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Further building relocations have not been required; as of win-
ter 2006/07 however, building foundations that were once dry and
frozen are now becoming waterlogged throughout the Historic
Settlement Area. This seems to be related to ground thaw and pos-
sibly a rise in the water table or land subsidence. Along with shore-
line and permafrost monitoring, this introduction of moisture is
being monitored for increased freeze/thaw activity and fungal
attack that could damage structural integrity.

The development of a Strategic Salvage Plan which will prepare
for a worst case scenario for cultural resources on Herschel Island
is underway. A team of architectural conservationists, an archaeol-
ogist and a palaeontologist from the Government of Yukon will be
visiting the island in July, 2007 to study the current situation and
collect field measurements to contribute to the plan. The plan will
attempt to ensure that as much of the scientific information and
cultural values pertaining to the site as possible are retained and at
least fully documented for posterity. It will also outline a staged and
prioritized reaction as well as cost implications should the predict-
ed progress and extent of climate change, and its effects on the
coastal regime be fully realized.

It seems certain that the period of history we are now living in
can be added onto the many layers of change over history and onto
the exceptional cultural and natural values that Ivvavik/
Vuntut/Herschel Island (Qikiqtaruk) embodies and offers the
world. The lessons to be learned are many.

Visit www.yukonheritage.com and go to the publications sec-
tion to see an overview of the heritage of Herschel Island in the two
online publications: Herschel Island - Qikiqtaruk and Qikigtaruk -
Inuvialuit Archaeology on Herschel Island. Further information
can be found at http://www.virtualmuseum.ca/Exhibitions/
Herschel/English/menu.html.

M. Douglas Olynyk
Historic Sites Manager
Yukon Government

June, 2001 - the NW&TCo Store shed addition after being crushed by sea
ice the previous fall (Credit: Government of Yukon Territory)
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July, 2003 - the NW&TCo Store after the shed addition was removed and the
building raised (Credit: Government of Yukon Territory)

August, 2003 - the NW&TCo Store after being moved five metres back from
the shore. This building and the Canada Customs Warehouse and Hunters
and Travellers Cabin to the left had to be moved an additional five metres in
the summer of 2004 (Credit: Government of Yukon Territory)
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Illustrating the former and current locations
of Building #1, Building #3, and the
Hunters & Travellers Cabin;
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shoreline from the 1920s to the present

.Orlﬁmlhlilﬁ'lnlouﬂoﬂ
. Current building location

DEPRESSED AREAS,
SEASONAL FLOODING

SHORELINE IN 2003

(approximate)

7 SHORELINE IN 1920s

,’(- SHORELINE IN 1987

/ / 4 SHORELINE IN 2000 approximate
!

FULL LENGTH BUILDING ADDITION
DISMANTLED IN 2001
FLOOR FRAMING REMAINS IN PLACE

Plan showing building relocations as of 2006. Building #1 is the NW&TCo Store, Building #2 is the Canada Customs Warehouse (Credit: Government of Yukon
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A map of the middle part of the Yustyd valley, with archaeological sites and 10 m contour lines, based on the CORONA imagery, UNESCO Project

(UNESCO Copyright)

The jagged, towering Altai Mountains stretch 2,000 km across China,
Mongolia, Russia, and Kazakhstan. The Russian section of this moun-
tain range was inscribed as a natural site on the World Heritage List in
1998. The area inscribed includes Altaisky Zapovednik and a buffer
zone around Lake Teletskoye; Katunsky Zapovednik and a buffer zone
around Mount Belukha; and the Ukok Quiet Zone on the Ukok
Plateau. The region represents the most complete sequence of altitudi-
nal vegetation zones in central Siberia, from steppe, forest-steppe,
mixed forest, sub-alpine vegetation to alpine vegetation. The site is also
an important habitat for endangered animal species such as the snow
leopard. Although the Altai Mountains of Siberia were inscribed for
their natural value on the World Heritage List, their cultural value
should by no means be underestimated.

The Altai Mountains, indeed, bear unique testimonies to the
Scythian civilization that inhabited the Eurasian Steppe during the first
millennium BC. They developed a distinct nomadic way of life that
was homogenous throughout the Eurasian Steppe, from the Black Sea
area to the Mongolian Plain, and interacted with the neighbouring civ-
ilizations of China, India, Iran, Mesopotamia and Greece.

