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 ]
View of Gotjawal Forest. Forest in such a flat area is very rare in this densely populated South Korea]

Korean name

Hangul 곶자왈숲

Hanja n/a

Revised
Romanization

Gotjawal sup

McCune-
Reischauer

Kotchawal sup

Gotjawal Forest covers the rocky area of aa lava on Jeju-do Island off South Korea’s
southwestern coast. Traditionally, Jeju-do’s local residents called any forest "Gotjawal"
when such a forest was found in rocky areas. Therefore, it is difficult to cultivate crops in
the areas, so where could remain undisturbed by people.

Etymology
According to the Jeju Dialect Dictionary, "Gotjawal" refers to an unmanned and
unapproachable forest mixed with trees and bushes.[1] However, Song Shi-tae suggested in
his Ph.D. dissertation, to give a new meaning to the term "Gotjawal" [2] because as the
Korean term "Gotjawal" shows specifically the feature of "AA Lava. Therefore, using the
term "Gotjawal Lava" instead of "AA Lava" can be useful for the land management and
groundwater management. In his another study in 2003,[3] , Song also asserted that
protecting the Gotjawal area on Jeju is essential to protecting the island’s groundwater, as
rain water penetrates directly into the groundwater aquifer in this Gotjawal area through
cracks in this region’s rocky earth. Nevertheless, some people insist that the meaning of
Gotjawal should not be restricted to geological features. They say the ecological, historical,
and cultural context should also be considered [4] . But, it is still not clear how they define
the meaning of Gotjawal.
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Features of Gotjawal Forest
Three important features of Gotjawal forest are its formation in rocky areas, plants specific
to this ecosystem, and rain water penetrating to the groundwater aquifer[5] .

Rocky areas

Typical scene of Gotjawal Forest.

Gotjawal forest is formed on rocky areas. As it was
difficult to develop these areas for agriculture, the
forest remained untouched even in the twentieth
century. Song (Song, 2000) insisted that Gotjawal’s
terrain is mainly on AA Lava. Based on his field
research, the Distribution Map [6] of Gotjawal Terrain
on Jeju-do was drawn. But further research revealed
that the terrain is not pure AA Lava but rather a
mixture of AA Lava, and Pahoehoe Lava, which Dr.
Song also suggested naming Bille Lava, following the
dialect term of local people [7] .

While Gotjawal forest includes Pahoehoe Lava, in some areas, it is true that Gotjawal Forest
is overwhelmingly a rocky area which is difficult to cultivate. So the most practical
definition of Gotjawal Forest is: "a forest on Jeju-do Island, on land difficult to cultivate
because it is a rocky area."

Home to endangered species of plants and animals. 

According to Ms. Yim Eun Young’s thesis [8] , an area called Dong Baek Dong San (meaning
'Camelia Forest', 590,083 sq. meters) in Gotjawal forest, located at San 12, Seonheul-ri,
Jocheon-eup, Jeju City, Jeju Province, is the only known natural habitat of Mankyua
chejuense http://www.users.muohio.edu/, a recently discovered genus. She also found many
other species of bryophyte during her investigation. She concluded that the Dong Baek
Dong San region in Gotjawal forest is an important area for bryophyte research[9] . The
Korean Ministry of Environment also found a variety of endemic plant species and
endangered animal species [10] . Five unrecorded species of planktons were found during
their investigation in 2005 in the Dong Baek Dong San area of Gotjawal forest. According to
Yim [11] , other parts of Jeju’s Gotjawal forest have not yet been thoroughly investigated.

