that India will experience similar
concerns and disputes in the future as USA, if
it does not regulate the use of weather
modification techniques.

India has always been committed towards
environment protection, sustainable
development and climate change. Mirroring
the international developments in
environmental law, India has enacted The Air
(Prevention and Control of Pollution) Act,
1978, The Water (Prevention and Control of
Pollution) Act, 1974, The Environment
Protection Act, 1986 and several other
legislation [cite]. The Central Government is
empowered under Environment Protection
Act,1986 to notify Rules [23], formulate
regulations, set standards and adopt adequate
measures for maintaining environment safety
and quality but no guidelines regulating the
use of weather modification techniques has
been issued yet. Therefore a comprehensive
weather modification policy is required to
address legal concerns such as licenses,
permits, compensation scheme, the
establishment of appropriate authorities, etc.

Furthermore ‘Precautionary Principle” as
stated in Rio Declaration and acknowledged
by the Supreme Court of India in Vellore
Citizens Welfare Forum V Union of India
[24], necessitates that “where there are threats
of serious and irreversible damage, lack of
scientific certainty should not be used as a
reason for postponing measures to prevent
environmental  degradation. The  State
Government and the statutory authorities must
anticipate, prevent and attack the causes of
environmental degradation” [25].
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One cannot deny that there is a lack of
scientific evidence as to the adverse effects of
weather alteration and the harmful effects of
chemicals being used on ecology. There is no
credible or safe approach to wuse this
technology, global regulation and legal
framework for climate-related geo engineering
is inadequate, there is no understanding of its
economic, social or cultural impact, impact on
local communities or biodiversity, moreover
the governments themselves are major
investors in weather modification projects.

Accordingly, it is suggested that India adopts
the Precautionary Principle in its essence to
prevent any unintended environmental
damage. India should not indulge in
commercial utilization of this technique. There
is no harm in developing the law related to
technology as we develop the technology
itself.

CONCLUSION

Oppenheimer, observed that, “the job of a
lawyer working with scientists and engineer in
an emerging field such as weather
modification is to help to identify and
accommodate the complex and interrelated
scientific and public interest which means that
we must try to create and evolve an
environment of law suitable for the
development of science and technology and for
the protection of the varied and conflict
interest” [26].

The above legal concerns have highlighted the
need to develop international and national
legal jurisprudence about weather
modification. Other disciplines have to be
considered and linked for wider context since
the subject involves social, economic,
ecological, ethical as well as political
concerns. The idea is to manage the
international relations and rights, duties and
liabilities of the states with respect to the use
of this technology and consequences thereof.
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