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ABSTRACT

Guatemala is prone to natural disasters such as tropical storms, hurricanes
and earthquakes. This is borne out by the 2009 Global Assessment Report on
Disaster Risk Reduction which classifies Guatemala as one of the world's top
ten countries that is vulnerable to natural disasters. This is why the adoption
of climate change mitigation and adaptation strategies are vital for the future
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OAS Organization of American States
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INTRODUCTION

Guatemala is a country with a very distinctive geography, climate, history and
people. Currently, the future of the country is closely linked with its ability to
deal with a number of pressing matters including the establishment of a robust
economy which can withstand global recessions; the long-term stability of its
political structures; and the adoption of appropriate measures to deal with the

effects of natural disasters and climate change.*

Guatemala is prone to natural disasters and this is a matter which has to be
taken into consideration when adopting climate change mitigation and
adaptation strategies-- as will be seen in later chapters. This is mainly
attributable to the geographic location of the country — Guatemala lies
between the Caribbean Sea and Pacific Ocean which ensures frequent

tropical storms and hurricanes.

A case in point is Hurricane Mitch and Tropical Storm Agatha which left the
country in a devastated state in 1998 and 2010 respectively.? Hurricane Mitch
(1998) resulted in $748 million USD in economic losses, 77% of which
affected production sectors. Tropical Storm Stan (2005) caused $989 million
USD in economic losses, over 1,400 deaths, and over % million victims, 70%

of whom were indigenous peoples.®



The 2011 rainy season is already making ravages and the country is
expecting more damages and devastation. Also, by the end of September
2011 the country suffered four consecutive earthquakes in less than two hours,

causing panic among the people.

Recent scientific evidence from the 2009 Global Assessment Report on
Disaster Risk Reduction indicates that Guatemala has been classified as one
of the world’s top ten countries most vulnerable to disasters.®

There are other geographical factors that need to be taken into account when
dealing with climate change. In particular, the geographical location of the
highlands, which lie along the Motagua Fault which has been associated with
several major earthquakes and earth tremors in recent years. This is
compounded by the location of the Middle America Trench, a major
subduction zone which lies off the Pacific Coast where the Cocos Plate is

sinking beneath the Ca






warming projected for the rest of the century, along with an increase in
variability of rainfall, will affect the productivity of the agricultural sector.

Taking all these factors into consideration with the reality of Guatemala and
the vivid consequences of climate change, the Ministry of Environment and
Natural Resources (hereinafter: MARN) drafted the Climate Change National
Policy which was approved by the President Alvaro Colom in December 20009.
Also, part of the MARN mandate is to generate all the public policies related
to the basin hydrographic, coastal zones, oceans and marine resources,
therefore in 2008 the Ministry also elaborated the National Policy for the
Integrated Management of Marine Coastal Zones which was approved by the
President Alvaro Colom in December 2009. Both policies are examined

separately in Chapter 5.

The consequences of climate change also impacts the Guatemalan marine

coastal ecosystems.

Guatemala possesses a great natural richness resulting from its exceptional
geographic location in Central America, with coasts on both the Pacific Ocean
and the Caribbean Sea. The Guatemalan coast spans 402 km (254 km of
Pacific coastline and 148 km of Caribbean coastline), and its marine

extension is estimated to be more than 116,000 km?.

Approximately 1,012 species of fauna in the Pacific Coast of Guatemala are
estimated to exist. More than 70% of the species are present in three classes:
fish (31.57%), birds (26.17%) and bivalves (15.78%). Among the most
emblematic and globally important ecosystems present in this region are

mangroves, which currently cover an area of 261.7 km?.*

In addition, there are sandy and muddy beaches, which serve as important
feeding grounds for coastal bird species (four species from the Charadriidae

family and 29 species from the Scolopacidae family); and, nesting areas for

5 MARN. Internal document, 2011
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sea turtle species such as the Olive Ridley (Lepidochelys olivacea) and the

leatherback (Dermochelys coriacea).*®

Other ecosystems include estuaries and coastal lagoons, as well as
herbaceous wetlands, which serve as areas for feeding, refuge and
reproduction for many marine species; and, as resting areas for migratory
birds, including the American White Pelican (Pelecanus erythorhynchos) and
the Wood Stork (Mycteria americana). The ocean waters serve as
foraging/breeding areas for the green sea turtle (Chelonya mydas agassizii)
and the hawksbill turtle (Eretmochelys imbricata), and for reproduction of the
humpback whale (Megaptera novaeangliae). The Pink Footed Shearwater
(Puffinus creatopus) a pelagic bird classified as “vulnerable” on the
International Union for Conservation of Nature (hereinafter: IUCN) Red List*’
is also present, as well as permanently submerged coral formations made up

of colonies of hermatypic coral.*®

The marine coastal area of the Guatemalan Caribbean forms part of the
Mesoamerican Barrier Reef Ecoregion; and, in addition to coral reefs, it
contains mangroves, coastal estuaries and lagoons and sandy beaches that
originate from coral. Among the most globally important species present in the
marine coastal region of the Guatemalan Caribbean are the manatee
(Trichechus manatus), sea turtles (the hawksbill turtle, the green sea turtle
and the loggerhead sea turtle Caretta caretta), the spiny lobster (Panulirus
argus), the pink conch (Strombus gigas) and the White-tailed Tropicbird
(Phaethon lepturus).*®

The population in the coastal region of Guatemala consists of approximately
300,000 people living in 17 Municipalities. Guatemala’s Exclusive Economic
Zone (hereinafter: EEZ) and Territorial Sea Zone has an area over 116,000

km?, in which diverse economic activities occur.

® MARN. Internal document, 2011
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Given this context, this research aims to recommend strategies for climate
change adaptation and mitigation in Guatemala’s marine coastal ecosystems,
including the marine coastal zone for the conservation and sustainable use of
its biological richness is a matter of great national importance because of the
goods and services that they offer and provide.