Rain water penetrating to the groundwater aquifer
The percentage of rainwater permeating into the groundwater is 46% on Jeju-do, the
highest in South Korea [12] . Lava structures such as Lava Tube, Skylight, Clinker, and
Cracks contribute to this high rainwater recharge rate [13] . Such structures are typical in
AA Lava [14] . Therefore, we can say Gotjawal forest contributes to the high groundwater
permeation rate of rainwater on Jeju Island. Such a fact can easily be seen from the map. In
the northern and southern parts of Jeju Island, there are lots of small rivers flowing from
the mountains. But, in the western and eastern parts, there are a few rivers. This is because
almost all the rainwater comes down to the groundwater through Gotjawal forest in the
eastern and western parts of Jeju, leaving little water to flow through rivers.
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Distribution of Gotjawal Forest
According to Song [15] , there are four main Gotjawal terrains on Jeju-do Island. They cover
224 square kilometers[16] , comprising about 12% of the whole of Jeju-do island (1,848
square kilometers). The Gotjawal terrain is located in the western and eastern parts.
Perhaps this is because the lava spewed slowly in this area – where the slope of the earth is
less steep compared to the northern and southern parts. A map showing the distribution of
Gotjawal Forest in Jeju-do Island, included in the paper of Song [17] can be seen here.
http://www.gotjawal.com

Protection and development issues

Gloydius ussuriensis on Dong Baek Dong San →
Gotjawal Forest

As is seen from the three features of
Gotjawal forest, it was difficult to develop
this forest before modernization, as it is
formed on quite rocky areas. That’s why
Gotjawal forest could keep its original
ecology generally untouched by human
activity. But beginning in the 1980s, it is now
possible to develop the forest to establish
golf courses and other tourist facilities, with
the help of technology. And developing new
tourist attractions is important for this
island, which depends on the tourist
industry.

With such threats to the ecology, a citizens’ movement to protect Gotjawal forest arose on
Jeju-do. "Gotjawal People [18]" is solely dedicated to the protection of Gotjawal forest.
Half-million citizens of Jeju-do not only focus on the forest plants, but also on its critically
important function of recharging and cleaning groundwater supply. People are aware that
protecting Gotjawal forest is essential to the protection of groundwater, which is under
threat from overuse for the agriculture and golf industries.

In fact, protecting Gotjawal forest contributes to protecting groundwater in two ways: (1)
Gotjawal forest is an important groundwater recharging area. So, by protecting the forest,
the groundwater can be recharged. (2) Golf courses use huge amounts of groundwater [19] .
As golf courses are usually built in Gotjawal nowadays, we can protect the groundwater by
protecting Gotjawal forest.
However, some parts of Gotjawal forest have already been developed. Some parts of the
forest are now golf courses. By the end of 2005, there were already more than 16 golf
courses on Jeju, and many golf courses are either under construction or in the planning
stages. In addition, a location set for a famous TV drama, The Legend, was established on a
part of the forest. Other tourist sites are also being planned in or near Gotjawal forest.
How much groundwater is used by golf courses and whether the present use of 
groundwater is sustainable is the subject of many hot debates. In data from 2002, we find 
documentation that water used for domestic purposes per day in Jeju is 634,864㎥/day, 
(43%), while water used for agricultural purposes per day is 800,565㎥/day (54%) [20] .These 
researchers referred to the report issued by KOWACO [21] . Water used by 16 golf courses 
during 2004 was 39,303 ton per day [22] . Environmental organizations say that golf courses
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are the main cause of groundwater exhaustion and pollution [23] , but we do not yet know
whether this is true or not.
In 2007, the Jeju Provincial Government established the "Gotjawal Trust [24]", supposedly
dedicated to the protection of Gotjawal forest. Nonetheless the government has been
criticized for allowing the construction of golf courses and other tourist facilities that are
rapidly destroying Gotjawal.
In addition, a part of Gotjawal (Dong Baek Dong San, Camelia Forest) was designated as a
Local Natural Monument in 1981 by Jeju’s Provincial Government [25] . But the government
has not paid much attention or budgeted necessary funds for research and education
projects for Dong Baek Dong San forest.

Gotjawal Forest as an Internationally Important Wetland

Some population of Japanese Paradise
Flycatcher breeds in Gotjawal Forest.