As Scythians have left little structural heritage and no written
records, there are only two sources of information providing us with
knowledge on this nomadic civilization. The first is historical records
left by the Greek historian, Herodotus, who devoted the fourth book of
his Histories to the Scythians. The second is archaeological sites, i.e.
Scythian burial mounds, the so-called kurgans, and the artefacts con-
tained in them.
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Conserved in their original state, the kurgans in the Altai Mountains
are of the utmost importance. The local climate, as well as the peculiar
way the kurgans were constructed, created ideal conditions for their
preservation; as rain seeped down into the tombs, it froze and never
thawed. As such, all the buried material (metal, gold and pottery), even
organic material (wood, leather, clothes, textiles and even mummified
human bodies and horses’ bodies) was kept intact over the millennia.
To this day, the only frozen tombs discovered anywhere in the world
are those that have been found in the Altai Mountains.

Many 19"-century scholars were prejudiced against Herodotus’
record, in spite of numerous archaeological discoveries showing that
as a witness he was conscientious and trustworthy.

Now, the organic material yielded by the frozen tombs of the Altai
has confirmed Herodotus’ accounts of Scythian culture. Occupation,
dress, weapons, as well as customs such as the embalmment of the
corpses of chieftains, burial with a concubine, purifying after burial,
and scalping of slain enemies are confirmed by study of the artefacts
from the frozen tombs in the Altai Mountains. This information could
not have been determined by the research made on the Scythian kur-
gans in the Black Sea region alone.

The material culture yielded by the excavation of the frozen tombs,
in particular the organic material, sheds light, not only on the Scythian
themselves, but on the other civilizations with which the Scythians were
in contact: the Persian and Chinese textiles yielded from frozen tombs
in the Pazyryk are older than any surviving examples in Persia or China.

Furthermore, the frozen tombs also revealed previously unknown
connections between different regions during the second half of the
first millennium BC. For example, the clothes discovered from the
research project led by the Sino-French IPAX-CNRS team in the mid-
dle of the Taklamakan Desert (Djoumboulak-Koum) show striking
similarities to those yielded from the frozen tombs belonging to the
Pazyryk culture (6th to 3rd century BC) of the high Altai Mountains,
thus demonstrating a connection that already existed between East
and West long before this route became known as the Silk Road.

The first discovery of a frozen tomb dates back to 1865 by the aca-
demician V.V. Radloff in Berel and Katanda, but scientific research
started with S. Rudenko’s excavations that took place from 1945 to
1949 in Pazyryk and Tuekta on a series of large burial mounds and
several small ones. The discovery of frozen content in Pazyryk pro-
vided a good understanding of how ice formed within the tombs. In
addition, frozen tombs yielded not only organic material such as car-
pets and wooden material, but also embalmed bodies that had been
perfectly preserved. The research on these frozen funerary chambers
considerably broadened scientific knowledge of the Scythian culture,
and provided the name for the so-called ‘Pazyryk Culture’ (6th to 3rd
century BC).

However, it was only in the 1990s that multidisciplinary scientific
research using modern techniques began in this area. In 1993, the
Institute of Archaeology and Ethnography of the Siberian Branch of
the Russian Academy of Science (Polosmak, N. 1994), excavated a
kurgan in the High Ukok Plateau; this was the first barrow found that
contained solely a woman, a beautifully tattooed corpse later known
as the “Ice Maiden.” Her attire was one of the oldest pieces of female
clothing ever found from a nomadic society. Her blouse was made of
non-local silk from undomesticated silkworms, providing evidence of
long-distance trade with India.

The French CNRS (Francfort, H-P. 2002) and the Margulan
Institute of Kazakhstan (Z. Samashev), in collaboration with the
Ligabue Research Centre of Venice, excavated from 1998 to 2000 a
rich frozen burial ground known as Berel 11 (4th to 3rd century BC).
The excavation of Berel 11 yielded two mummified bodies, though
decomposed, along with thirteen sacrificed, fully harnessed horses,

thus providing rich material for anthropological and paleopathologi-
cal research on mummies, as well as for DNA study. The examination
of organic matter that had been ingested by the horses provided infor-
mation about the flora history of the region, and even indicated in
which season the tombs were constructed.

The most recent research was jointly conducted from 2004 to 2006
by the German Archaeological Institute (DAI) (H. Parzinger), in col-
laboration with the Institute of Archaeology and Ethnography of the
Siberian Branch of the Russian Academy of Science (V. Molodin) and
the Institute of Archaeology of the Mongolian Academy of Science
(D. Zeveendorzh) in Bayan Olgy, the southern part of the Altai
Mountains, northwest of Mongolia. Of particular value, kurgan Olon
Kurin Gol 10 contained a completely intact burial chamber with a
mummified blond warrior fully dressed and equipped with a full set
of weapons. Through a dendro-chronological study carried out on the
logs of the burial chamber, the findings of the excavation were iden-
tified as belonging to the Pazyryk culture (early 3rd Century BC). The
research provided precious information regarding the extent of the
Pazyryk culture in the Altai Mountains, found until today only in the
northern part of the Altai. This will also contribute to considerably
enlarge the current knowledge on the relations of the different
nomadic peoples that existed at that time, between Southern Siberia
and other regions in its vicinity.