This research is structured into six major chapters. Chapter 1 provides
information about the science of climate change. Chapter 2 focuses on the
international law on combating climate change, which includes the United
Nations Framework Convention on Climate Change — UNFCCC, the Kyoto
Protocol to the UNFCCC (referred as the Kyoto Protocol) and the Conference
of the Parties (COP) to the UNFCCC. Chapter 3 relates climate change and
Oceans Law highlighting the impacts of climate change in the oceans, the
United Nations Convention on the Law of the Sea — UNCLOS and climate
change under UNCLOS. Chapter 4 addresses the strategies for climate
change adaptation and mitigation. Chapter 5 concentrates on the response in
Guatemala with remarks on the First National Communication on Climate
Change, the Climate Change National Policy and the National Policy for the
Integrated Management of Marine Coastal Zones. Finally, Chapter 6
concentrates on the recommendations for further action and capacity building

with the expected results.
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CHAPTER 1 - THE SCIENCE OF CLIMATE CHANGE

SECTION 1. CLIMATE CHANGE, GLOBAL WARMING AND THE
GREENHOUSE EFFECT

First of all, it is important to define important terms and concepts such as
climate change, global warming and the greenhouse effect in order to better
understand what the impacts of these phenomena are to give context to the
discussion in subsequent chapters.

Climate Change is a periodic modification of Earth’s weather conditions
brought about as a result of changes in the atmosphere as well as interactions
between the atmosphere and various other geologic, chemical, biological and

geographic factors within the Earth system.?

The United Nations Framework Convention on Climate Change (hereinafter:
UNFCCC) defines climate change as a change of climate, which is attributed
directly or indirectly to human activity that alters the composition of the global
atmosphere; and, which is in addition to natural climate variability observed

over comparable time periods.?*

Climate change is thought to be linked largely to the emission of six

greenhouse gases (hereinafter: GHG): nitr



An increase in that air temperature is mostly liked to have very serious
consequences such as flooding or low-lying land as the polar ice caps melt,

extreme weather events, changes in seasons, etc.?

In order to understand this definition it may be appropriate to refer to the work
of the Intergovernmental Panel on Climate Change (hereinafter: IPCC),*
which estimates that during the twentieth century the earth’s surface warmed
by about 0.74°C.

There has been a lot of discussion among the scientific community to
determine the causes for this change. Some of them say that the change is
due to the Earth’s natural evolution, but there is some consensus among the
scientific community that the Earth’s warming is caused by human activity

since the industrial period.?*
This can be clearly seen in the data presented in Table 1 below which shows
the dramatic variation in the Earth’s surface temperature between the years

1860 and 2000.

Table 1. Variations in the Earth’s Surface Temperature (1861-2000)%

%2 For more information about greenhouse gases, refer to: Britannica, Academic Edition: Greenhouse
Gas,at: http://www.britannica.com/EBchecked/topic/683450/greenhouse-gas

2 For more information about the IPCC, refer to IPCC official website, at: http://www.ipcc.ch

2 For more information about the industrial period, refer to: Britannica, Academic Edition: Industrial
Period,at: http://www.britannica.com/EBchecked/topic/197976/exercise/25981/Industrial-period

% Britannica, Academic Edition: Climate changest:
http://www.britannica.com/EBchecked/topic/121632/climate-change
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Ominously, the IPCC 4" Assessment Report (AR4) in 2007 stated that
warming of the climate system is “unequivocal” and that most of the observed
increase in global average temperatures since the mid-twentieth century is

“very likely” due to the rise in GHG generated by human activity.?®

GHG are gas molecules that have the property of absorbing infrared radiation
(net heat energy) emitted from Earth’s surface and reradiating it back to
Earth’s surface, thus contributing to the phenomenon known as the
greenhouse effect.

CO,, methane and water vapor are the most important GHG; and, they have a
profound effect on the energy budget of the Earth system despite making up
only a fraction of all atmospheric gases.?’

This is evident in the UNFCCC which defines GHG as those gaseous
constituents of the atmosphere, both natural and anthropogenic, that absorb

and re-emit infrared radiation.?®

This effect is illustrated in the next Figure 1 which shows how the process

works.

%8 For the complete text of the AR4 Report, refer to:
http://www.ipcc.ch/publications_and_data/publication



Figure 1.  The Greenhouse Effect®

More recently, the data demonstrates



Climate scientists estimate that we need to see an emissions peak before
2020 and a 50% reduction below 1990 levels by 2050.* For industrialized
nations, that translates to a reduction of 25% - 40% emissions below 1990
levels by 2020. Essentially, these are the targets which have informed the

climate change policy debate at an international level.

Improving adaptive capacity at national, regional and global levels is vital to
achieving these goals. This includes mitigation and disaster risk reduction
efforts, insurance and other risk transfer mechanisms. Their broad use is
needed to reduce the vulnerability of high-risk communities to inevitable
climate impacts such as frequent floods, droughts and heat waves whose
severity are foreseen to increase over the coming decades. That is why a risk
reduction approach is fundamental; if not, economic growth and survival of the

world’s most vulnerable populations could be threatened.

Developing countries such as Guatemala will be most affected, and it is now
evident that a pragmatic response by the international community is urgently

required.

Essentially, the response has come in the form of the UNFCCC and its
associated Protocol (commonly referred to as the Kyoto Protocol). Both of
which will be thoroughly examined in the next chapter.

If we take into consideration that nothing is absolutely certain in science, since
the physical sciences commonly say that something is “true”, “certain” or
“well-established” if the evidence suggest that there is less than a 5% chance
(1 in 20) of it being wrong, it is important to say that in any estimates of future
climate change there is a number of sources of uncertainty. Some of these
arise from science itself, and some from the uncertainty of future human

behaviour, especially future emissions of future emissions of GHG.