Gotjawal Forest qualifies as Internationally Important
Wetlands as designated by the Ramsar Convention on
Wetlands [26] . And Gotjawal forest falls into the
wetland type of Zk(b) karst and other subterranean
hydrological systems [27] .

Ramsar Convention guidelines say that, "Regardless of
genesis, these terms (karst and other subterranean
hydrological systems) should be used to include all
subterranean cavities and voids with water. Such sites
would be eligible for inclusion in the Ramsar List
whenever the site selection Criteria are fulfilled [28] ." This guideline further clarifies the
definition of Wetlands by saying that "The Ramsar definition of wetlands (Article 1.1) should
be read/understood to include surface and subterranean wetlands, although the Convention
text does not explicitly refer to these systems. [29] .

When consdering the essential function of Gotjawal forest in recharging and protecting
groundwater – and the sole source of water for 500,000 people on Jeju – Gotjawal forest
qualifies as Internationally Important Wetland according to the Ramsar Convention. In
addition, Gotjawal forest qualifies as a Ramsar Site because of its unique forest ecology.
The Ramsar Convention requires that a wetland meet just ONE of the criteria suggested by
the Convention in order to be considered an Internationally Important Wetland [30] .
According to the above mentioned guidelines, Gotjawal forest qualifies on the basis of ALL
of the following criteria [31] .
• Criterion 1: A wetland should be considered internationally important if it contains a

representative, rare, or unique example of a natural or near-natural wetland type found
within the appropriate biogeographic region. (About Criterion 1, the Convention further
explains [32] :)

• Criterion 2: A wetland should be considered internationally important if it supports
vulnerable, endangered, or critically endangered species or threatened ecological
communities. 

Hydrological importance. As indicated by Article 2 of the Ramsar Convention, wetlands can 
be selected for their hydrological importance which, inter alia, may include the following 
attributes. They may: i) play a major role in the natural control, amelioration or prevention 
of flooding; ii) be important for seasonal water retention for wetlands or other areas of
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conservation importance downstream; iii) be important for the recharge of aquifer; iv) form
part of karst or underground hydrological or spring systems that supply major surface
wetlands;
Gotjawal forest in Jeju-do qualifies criterion 1, because it is an important area of
groundwater recharge, as is explained by paragraph "Features of Gotjawal forest" of this
article. And it qualifies the criterion 2, because it provides habitat for endangered species
of fern, as is explained in paragraph 2 [33] of this article. In addition, Gotjawal forest is also
a regular breeding site for endangered bird species, including the Fairy Pitta, Pitta
brachyura nympha [34] , and Japanese Paradise Flycatcher, Terpsiphone atrocaudata[35] .

Footnotes
[1] Jeju P. G., 1995
[2] Song, 2000, p.116
[3] Song, 2003, p.47
[4] Jeong, 2004, p.41
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[6] http:/ / www. gotjawal. com
[7] Song, 2003, p.48
[8] Yim, 2007, p.79
[9] Yim, 2007, p.78
[10] Press release form Korean Ministry of Environment (http:/ / www. me. go. kr/ dev/ board/ board.

jsp?id=notice_03& mode=view& idx=14262)
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[14] Song, 2000, p.16
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[23] Korean Federation for Environmental Movement (http:/ / english. kfem. or. kr/ )
[24] http:/ / www. jejutrust. net
[25] Online Encyclopedia of NAVER (http:/ / 100. naver. com/ 100. nhn?docid=736551)
[26] Jang et al, 2009, p.103
[27] Ramsar Convention, 2009, B 
[28] Ramsar Convention, 2009, A, part VI. Guidelines for identifying and designating specific wetland types,

paragraph 120 
[29] Ramsar Convention, 2009, A, part VI. Guidelines for identifying and designating specific wetland types,

paragraph 128
[30] Ramsar Convention, 1987, Article 2-2
[31] Ramsar Convention, 2009 C
[32] Ramsar Convention, 2009, paragraph-Guidelines for the application of the Criteria- criteria 1: 1d)
[33] Yim, 2007, p.79
[34] Kim, 2003, p.3
[35] Oh et al, 2002, p.93