Now, the permafrost layer of the Altai Mountains is endangered by
climate change and as such frozen tombs are endangered. In particu-
lar, mountain permafrost is most sensitive to climate change; its aver-
age temperature remains usually within one or two degrees of freez-
ing point. Temperature data from Mongolian mountain regions avail-
able for the last 30 years show a rise in permafrost temperatures by
0.1°C per decade in the Khentei and Khangai and 0.2°C per decade in
Kovsgol mountain regions. Glacier research shows that the glaciers in
the Altai Mountains have been melting for decades. Rough estimates
showed that the glaciers have lost up to 27 % of their mass in the last
100 years. Average retreat rates are 9-20 m per year. Further degrada-
tion of glaciers is almost certain, and closely linked to the melting of
the region’s permafrost layer.

Consequently, significant reduction or disappearance of the per-
mafrost is predicted for the middle of this century in the Altai
Mountains. The most significant impact will be observed near the
lower boundary of alpine permafrost, where the frozen grounds are
very sensitive to climate change. Many frozen tombs in the Altai are
situated within this area of sporadic and discontinuous permafrost,
and are therefore extremely vulnerable, and will consequently thaw as
a result. This will lead us to lose invaluable, undiscovered research
material that sheds light on the important culture that flourished dur-
ing the first millennium BC.

Taking into account the above-mentioned clear indication of the
thawing of permafrost in the Altai Mountains that preserved the
frozen condition of the Kurgans for millennia, archaeologists, in close
co-operation with climatologists, geographers, and geocryologists,
requested the attention of UNESCO and its assistance on this urgent
issue. The result of this initiative was the UNESCO project,
“Preservation of the Frozen Tombs in the Altai Mountains’
(UNESCO/Flanders Funds-in-Trust), established in 2005.

The strategy proposed by the project was to first establish an accu-
rate inventory of the remaining kurgans in the Altai Mountains, along
with accurate maps produced through advanced satellite imagery
technique. The second step would be to identify and locate frozen
tombs, and this became possible now thanks to sophisticated geophys-
ical survey techniques, and also specialized geocryological tech-
niques, combined with satellite imagery that can produce a map of
permafrost zone. The third step would be to monitor the permafrost
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Olon Kurin Gol 10, burial chamber (Copyright: DAI)

layer to determine how quickly the frozen tombs are thawing. The
UNESCO World Heritage Centre, under the above-mentioned project,
has initiated a monitoring programme to see how quickly the per-
mafrost zone is thawing in the Russian part of the Altai, and will pub-
lish its result in its final report end of 2007.

However, climate change is a global phenomenon, and it is obvi-
ous that our efforts to prevent frozen tombs from thawing would pre-
serve only a limited number of frozen tombs, if any. Consequently, in
order to save as much invaluable research material lying in the frozen
tombs as possible, excavations should be considered. In such cases,
excavations should be carried out by means that are fully respectful of
the local population of the Altai Mountains.

The scope of the current UNESCO project is at present limited to
the first step, along with the permafrost monitoring programme.
Therefore international academic and scientific communities should
be mobilized to ensure that the invaluable research material is at best
preserved, or at least documented. For this purpose, co-operation at all
levels between the countries concerned would be crucial in order to
ensure harmonized procedures and obtain the best synergy. In addi-
tion, to manage the frozen tombs, the establishment of an archaeolog-
ical park in the areas in which frozen kurgans are concentrated is high-
ly to be recommended.

This will, first of all, serve as an open-air museum for education-
al purposes; secondly, contribute to the sustainable development of
the communities concerned; and thirdly, through the systematic mon-
itoring of the frozen tombs within the boundary, prevent the irreplace-
able loss of the precious undocumented material.

Finally, it would be highly desirable that the four countries con-
cerned — China, Kazakhstan, Mongolia and Russia — consider that
the protection of the Altai Mountains encompassing these precious
frozen tombs along with other archaeological heritage making up the
unique landscape of the Altai Mountains, through nomination for
inscription on the World Heritage List.

The World Heritage Committee, conscious that the World Heritage
List should be properly balanced and truly representative of the her-
itage of humanity, adopted a Global Strategy in 1994 to address the
issue of ‘non-represented civilizations/culture’ on the World Heritage
list. In 2000 it requested that ICOMOS proceed with an analysis of the
sites inscribed on the List, and elaborate a subsequent action plan to
fill the gaps within the World Heritage List.