% Gateway to the UN System’s Work on Climate Change webpage, at:
http://www.un.org/wcm/content/site/climatechange/gateway
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In relation to future climate impacts, there are a number of different



minimize the causes of climate change and mitigate its adverse effects.
Where there are threats of serious or irreversible damage, lack of full scientific
certainty should not be used as a reason for postponing such measures,
taking into account that policies and measures to deal with climate change
should be cost-effective so as to ensure global benefits at the lowest possible
cost. To achieve this, such policies and measures should take into account
different socio-economic contexts, be comprehensive, cover all relevant
sources, sinks and reservoirs of greenhouse gases and adaptation, and
comprise all economic sectors. Efforts to address climate change may be

carried out cooperatively by interested Parties.?*

In conclusion, uncertainty should be seen not as a reason for inaction on
climate change, but as a reason for proceeding cautiously with a readiness to

adapt policies to changing insights and circumstances.

Accordingly to the Stern Review,*® future climate change and projected
impacts due to higher levels of CO; and increases in temperatures could
result in sea level rise and extensive damage to corral reefs that will result in a
rising number of species that face extinction.*® These could be case of the
fragile marine coastal ecosystems in Guatemala; therefore, integrated
management plans are important to work towards an effective environmental

sustainability.

Climate change affects everyone and every country in the world, in one way
or another; hence, the importance of the UNFCCC, a framework for
international action in tackling the prospect of global warming associated with

emission of GHG.

The regulations and negotiations of the UNFCCC, the Kyoto Protocol and the
Conference of the Parties to the UNFCCC, are nowadays important in the

3 Article 3.1 of the UNFCCC, at:



international scheme and what happens in these forums affects the countries,
especially those developing ones such as Guatemala, that did very little about
the greenhouse gasses and are one of the most affected by the climate

change impacts.

These international agreements are examined in detail in the next chapter and
will give us a better understanding of the agreements and compromises

between countries.

(23]



CHAPTER 2 - INTERNATIONAL LAW ON COMBATING



UNFCCC on 13 June 1992. The UNFCCC entered into force on 21 March
1994. Currently, there are 195 Parties (194 States and 1 regional economic

integration organizati



x The need for precautionary measures in the absence of full scientific
certainty, qualified by the need to be cost effective and comprehensive;
and

x Parties have a right to and should promote sustainable development
integrated with national development programmes, and they should
cooperate to promote a supportive and open international economic
system. Measures taken should not constitute a means of arbitrary or
unjustifiable discrimination or a disguised restriction on international

trade.

Also, the first paragraph of Article 4 of the UNFCCC commits all Parties to:**

x Develop, periodically update, pubish and make available to the
Conference of the Parties to the UNFCCC, national inventories of GHG
emission sources and sinks;

X Formulate, implement, publish and regularly update national and,
where appropriate, regional programmes containing measures to
mitigate climate change; and, measures to facilitate adequate
adaptation to climate change;

x Promote and cooperate in the devdopment, application and diffusion,
including transfer of technologies, practices and processes;

x Cooperate in preparing



x Communicate to the Conference of Parties information related to

implementation.

This applied to all Parties. The second paragraph or Article 4 (Article 4.2)
commits developed country Parties and others included in Annex | to more
specific measures, namely the adoption of policies and measures that will
demonstrate that developed countries are taking the lead in modifying longer-
term trends in anthropogenic emissions consistent with the objective of the

Convention.*

Of particular importance is the Conference of the Parties to the UNFCCC
(hereinafter: COP), which meet every year to review advancement and to
move the international process forward. There are also a number of

subsidiary bodies and their Bureau.*®

One significant aspect worth mentioning is that the UNFCCC omits to set
down specific legally binding commitments on the Parties, but emphasizes the
importance of precaution and places a large burden of responsibility on

industrialized states to address the problems of climate change.

A key requirement is set down by Article 4.1, which requires all Parties, taking
into account their common but differentiated responsibilities and their specific
national and regional development priorities, objectives and circumstances, to
provide inventories of emissions, implement mitigating programmes, promote
technology transfer, manage sinks and reservoirs, plan adaptation to climate
change, take climate change into account in domestic policy, gather scientific
data, exchange information, promote awareness, and communicate with the
cop.*’

* Article 4 of the UNFCCC, at: http://unfccc.int/resource/docs/convkp/conveng.pdf

*® The COP is the supreme decision making body of the UNFCCC. All governments that are Party to
the UNFCCC are represented at the COP where they review and promote the implementation of the
Convention and any other legal instruments that the COP adopts, including institutional and
administrative arrangements

" Article 4 of the UNFCCC, at: http://unfccc.int/resource/docs/convkp/conveng.pdf

[27]



Understanding the system of the UNFCCC is important and a central feature
is the classification of contracting Parties. In the first instance, Parties to

UNFCCC are classified as: Annex | Countries which are 40 industrialized

countries and economies in transition, as well as the European Union.

Secondly, there is a classification which is referred to as Annex Il Countries

which is made-up of 23 developed countries and the European Union which
are required to contribute towards the costs of developing countries), as well

as Developing Countries.*®

In accordance with the scheme for reduction set down by the UNFCCC and
the Kyoto Protocol, which will be analysed in more detail in the next section,
Annex | countries who have ratified the Kyoto Protocol, have committed to
reduce their emission levels of GHG gasses to targets that are mainly set
below their 1990 levels. They achieve this by allocating reduced annual
allowances to the major operators within their borders. These operators can
only exceed their allocations if they buy emission allowances, or offset their
excesses through a mechanism that is agreed by all Parties to UNFCCC. This
may be contrasted to the position of Annex Il countries which are a sub-group
of the Annex | countries. They comprise the Organization for Economic Co-
operation and Development (hereinafter: OECD) members, excluding those
whose economies were in transition back in 1992. Developing countries are
not required to reduce emission levels unless developed countries supply

enough funding and technology. This is the case for Guatemala.