http://en.wikipedia.org/w/index.php?title=Karst
http://en.wikipedia.org/w/index.php?title=Jeju-do
http://en.wikipedia.org/w/index.php?title=Fern
http://en.wikipedia.org/w/index.php?title=Fairy_Pitta
http://en.wikipedia.org/w/index.php?title=Japanese_Paradise_Flycatcher
http://www.gotjawal.com
http://en.wikipedia.org/w/index.php?title=Korean
http://www.me.go.kr/dev/board/board.jsp?id=notice_03&mode=view&idx=14262
http://www.me.go.kr/dev/board/board.jsp?id=notice_03&mode=view&idx=14262
http://www.jejuwater.go.kr/sujawon/index3_3.jsp?pageNum=3
http://www.gotjawal.com
http://english.kfem.or.kr/
http://www.jejutrust.net
http://100.naver.com/100.nhn?docid=736551


Gotjawal Forest 6

References 
• Han, Sang-cheol, 2002, Study on the grouting method of construction of Jeju island

groundwater (http:/ / www. riss4u. net/ link?id=U9572637_002|A), Cheju National
University.

• Jang, Yong-chang and Chanwon Lee, 2009, Gotjawal Forest as an internationally
important Wetlant, Journal of Korean Wetlands Studies, Vol 11-1, April 2009, pp.99-104 

• Jeju Provincial Government, 1995, Dialect Dictionary (http:/ / www. jejulib. or. kr/ sub3/
index. php?mode=1& search_flag=1& search_field1=all& value1=Á¦ÁÖ¾î»çÀü|Jeju)

• Jeong, Gwang-jung, 2004, Gotjawal and the livelihood of Jeju’s People, 2004, Jeju
Educational College, V. 33, pp. 41~65.

• Kim, Jeong-hee, 2006, Impact Study of golf course construction planning on the
groundwater sustainable yield in Jeju Island (http:/ / www. riss4u. net/
link?id=U10335973_003|The), Seoul National University, M.A. thesis.

• Kim, Eun-mi, 2003, Habitat Environment of Fairy Pitta (Pitta nympha Temminck &
Schlegel) on Jeju Island, Korea (http:/ / www. riss4u. net/ link?id=U10067653_002|), Jeju
National University, M.A. thesis.

• Ko, Kiwon, 1997, Characteristics of Groundwater Existence on Jeju Island and its
hydro-geological relationship with Seogwipo layer (http:/ / www. riss4u. net/
link?id=U3627654_003|), Pusan University, Ph.D dissertation.

• KOWACO(Korea Water Resources Corporation (http:/ / www. kwater. or. kr)), 2003,
Comprehensive Research Report on the Hydrology and Groundwater of Jeju Island.

• Oh, Hong-shik, Byung-soo Kim, and Wanbyung Kim, 2002, Study on the bird communities
of Mt. Halla, Korea Journal of Ornithology (http:/ / www. riss4u. net/
link?id=A40119786|A), Vol 9, No. 2, pp85-104

• Ramsar Convention, 1987, Convention on Wetlands text (http:/ / ramsar. org/ key_conv_e.
htm|The), as amended in 1982 and 1987

• Ramsar Convention, 2009 A, |Strategic Framework for the List of Wetlands of
International Importance, edition 2009 (http:/ / www. ramsar. org/ key_guide_list2009_e.
htm)

• Ramsar Convention, 2009 B, |Strategic Framework for the List of Wetlands of
International Importance, edition 2009, Annex B: Ramsar Classification System for
Wetland Type (http:/ / www. ramsar. org/ key_guide_list2009_e. htm#B)

• Ramsar Convention, 2009 C, |Strategic Framework for the List of Wetlands of
International Importance, edition 2009, Annex C: Criteria for Identifying Wetlands of
International Importance (http:/ / www. ramsar. org/ key_guide_list2009_e. htm#C)

• Song, Shi-tae, 2000, Distributions and Lithology of the Aa Rubble Flows in Cheju Island,
Korea (http:/ / www. riss4u. net/ link?id=U7878442_002|), Pusan University, Ph.D.
Dissertation.

• Song, Shi-tae, 2003, Lavas in Gotjawal Terrain, Jeju Island, Korea No.3, Doneori Gotjawal
Lava, Journal of Basic Science (http:/ / www. riss4u. net/ link?id=A40021187|), Jeju
National University, V16(1), pp. 47~55.

• Song, Shi-tae, Kiwon Ko, and Sun Yoon, 1996, A survey on Gotjawal and Lava tube
affecting groundwater recharge and pollution in Jeju, Korea Groundwater and
Environment, pp. 68-69 

• Yim, Eun-young, 2007, Bryophyte Flora of Dongbaek-dongsan, Jeju-do (http:/ / www.
riss4u. net/ link?id=U10812496_003|), Cheju National University, M.A. thesis.

http://www.riss4u.net/link?id=U9572637_002|A
http://www.jejulib.or.kr/sub3/index.php?mode=1&search_flag=1&search_field1=all&value1=%C1%A6%C1%D6%BE%EE%BB%E7%C0%FC|Jeju
http://www.jejulib.or.kr/sub3/index.php?mode=1&search_flag=1&search_field1=all&value1=%C1%A6%C1%D6%BE%EE%BB%E7%C0%FC|Jeju
http://www.riss4u.net/link?id=U10335973_003|The
http://www.riss4u.net/link?id=U10335973_003|The
http://www.riss4u.net/link?id=U10067653_002|
http://www.riss4u.net/link?id=U3627654_003|
http://www.riss4u.net/link?id=U3627654_003|
http://www.kwater.or.kr
http://www.riss4u.net/link?id=A40119786|A
http://www.riss4u.net/link?id=A40119786|A
http://ramsar.org/key_conv_e.htm|The
http://ramsar.org/key_conv_e.htm|The
http://www.ramsar.org/key_guide_list2009_e.htm
http://www.ramsar.org/key_guide_list2009_e.htm
http://www.ramsar.org/key_guide_list2009_e.htm#B
http://www.ramsar.org/key_guide_list2009_e.htm#C
http://www.riss4u.net/link?id=U7878442_002|
http://www.riss4u.net/link?id=A40021187|
http://www.riss4u.net/link?id=U10812496_003|
http://www.riss4u.net/link?id=U10812496_003|


Gotjawal Forest 7

• Yun Beomseop, Sangeun Lee, Donghoon Cha, and Heekyung Park, 2006, Analyzing the
Groundwater Use Sustainability of Small Islands Using System Dynamics: Jeju Island
Case Study (http:/ / www. riss4u. net/ link?id=A75391694|)

External links
• Gotjawal People (http:/ / www. gotjawal. com), NGO dedicated to protection of Gotjawal

Forest
• Gotjawal Trust (http:/ / www. jejutrust. net), NGO supported by Jeju Provincial

Government
• Jeju Olle (http:/ / www. jejuolle. org/ eng/ course/ co_course. html?csno=11), trail route

through Gotjawal forest developed for ecological tourism

http://www.riss4u.net/link?id=A75391694|
http://www.gotjawal.com
http://www.jejutrust.net
http://en.wikipedia.org/w/index.php?title=Jeju
http://www.jejuolle.org/eng/course/co_course.html?csno=11
http://en.wikipedia.org/w/index.php?title=Ecological_tourism


Gotjawal Forest 8

Article Sources and Contributors
Gotjawal Forest  Source: http://en.wikipedia.org/w/index.php?oldid=293882755  Contributors: Alan Liefting, Caspian blue, PC78, Yongchangjang