*® To see the complete countries classification, refer to Appendix 11, Table 2

(28]



SECTION 2. THE KyoTo PROTOCOL

The Kyoto Protocol is an international agreement, a Protocol to the UNFCCC
adopted in the city of Kyoto, Japan, on 11 December 1997.%° In accordance
with Article 24, it was open for signature from 16 March 1998 to 15 March
1999 at the United Nations Headquarters in New York City.*® By that date,
the Kyoto Protocol had received 84 signatures. The first countries to sign the
Kyoto Protocol on 16 March 1998 were: Antigua and Barbuda, Argentina,
Maldives, Saint Lucia, Samoa and Switzerland. Guatemala signed it on 10
July 1998.°*

The Kyoto Protocol entered into force on 16 February 2005 in accordance
with Article 23, that is the 9™ day after the date on which not less than 55
Parties to the UNFCCC, incorporating Parties included in Annex | which
accounted in total for at least 55% of the total carbon dioxide (CO;) emissions
for 1990 of the Parties included in Annex |, have deposited their instruments

of ratification, acceptance, approval or accession.>?

Presently, there are 193 Parties (192 States and 1 regional economic
integration organization) to the Kyoto Protocol. The total percentage of Annex

| Parties emissions is 63.7%.°°

The detailed rules for the implementation of the Kyoto Protocol were adopted
at COP 7 in Marrakesh in 2001, and are called the “Marrakesh Accords.”

The Kyoto Protocol sets binding targets for 37 industrialized countries and the
European Union for reducing GHG emissions. This amount has to be reduced

to an average of 5% against 1990 levels over the five-year period of 2008-

“° For more information about the Protocol, refer to: United Nations Treaty Collection, Chapter XXVII:
No 7a. United Nations Framework Convention on Climate Change -UNFCCC, at:
http://treaties.un.org/pages/ViewDetails.aspx?src=UNTSONL INE&tabid=2&mtdsg_no=XXVI1I-7-
a&chapter=27&lang=en#Participants

% Article 24 of the Kyoto Protocol, at: http://unfccc.int/resource/docs/convkp/kpeng.pdf

*! The Kyoto Protocol has 192 State Parties and 84 Signatories

*2 Article 23 of the Kyoto Protocol, at: http://unfccc.int/resource/docs/convkp/kpeng.pdf

>3 For more information about the status of ratification of the Kyoto Protocol, refer to:
http://unfccc.int/kyoto_protocol/status_of ratification/items/2613.php







Joint Implementation (known as JlI), which allows developed countries to

collaborate on projects that reduce overall emissions either by using cleaner
technology or by creating new or better carbon sinks. The resulting emission
reduction units (hereinafter: ERU), can be traded and used to offset carbon
emissions in another location. The procedures for these joint projects are
defined by the Conference of the Parties to the UNFCCC.*®

For the system to work correctly under the Kyoto Protocol, countries actual
emissions have to be monitored and precise records have to be kept of the

trades carried out.

In practice, registry systems track and record transactions by Parties under
the Kyoto Protocol mechanisms.*® Reporting is done by Parties by way of
submitting annual emission inventories and national reports under the Kyoto
Protocol at regular intervals. A compliance system ensures that Parties are
meeting their commitments and helps them to meet their commitments if they
have problems doing so.®

The Kyoto Protocol, like the UNFCCC, is also designed to assist countries in
adapting to the adverse effects of climate change. It facilitates the
development and deployment of techniques that can help increase resilience
to the impacts of climate change. With this in mind, the Adaptation Fund was
established to finance adaptation projects and programmes in developing
countries that are Parties to the Kyoto Protocol. The Fund is mainly financed
by a share from the clean development mechanism project activities proceeds
and other sources of funding.

Nevertheless, on the positive side, the Kyoto Protocol is seen as an important
first step towards a truly global emission reduction system that will stabilize
GHG emissions, and provides the essential structure for any future

%8 Article 6 of the Kyoto Protocol, at: http://unfccc.int/resource/docs/convkp/kpeng.pdf
*° For more information about the registry systems under the Kyoto Protocol refer to:
http://unfccc.int/kyoto_protocol/registry systems/items/2723.php

% For more information about the compliance system under the Kyoto Protocol, refer to:
http://unfccc.int/kyoto_protocol/compliance/items/2875.php
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international agreement on climate change. However, there are many more
challenges. The lost pressing is that by the end of the first commitment period
of the Kyoto Protocol in 2012, a new international framework needs to be
negotiated and ratified, one that can deliver the rigorous emission reductions
that the IPCC has clearly indicated are needed.

In light of this, we should now turn to the work of the Conference of the
Parties to the UNFCCC which plays and important role in moving the

international process forward.

SECTION 3. CONFERENCE OF THE PARTIES TO THE UNFCCC

The Conference of the Parties to the UNFCCC (hereinafter: COP) is the
supreme decision making body of the UNFCCC. All parties to the UNFCCC
are represented at the COPs, where they review and promote the
implementation of the UNFCCC and any other legal instruments that the COP

adopts, including institutional and administrative arrangements.

The COP to the UNFCCC has convened annually since 1995. At the first COP
meeting, an important milestone was reached when they reviewed the
commitments made under the UNFCCC to see if they were adequate for
achieving its objectives. As mentioned before, one of the conclusions was that
there was a pressing need for an agreement to set down more binding legal
obligations; this led to the subsequent negotiation of the Kyoto Protocol in
1997.

To date there have been 16 COPs and they have all contributed to some

degree to the elaboration of the law and policy on climate change.®*

%1 Each of the COPs meetings has been examined in detail in Appendix 111
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CHAPTER 3 - CLIMATE CHANGE AND OCEANS LAW



Climate change effects which result in increased levels of GHG in the

atmosphere, will consequently lead to changes in the oceans.

These changes will be mostly seen in the form of ocean warming, sea level

rise, ocean current change and ocean acidification.®®

In turn, these changes
put marine ecosystems and coastal communities at risk, such as the ones that
live close by the Guatemalan coastline. Also, these processes can impact
biodiversity directly (for example where local temperatures exceed individual
species physiological tolerances), or indirectly (for example, by altering habitat

availability, species interactions or productivity.)