Gotjawal Forest 9

Image Sources, Licenses and Contributors
Image:Gotjawal_Forest_in_Jeju.jpg  Source: http://en.wikipedia.org/w/index.php?title=File:Gotjawal_Forest_in_Jeju.jpg  License: unknown
 Contributors: User:Yongchangjang
Image:Gotjawal_Forest.jpg  Source: http://en.wikipedia.org/w/index.php?title=File:Gotjawal_Forest.jpg  License: unknown  Contributors:
User:Yongchangjang
Image:Gloydius_ussuriensis.JPG  Source: http://en.wikipedia.org/w/index.php?title=File:Gloydius_ussuriensis.JPG  License: unknown  Contributors:
User:Yongchangjang
Image:Japanese_Paradise_Flycatcher.jpg  Source: http://en.wikipedia.org/w/index.php?title=File:Japanese_Paradise_Flycatcher.jpg  License: unknown
 Contributors: User:Yongchangjang



License 10

License
Version 1.2, November 2002 

Copyright (C) 2000,2001,2002 Free Software Foundation, Inc. 
51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA 
Everyone is permitted to copy and distribute verbatim copies 
of this license document, but changing it is not allowed. 

0. PREAMBLE
The purpose of this License is to make a manual, textbook, or other functional and useful document "free" in the sense of freedom: to assure everyone
the effective freedom to copy and redistribute it, with or without modifying it, either commercially or noncommercially. Secondarily, this License
preserves for the author and publisher a way to get credit for their work, while not being considered responsible for modifications made by others. 
This License is a kind of "copyleft", which means that derivative works of the document must themselves be free in the same sense. It complements the
GNU General Public License, which is a copyleft license designed for free software. 
We have designed this License in order to use it for manuals for free software, because free software needs free documentation: a free program should
come with manuals providing the same freedoms that the software does. But this License is not limited to software manuals; it can be used for any
textual work, regardless of subject matter or whether it is published as a printed book. We recommend this License principally for works whose purpose
is instruction or reference. 

1. APPLICABILITY AND DEFINITIONS 
This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright holder saying it can be distributed under
the terms of this License. Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that work under the conditions stated
herein. The "Document", below, refers to any such manual or work. Any member of the public is a licensee, and is addressed as "you". You accept the
license if you copy, modify or distribute the work in a way requiring permission under copyright law. 
A "Modified Version" of the Document means any work containing the Document or a portion of it, either copied verbatim, or with modifications and/or
translated into another language. 
A "Secondary Section" is a named appendix or a front-matter section of the Document that deals exclusively with the relationship of the publishers or
authors of the Document to the Document's overall subject (or to related matters) and contains nothing that could fall directly within that overall subject.
(Thus, if the Document is in part a textbook of mathematics, a Secondary Section may not explain any mathematics.) The relationship could be a matter
of historical connection with the subject or with related matters, or of legal, commercial, philosophical, ethical or political position regarding them. 
The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of Invariant Sections, in the notice that says that the
Document is released under this License. If a section does not fit the above definition of Secondary then it is not allowed to be designated as Invariant.
The Document may contain zero Invariant Sections. If the Document does not identify any Invariant Sections then there are none. 
The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in the notice that says that the Document
is released under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words. 
A "Transparent" copy of the Document means a machine-readable copy, represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input to text formatters or for automatic translation to a variety of formats
suitable for input to text formatters. A copy made in an otherwise Transparent file format whose markup, or absence of markup, has been arranged to
thwart or discourage subsequent modification by readers is not Transparent. An image format is not Transparent if used for any substantial amount of
text. A copy that is not "Transparent" is called "Opaque". 
Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format, LaTeX input format, SGML or XML using
a publicly available DTD, and standard-conforming simple HTML, PostScript or PDF designed for human modification. Examples of transparent image
formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word processors, SGML
or XML for which the DTD and/or processing tools are not generally available, and the machine-generated HTML, PostScript or PDF produced by some
word processors for output purposes only. 
The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed to hold, legibly, the material this License
requires to appear in the title page. For works in formats which do not have any title page as such, "Title Page" means the text near the most prominent
appearance of the work's title, preceding the beginning of the body of the text. 
A section "Entitled XYZ" means a named subunit of the Document whose title either is precisely XYZ or contains XYZ in parentheses following text that
translates XYZ in another language. (Here XYZ stands for a specific section name mentioned below, such as "Acknowledgements", "Dedications",
"Endorsements", or "History".) To "Preserve the Title" of such a section when you modify the Document means that it remains a section "Entitled XYZ"
according to this definition. 
The Document may include Warranty Disclaimers next to the notice which states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards disclaiming warranties: any other implication that these Warranty
Disclaimers may have is void and has no effect on the meaning of this License. 

2. VERBATIM COPYING 
You may copy and distribute the Document in any medium, either commercially or noncommercially, provided that this License, the copyright notices,
and the license notice saying this License applies to the Document are reproduced in all copies, and that you add no other conditions whatsoever to
those of this License. You may not use technical measures to obstruct or control the reading or further copying of the copies you make or distribute.
However, you may accept compensation in exchange for copies. If you distribute a large enough number of copies you must also follow the conditions in
section 3. 
You may also lend copies, under the same conditions stated above, and you may publicly display copies. 

3. COPYING IN QUANTITY 
If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering more than 100, and the Document's
license notice requires Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the
front cover, and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The front
cover must present the full title with all words of the title equally prominent and visible. You may add other material on the covers in addition. Copying
with changes limited to the covers, as long as they preserve the title of the Document and satisfy these conditions, can be treated as verbatim copying in
other respects. 
If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many as fit reasonably) on the actual cover,
and continue the rest onto adjacent pages. 
If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent copy
along with each Opaque copy, or state in or with each Opaque copy a computer-network location from which the general network-using public has
access to download using public-standard network protocols a complete Transparent copy of the Document, free of added material. If you use the latter
option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will
remain thus accessible at the stated location until at least one year after the last time you distribute an Opaque copy (directly or through your agents or
retailers) of that edition to the public. 
It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them a
chance to provide you with an updated version of the Document. 

4. MODIFICATIONS 
You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role of the Document, thus licensing distribution and modification of the
Modified Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version: 
1. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of previous versions (which should, if there

were any, be listed in the History section of the Document). You may use the same title as a previous version if the original publisher of that version
gives permission.

2. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifications in the Modified Version, together
with at least five of the principal authors of the Document (all of its principal authors, if it has fewer than five), unless they release you from this
requirement.

3. State on the Title page the name of the publisher of the Modified Version, as the publisher.
4. Preserve all the copyright notices of the Document.
5. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.



License 11

6. Include, immediately after the copyright notices, a license notice giving the public permission to use the Modified Version under the terms of this
License, in the form shown in the Addendum below.

7. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the Document's license notice.
8. Include an unaltered copy of this License.
9. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the title, year, new authors, and publisher of the

Modified Version as given on the Title Page. If there is no section Entitled "History" in the Document, create one stating the title, year, authors, and
publisher of the Document as given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.

10. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the Document, and likewise the network
locations given in the Document for previous versions it was based on. These may be placed in the "History" section. You may omit a network
location for a work that was published at least four years before the Document itself, or if the original publisher of the version it refers to gives
permission.

11. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the section, and preserve in the section all the substance and
tone of each of the contributor acknowledgements and/or dedications given therein.

12. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or the equivalent are not considered
part of the section titles.

13. Delete any section Entitled "Endorsements". Such a section may not be included in the Modified Version.
14. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with any Invariant Section.
15. Preserve any Warranty Disclaimers.
If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version's license notice. These titles must be distinct from any other section titles. 
You may add a section Entitled "Endorsements", provided it contains nothing but endorsements of your Modified Version by various parties--for example,
statements of peer review or that the text has been approved by an organization as the authoritative definition of a standard. 
You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover
Texts in the Modified Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements made by)
any one entity. If the Document already includes a cover text for the same cover, previously added by you or by arrangement made by the same entity
you are acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from the previous publisher that added the
old one. 
The author(s) and publisher(s) of the Document do not by this License give permission to use their names for publicity for or to assert or imply
endorsement of any Modified Version. 