At this point, it is also pertinent to mention that there are many other
potentially complex interactions between climate change and other
phenomena such as coastline degradation, habitat destruction and invasive
species, which must also be taken into consideration when adopting a climate
change mitigation and adaptation strategy. Also, the adverse effects of
climate change on food security and the sustainability of fisheries are of
critical importance at a national and international level; therefore, have to be

taken into consideration strategy-wise.

Similarly, climatic variability will, very likely, result in more frequent extreme
events around the world. Although some cause and effects relationships are
guestioned by some members of the scientific community. Nonetheless, there
appears to be an increase in the number of natural disasters and geo-hazards
associated with climate change, as can be seen from the information shown

on the next Table 2.

For vulnerable countries such as Guatemala, this will most likely represent an
increase in the number of hurricanes and tropical storms; and this can have
terrible consequences for both coastal communities --as previously

mentioned.

8 UNEP, FAO, and IOC/UNESCO.



Table 2. Number of Disasters per Year®

Mumber of disasters
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Thus, the information shown in Table 2, which comes from the Centre for
Research on the Epidemiology of Disasters - CRED Annual Disaster
Statistical Review 2006 — 2007, shows that there is a clear and rather

dramatic increase in the number of natural disasters per year.

One needs to exercise considerable caution with such reports, as much of the
increase in the number of hazardous events reported is probably due to
significant improvements in reporting and data-gathering techniques, as well
as other anthropogenic impacts such as population growth. Nonetheless, the
number of floods and cyclones reported is still rising compared to
earthquakes. In this context, there appears to be a relatively strong scientific
case, which now links global warming with the increased frequency of natural

hazards.

The IPCC 4™ Assessment Report (AR4) has emphasized that if the planet’s

surface temperature increases by 2°C above pre-industrial levels, then a

% UNEP, FAO, and IOC/UNESCO.



catastrophic collapse of ecosystems becomes possible with unforeseen, non-

linear impacts on poverty and disaster risk. "
The IPCC has also confirmed that the geographic distribution, frequency and
intensity of these hazards are already being altered significantly by climate

change.

The 2009 Global Assessment Report on Disa



grasses. Benefiting from the excellent conditions available to support plant
growth, vegetated coastal habitats rank amongst the most productive habitats
in the world, comparable in production to the most productive agricultural

crops.

Blue carbon sinks are strongly autotrophic, which means that these
ecosystems fix CO, as organic matter photosyntheticaly in excess of the CO;
respired back by biota, thus removing CO, from the atmosphere. Some of this
excess carbon is exported and subsidises adjacent ecosystems, including

open ocean and beach ecosystems.”

The remaining excess production of mangrove forests, salt-marshes and
seagrass meadows is buried in the sediments, where it can remain stored
over millenary time scales, thereby representing a strong natural carbon sink

which combats climate change on an on-going basis.

Moreover, the increase of CO, and other GHG emissions are contributing to
climate change. So, the oceans play a vital role in all of this, since they
contribute to reducing atmospheric CO, levels through sequestration and

reduction of the marine and coastal ecosystem degradation.

Today, it is generally accepted by the scientific community that the oceans are
crucial in the global carbon cycle.”® In particular, it is estimated that they
represent the largest long-term sink for carbon since they store and
redistribute CO,. About 93% of the earth’s CO, is stored and cycled through
the oceans.”’ Indeed, one of the great strengths of the ocean is its resilience

to absorb and mitigate pollution.®

® UNEP, FAO, and IOC/UNESCO. Blue Carbon. The Role of Healthy Oceans in Binding Carbon,
UNEP/GRID-Arendal, 2009

® Ibid

" Ibid

"8 To see a figure regarding the Carbon Cycle and Blue Carbon, refer to Appendix I, Figure 4
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The IUCN 2009 The Ocean and Climate Change report,”® states that the
ocean plays a critical role in our climate system and is significantly impacted
by climate change and ocean acidification which are already impacting the
ocean and will continue to cause harm unless successful mitigation and

adaptation strategies are implemented quickly.

To date, the ocean has played only a minor role in international climate
change discussions. Due to its importance in the global carbon cycle, as well
as its potential for climate change mitigation and adaptation, it is necessary to

include the ocean more clearly and pr



Before looking at its substantive provisions of the UNCLOS that apply to
climate change, it is first necessary to mention a little bit about the history of

modern Law of the Sea.

The scientist Arthur C. Clarke once said:

“How inappropriate to call this planet earth when it is quite clearly ocean”.?

This statement is very accurate since the ocean covers nearly 71% of the

Earth’s surface and is divided into major oceans and smaller seas.

In the seventeenth century the Principle of the Freedom of the Seas doctrine
was the established legal norm for the high seas.®* As a consequence, this
meant that the national rights and jurisdiction over the oceans was limited to a

narrow belt of sea surrounding a nation’s coastline.
All the rest of the seas were proclaimed to be free to all and belonging
exclusively to no one. In the mid-twentieth century the phenomenon to extend

national claims over offshore resources began.

Although four conventions on the law of the sea



on the surface waters and under the sea. The Freedom of the Seas doctrine
was threatened by the increased presence of maritime powers and the
pressures of long distance navigation, transforming the oceans into another

area for conflict and instability.

In the late 60°s the oceans were generating multiple claims, counterclaims

and sovereignty disputes between the countries.

The need for updating law of the sea was imperative because the
technological changes that had altered man’s relationship to the oceans had
to be taken into account. This was process was helped along by a number of
developments on the political front at an international level including a famous

intervention.

On 1 November 1967, Malta's Ambassador to the United Nations, Arvid
Pardo, made a call to the nations, in the United Nations General Assembly,
for “an effective international regime over the seabed and the ocean floor

beyond a clearly defined national jurisdiction”.?

Pardo's urging began a process that lasted 15 years, resulting ultimately in
the adoption of the 1982 UNCLOS. This work entailed participation by more
than 150 countries representing all regions of the world in an international
diplomatic conference: UNCLOS I11.%°

The UNCLOS was opened for signature on 10 December 1982 in Montego
Bay, Jamaica. A very interesting fact is that the UNCLOS was signed by 119
countries on the very first day on which it was opened for signature, being this

the first time of such involvement in an international law convention.