5. COMBINING DOCUMENTS 
You may combine the Document with other documents released under this License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all of the original documents, unmodified, and list them all as Invariant
Sections of your combined work in its license notice, and that you preserve all their Warranty Disclaimers. 
The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make the title of each such section unique by adding at the end of it, in
parentheses, the name of the original author or publisher of that section if known, or else a unique number. Make the same adjustment to the section
titles in the list of Invariant Sections in the license notice of the combined work. 
In the combination, you must combine any sections Entitled "History" in the various original documents, forming one section Entitled "History"; likewise
combine any sections Entitled "Acknowledgements", and any sections Entitled "Dedications". You must delete all sections Entitled "Endorsements." 

6. COLLECTIONS OF DOCUMENTS 
You may make a collection consisting of the Document and other documents released under this License, and replace the individual copies of this
License in the various documents with a single copy that is included in the collection, provided that you follow the rules of this License for verbatim
copying of each of the documents in all other respects. 
You may extract a single document from such a collection, and distribute it individually under this License, provided you insert a copy of this License into
the extracted document, and follow this License in all other respects regarding verbatim copying of that document. 

7. AGGREGATION WITH INDEPENDENT WORKS 
A compilation of the Document or its derivatives with other separate and independent documents or works, in or on a volume of a storage or distribution
medium, is called an "aggregate" if the copyright resulting from the compilation is not used to limit the legal rights of the compilation's users beyond
what the individual works permit. When the Document is included in an aggregate, this License does not apply to the other works in the aggregate which
are not themselves derivative works of the Document. 
If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document is less than one half of the entire
aggregate, the Document's Cover Texts may be placed on covers that bracket the Document within the aggregate, or the electronic equivalent of covers
if the Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate. 

8. TRANSLATION 
Translation is considered a kind of modification, so you may distribute translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may include a translation of this License, and all the license notices in the Document,
and any Warranty Disclaimers, provided that you also include the original English version of this License and the original versions of those notices and
disclaimers. In case of a disagreement between the translation and the original version of this License or a notice or disclaimer, the original version will
prevail. 
If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement (section 4) to Preserve its Title (section 1) will
typically require changing the actual title. 

9. TERMINATION 
You may not copy, modify, sublicense, or distribute the Document except as expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate your rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance. 

10. FUTURE REVISIONS OF THIS LICENSE 
The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from time to time. Such new versions will be
similar in spirit to the present version, but may differ in detail to address new problems or concerns. See http:/ / www. gnu. org/ copyleft/ .
Each version of the License is given a distinguishing version number. If the Document specifies that a particular numbered version of this License "or
any later version" applies to it, you have the option of following the terms and conditions either of that specified version or of any later version that has
been published (not as a draft) by the Free Software Foundation. If the Document does not specify a version number of this License, you may choose any
version ever published (not as a draft) by the Free Software Foundation. 

How to use this License for your documents 
To use this License in a document you have written, include a copy of the License in the document and put the following copyright and license notices
just after the title page: 

Copyright (c) YEAR YOUR NAME. 
Permission is granted to copy, distribute and/or modify this document 
under the terms of the GNU Free Documentation License, Version 1.2 
or any later version published by the Free Software Foundation; 
with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. 
A copy of the license is included in the section entitled "GNU 
Free Documentation License". 

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with...Texts." line with this: 
with the Invariant Sections being LIST THEIR TITLES, with the 
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST. 

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two alternatives to suit the situation. 
If your document contains nontrivial examples of program code, we recommend releasing these examples in parallel under your choice of free software
license, such as the GNU General Public License, to permit their use in free software. 

http://www.gnu.org/copyleft/.
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