The UNCLOS was adopted as a "Package deal", to be accepted as a whole in
all its parts without reservation on any aspect. It entered into force in
accordance with its Article 308 on 16 November 1994, twelve months after the
date of deposit of the sixtieth instrument of ratification or accession (Guyana
was the 60th State to adhere to it). At the time of writing, the UNCLOS has

157 signatories and 161 Parties.?’

The UNCLOS establishes rules governing all uses of the oceans and their

resources.

The preamble acknowledges the normative concept that “all problems of
ocean space are closely interrelated and need to be addressed as a whole”.®
It sets up rules for the uses of the oceans and also introduces new legal

concepts and regimes and addressed new concerns.

The UNCLOS also provides the framework for further development of specific
areas of the law of the sea, and it is the globally recognized regime dealing
with all matters relating to the law of the sea. It was referred as a “Constitution
for the Oceans”, by Tommy T.B. Koh of Singapore, President of the 3rd
United Nations Conference on the Law of the Sea, at the time of its adoption
in Montego Bay in 1982.%°

Among the important features of the treaty are: navigational rights, territorial
sea limits, economic jurisdiction, legal status of resources on the seabed
beyond the limits of national jurisdiction, passage of ships through narrow
straits, conservation and management of living marine resources, protection
of the marine environment, a marine research regime, and a binding

procedure for settlement of disputes between States.*

8 To see the complete chronological lists of ratifications, accessions and successions to the UNCLOS
and the related Agreements as at 15 November 2010, refer to:
http://www.un.org/Depts/los/reference_files/chronological lists_of ratifications.htm#The United
Nations Convention on the Law of the Sea

8 UNCLOS - United Nations Convention on the Law of the $daaragraph of the Preamble




The limits of the UNCLOS Maritime Zones and the definition of maritime

space as codified by UNCLOS are described in Figure 2 below.
Figure 2.  Definition of Maritime Space According to UNCLOS®
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Under the UNCLOS, navigation through the territorial sea and narrow straits is
based on the legal Principles of Innocent Passage and Transit Passage.
Coastal States harvested the benefits of provisions by the extensive economic
rights over a 200 nm.-wide zone along their shores. The right of landlocked

countries of access to and from the sea is guaranteed.

The right to conduct marine scientific research was based on accepted

principles.

The International Seabed Authority was established, which organize and
control activities in the deep seabed beyond national jurisdiction with a view to

administering its resources, as well as the International Tribunal for the Law of

% Martin Pratt. The Arctic Ocean belongs to who2010, refer to:
http://lecerclepolaire.com/En/articles archives/Pratt_maritime_Arctic.html
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the Sea, which has competence to settle ocean related disputes arising from
the application or interpretation of the UNCLOS.%

The UNCLOS also provides for the long-term conservation and sustainable
use of marine living resources, and establishes the fundamental obligation of
all States to protect and preserve the marine environment, including the
obligation to prevent, reduce and control pollution of the marine environment

from or through the atmosphere.

The Preamble of the UNCLOS declares that the States Parties recognize the
desirability of establishing, with due regard for the sovereignty of all States, a
legal order for the seas and oceans, which will facilitate international
communication; and, will promote the peaceful uses of the seas and oceans,
the equitable and efficient utilization of their resources, the conservation of
their living resources and the study, protection and preservation of the marine

environment. %

The State Parties to the UNCLOS bearded in mind that the achievement of
the goals set in the UNCLOS will contribute to the realization of a just and
equitable international economic order which takes into account the interests
and needs of mankind as a whole and, in particular, the special interests and
needs of developing countries, whether coastal or land-locked;* and believed
that the codification and progressive development of the law of the sea
achieved in the UNCLOS will contribute to the strengthening of peace,
security, cooperation and friendly relations among all nations in conformity
with the Principles of Justice and Equal Rights and will promote the economic
and social advancement of all peoples of the world, in accordance with the

purposes and principles of the United Nations.*®

92



Some years later, Part Xl of the UNCLOS, which deals with mining of
minerals lying on the deep ocean floor outside of nationally regulated ocean
areas, in what is the area codified by UNCLOS as the international seabed

area, raised many concerns for industrialized States such as the United

States.®®

The Secretary-General initiated a series of informal consultations among



For international treaties it is very important to be interpreted in the light of
changing circumstances to avoid being caught to the time when they were

negotiated.

Even though climate change effects are not specifically stated in the
UNCLOS, it is very possible that the potential impact of temperature changes

to marine ecosystems was within the contemplation of negotiators.

Nevertheless, the threat of temperature change to the marine environment
was clearly identified by the inclusion of the term energy in the definition of

pollution.

Climate change science calculates an increase in energy within the
atmosphere resulting from an increase of GHG. This will lead to a rise in
energy in the oceans that will most likely bring changes in water temperature,
sea level, ocean currents, etc. Such an approach can lead to the conclusion
that GHG emissions will result in marine pollution as defined in Article 1.4 of
UNCLOS.*

Part Xl of UNCLOS entitled Protection and Preservation of the Marine
Environment includes the different State obligations concerning the marine

environment.

In Section | of Part XII, Articles 192 and 193 stipulate the general obligation of

102

States to protect and preserve the marine environment™“ and the sovereign

right of States to exploit their natural resources pursuant to their
environmental policies and in accordance with their duty to protect and

preserve the marine environment.'%®

100 yNCLOS -



Article 194.1 is very clear, it establishes the obligation of the States to take all
measures consistent with the UNCLOS necessary to prevent, reduce and
control pollution of the marine environment from any source, using the best
practical means.’® Here is where the foundation for the States obligation to
mitigate climate change effects to protect and preserve the marine

environment can be found.



These provisions are broad enough to allow for a State to claim that a failure
by another State to mitigate climate change violates its obligations to preserve
and protect the marine environment, and the compulsion to prevent pollution

from spreading outside a State’s jurisdiction results to be a vital provision.

Now, it is important to note that the substance of Part XIl has not been

interpreted by any international tribunal.

To give an example, in case of a claim and arguing that the obligation of
States to protect and preserve the marine environment under UNCLOS
extends to mitigating climate change, the claim must determine that a State in
failing to mitigate the climate change effects violated its obligations under
UNCLOS, and here is where the link can be made between the failure of a
particular State to reduce GHG emissions and the impacts of climate change

on the marine environment.

To see this more clearly, we must picture a hypothetical claim in which the

existence of a small island State with minimum GHG emissions, is threatened



During his administration, former Guatemalan Minister of Environment and
Natural Resources, Luis Alberto Ferraté Felice, constantly emphasized that
forced adaptation and obliged mitigation measures are vital for the welfare of

country.®

In the next chapter we will see the strategies for climate change adaptation

and mitigation, some of which are already being implemented in Guatemala.

% MARN. Guatemala en COP 15: Ministro de Ambiente llega a Copenh2g0@, refer to:
http://marnguatemala.blogspot.com/2009/12/intervencion-del-el-ministro-de.html
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CHAPTER 4 - STRATEGIES FOR CLIMATE CHANGE
ADAPTATION AND MITIGATION

SECTION 1. THEORY ADDRESSING THE CLIMATE DIVIDE

A wide array of adaptation options are available, but more extensive adaptation than
is currently occurring is required to reduce vulnerability to climate change. There are
barriers, limits and costs, which are not fully understood.

Intergovernmental Panel on Climate Change, Synthesis Report, 2007110

Adapting to climate change impacts and the reduction of GHG emissions
(mitigation), is the approach for societies to respond and reduce the rate and

magnitude of the imminent changes.

The capacity of communities to adapt and mitigate is dependent on their
socio-economic and environmental circumstances and the availability of

information and technology.

There are two possible ways to cope with climate change effects: The first
one is adaptation, an automatic or planned response to change that
minimises the adverse effects and maximises any benefits. The second one is
mitigation; that is, reducing the magnitude of climate change by reducing

GHG emissions.

Adaptation is vital to cope with the already-happening climate change; while

mitigation limits the extent of future climate change effects.

Adaptation is mostly a local challenge, while mitigation is a global process that
will only be achieved by international cooperation and a common

commitment.

10 IpCC. Synthesis Repor2007, refer to: http://www.ipcc.ch/pdf/assessment-

report/ard/syr/ar4d syr.pdf
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Figure 3 below illustrates that there is a clear relationship between adaptation

and mitigation.

Figure 3.  Climate Change: An Integrated Framework!*

Climate Change - an integrated framework

SECTION 2. ADAPTATION = COPING WITH CLIMATE CHANGE

The IPCC has always discussed the idea of adaptation to climate change as a
second or third best response, something to be done only after every possible

2 Qur ability to adapt is

effort has been made to reduce GHG emissions.™*
what must determine the targets we set ourselves for reducing GHG
emissions. Therefore, mitigation policies should seek avoiding situations

where the limits of adaptability are exceeded.

UPCC slides, at:



One of the best ways to ensure adaptability could be to increase resilience or
the capacity to cope with natural, year-to-year, climate variability. In

Guatemala, for instance, this could mean flood or drought cycles.

Additionally, an increasing resilience to cope with greater extremes would be
uneconomic, or at least inefficient, unless guided by an understanding of the
direction and magnitude of climate change, an understanding of what to

expect by informed foresight.

A handbook on methods for climate change impacts assessment and

113
P,

adaptation strategies has been developed by the UNE which can be

summarised in eight alternative but not exclusive strategies:

Bear losses This is the baseline response of “doing nothing”. Bearing loss
occurs when those affected have failed to act until it is too late,
or have no capacity to respond in any other way (for example,
in extremely poor communities), or where the cost of adaptation
measures are considered to be high in relation to the risk or the
expected damages. The big problem with this solution is that

losses may become unbearable.

Share losses This involves a wider community on sharing the losses. Sharing
takes place in traditional societies and in the most complex,
high-tech societies. In traditional societies, mechanisms include
sharing losses with extended families, villages or similar small-
scale communities. In societies organised on a larger-scale,
losses are shared through emergency relief, rehabilitation, and
reconstruction paid for by government funds or public appeals,
or through private insurance. However, insurance usually
applies only when the risk is considered random and uncertain

for the individual insured, not when it is predictable. Even with

shared losses, the accumulated loss to society may eventually

13 For the complete UNEP handbook refer to:
http://www.ivm.vu.nl/en/Images/UNEPhandbookEBA2ED27-994E-4538-
BOF0C424C6F619FE tcm53-102683.pdf
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become unacceptable, at which point other actions must be

taken.

Modify the threat

For some risk, it is possible to exercise a degree of control over
the specific environmental threat. For natural events such as a
flood or drought, possible measures include flood control works
(dams, dikes, levees) or water storages. For climate change,
attempts to modify the threat through such measures may
quickly become too expensive, and the more sensible
modification to reduce the threat is to slow the rate of climate
change by reducing global GHG emissions and eventually
stabilising greenhouse concentrations in the atmosphere. It is
important to say that in IPCC terminology, measures that
reduce climate change are referred to as “mitigation” of climate
change, in distinction to “adaptation”, which is reserved for an

optimal response to a given climate change.

Prevent effects

Change use

A frequently used set of adaptation measures involves steps to
prevent the effects of climate change and variability.

Where the threat or reality of climate change makes the







and countries that are adversely affected by climate change, many of whom
are not the countries that historically caused the problem such as Guatemala.
This is a major source of conflict between some developed countries, whose
historical emissions could be the main cause of climate change up to now,
and the developing countries that will experience some major impacts in the

near future.

Developed countries have more capacity to adapt because they can afford it.
Developing countries agree in limiting GHG emissions, but their first priority is
the welfare of their people in the face of increasing climatic disaster and the
need for on-going economic development. In return for limiting their GHG
emissions, developing countries are asking for help in disaster management
and relief, development aid and assistance with adaptation to climate change

and access to new less carbon-intensive technology.



Mitigation, in contrast to adaptation, needs more time to take effect due to the

lags117gsn ,



least in developing countries, and to the non negligible chance of catastrophic

changes.'®

We also have to consider the fact that there is a large uncertainty about
climate sensitivity to GHG. Nevertheless, urgent emissions reductions with
very stringent targets need to be made. The reason for this is that for GHG
such as CO; (that have long effective residence times in the atmosphere),
reducing emissions below present levels has only a very slow impact on

future concentrations.*?!

The IPCC 2007 report*?® stated that because of slow removal processes,
atmospheric CO; will continue to increase in the long term if its emission is
substantially reduced from present levels. About 20% of CO, emissions will
remain in the atmosphere for “many millennia”. This is because stabilisation
can only be achieved when continuing emissions are reduced to math the rate
of natural (or artificially enhanced) removal of CO; from the combined
atmosphere, active biosphere and upper ocean reservoirs into some
reservoir, such as geological formations or deep ocean sediments, that
cannot leak CO; back into the atmosphere. Shorter lived GHG will respond
faster to reduced emissions, for example nitrous oxide, with a lifetime of about
a century in the atmosphere needs only a 50% reduction in emissions to
stabilise its concentration, while short lifetime gases such as methane (12

years) can stabilise concentrations at current emission levels.*??

A complication arises in that aerosol pollution, which presently masks some of
the greenhouse warming, is likely to be reduced by efforts to reduce CO,

emissions, and this will rapidly reduce aerosol concentrations, making the



http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_synthesis_report.htm
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_report_synthesis_report.htm
http://www.nature.com/climate/2008/0812/full/climate.2008.122.html

equivalent CO, concentrations somewhat larger.’** Hence, a large emission
reduction must be accomplished as quickly as possible. The longer the delay

in reducing emissions, the more disastrous will be the potential outcome.


http://www.nature.com/climate/2008/0812/full/climate.2008.122.html
http://adaptation.nrcan.gc.ca/assess/2007/index_e.php

Risk-Based Adaptation

Adaptation needs to be an on-going and flexible process intended to reduce
the exposure of societies to risks from climate variability, including extreme

events.

In developing countries such as Guatemala, the levels of adaptation are far
from adequate, due to the high costs imposed by variations and extremes in

climate.

Risk is the combination of the likelihood and consequences of an event. Every
country should have policies and plans to manage climate change risks. Such
an approach would definitely strengthen decision-making processes by
requiring that specific programs and projects include strategies and measures

to manage risks arising from climate change variability.

Effective management of climate change related risks, through adaptation,
prevents valuable resources from being wasted on disaster recovery and
rehabilitation. If adaptation is reactive, as opposed to planned, the range of
response options is likely to be narrower. In consequence adaptation may
result to be more expensive, socially disruptive and environmentally
unsustainable. The ideal scenario is that adaptation reflects current risks as

well as the new risks associated with future climate change.*?

In poor countries like Guatemala, most of the time people adapt to climate
variability and change as a result of an extreme event (tropical storms,
hurricanes, etc.), by their own resourcefulness or out of necessity, based on
their understanding and assessment of the anticipated or observed effects,
and on the perceived options and benefits for response. In some cases, such
adaptation process will be adequate, effective, and satisfactory, but for many
other circumstances, such adaptation (reactive) may not be satisfactory or

successful.

126 Mason Inman. Carbon is forever2008, refer to:
http://www.nature.com/climate/2008/0812/full/climate.2008.122.html
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The elements of a risk-based adaptation approach are:*?’

X Assessing the risks to human systens as well as natural systems;
X Quantifying the consequence component of risk in social,

environmental, and economic terms;


http://www.chs.ubc.ca/archives/?q=node/859
http://www.chs.ubc.ca/archives/?q=node/859

With this risk-based adaptation approach, the results will most likely be a risk-

management response that is coordinat


http://www.nobelprize.org/nobel_prizes/peace/laureates/1952/schweitzer-bio.html
http://www.reefresilience.org/Toolkit_FSA/F1b0_DefResil.html
http://www.ipcc.ch/ipccreports/tar/

any given risk and about the effectiveness of any intervention constrain risk-
reduction decisions. In the case of climate change, our knowledge of the
nature and scope of risks and future conditions is low, and our knowledge
about how to intervene to head off specific risks is small. This suggests that
contrary to current policy approaches that focus on mitigating GHG emissions,

resilience should be considered the default climate strategy.

As Wildavsky observed:**?

X Resilient systems build knowledge through research and build safety
through efficient use of resources, enhancing the ability to respond to
and reduce risks over time;

x Resilient approaches optimize use oflocal knowledge of specific and
particular circumstances. Since resources are retained by individuals
and firms in the social and economic system, people will instinctively
reduce risks as they perceive them; and

X Resilient approaches create spll over knowledge by building
knowledge at local levels that can then be brought into play in other

areas. Research is a natural part of resilient systems.

The resilience approach is the complete opposite of the climate-stasis
approach since it focuses on decentralization, deregulation and freeing

markets to maximize resilience.**

We all know that certain types of risk are not suited to attempted prevention,
but instead must be met with the resilience needed to live with the risk.
Climate change is one such risk that is virtually impossible to prevent, whether

it is manmade or natural.

As efforts to mitigate GHGs fail around the world, it is long past time to
broaden the tools available to us in order to make our society resilient to

climate risk. Rather than remain largely focused on the quixotic effort to

132 paron Wildavsky. Searching for Safefy988
33 |bid
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reduce GHG emissions, the resilience approach suggests shifting the majority
of the policymaking attention to an agenda of resilience building and

adaptation, two areas with which Governments particularly struggle. A plan for



Changes in Infrastructure and Behaviour

With the everyday increase of people living in big cities, it is clear that they will
dominate global emissions. Evolutionary or adaptive structu