A deliberation on the significance of the Scythian culture and its
outstanding universal value as well as its impact on other civilizations
should be highly encouraged both at the levels of the concerned gov-

ernments as well as academic institutions, and would be in line with
the above-mentioned Global Strategy; as the place that the Scythian
culture occupies in the history of humanity remains a blank spot in the
World Heritage List. Future trans-national co-operation between con-
cerned countries for this purpose will be crucial for the appropriate
protection of the Altai Mountains.
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Climate change will have, and is already having, a very wide range
of impacts on cultural heritage sites around the world, ranging from
permafrost melting causing building instability in polar and cir-
cumpolar regions, to increased desertification causing burial of
sites beneath moving sand in Saharan Africa and other arid regions
(see examples in World Heritage Centre 2007). Many regions
around the world will experience coastal inundation caused by sea-
level rise combined with an increased severity of adverse weather
events, and polar regions will see the withdrawal of protective sea-
ice, putting at risk cultural heritage places in low-lying cities and
rural areas and along undeveloped coastlines.

In Australia there is similarly a range of observed and potential
climate change impact. A series of regional models have been
developed that allow some degree of refinement in looking at pos-
sible impacts across the continent. These draw on and expand the
IPCC TAR 2001 reports, and are informed by local data collection and
modelling (Intergovernmental Panel on Climate Change 2001; Pittock
2003; Allen Consulting Group 2005; Hennessy, Holper & Pittock
1995.). This modelling suggests the following possible outcomes for
Australia, allowing for a range of global emissions scenarios:

+ an increase in annual national average temperatures of between
0.4° and 2.0°C by 2030 and of between 1.0° and 6.0°C by 2070
— with significantly larger changes in some regions by each
date;

* more heat waves and fewer frosts;

* possibly more frequent El Nifio Southern Oscillation (ENSO)
events — resulting in a more pronounced cycle of prolonged
drought and heavy rains;

» possible reductions in average rainfall and run—off in Southern
and much of Eastern Australia with rainfall increases across
much of the Tropical North — as much as a further 20 per cent
reduction in rainfall in Southwest Australia, and up to a 20 per
cent reduction in run—off in the Murray Darling Basin by 2030;

* more severe wind speeds in cyclones, associated with storm
surges being progressively amplified by rising sea levels;

* an increase in severe weather events — including storms and
high bushfire propensity days; and

* a change in ocean currents, possibly affecting our coastal
waters, towards the end of this period.

This paper will concentrate on just one example: the impacts of fire
already observed and likely to increase as a result of climate
change, in Kosciuszko National Park. Kosciuszko National Park,
together with other parks in adjacent states, is a part of the
Australian Alps, a mountainous region, low by global standards (Mt
Kosciuszko, the highest on mainland Australia, is just 2,229 m), but
containing Australia’s major examples of alpine environments. The
Alps have been used for extensive seasonal grazing and mining
prior to their reservation for environmental conservation and recre-
ation, and are the site of Australia’s largest hydro-electricity devel-
opment, the Snowy Mountains Hydro-Electric Scheme. These land
uses have left many small huts in the landscape, where people lived
for the summer season or shorter periods while working or moving
through the mountains. Many of these huts are now used for recre-
ational accommodation by walkers and skiers, and as a group they
form a greatly valued part of the cultural heritage of Australia.

In 2003 wildfires (called bush fires in Australia) destroyed 19
out of the 83 surviving huts and hut ruins in the Kosciuszko
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Burrungabugge Hut, which was destroyed by the 2003 bush fires and not
reconstructed. This hut itself replaced another hut burnt down in 1983.

Franklin Chalet, built in 1938 as an early ski lodge near Canberra, the nation-
al capital, and destroyed by the 2003 bush fires. The decision has been
made, because of declining snow cover in this area limiting future use of a
building this size, and the extent of total reconstruction necessary to recreate
a building of this size, not to reconstruct the Chalet, but to preserve elements
as a memorial and build a new multi-purpose shelter on an adjacent site.

Geehi Hut, burnt out in the 2003 bush fires and in part restored and in
part reconstructed in 2004
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National Park (see Kosciusko Huts Association website lists). The
2003 fires were among the most disastrous in Australia’s history,
being spread over a large area of the southeast of the continent, and
impacting on natural bushland, agricultural land and urban areas
alike — in Canberra, the nation’s capital, some 500 homes were
destroyed.

In their 4™ Assessment Reports, 2007, the Intergovernmental

Panel on Climate Change (IPCC) draws attention to the evidence
for climate change already taking place. In relation to fire frequency
and intensity, it notes the observation of more intensive and longer
droughts since the 1970s, with increased drying linked to higher
temperatures, decreased precipitation, changed sea-surface temper-
atures, and wind patterns all being associated with the drying
events. The report on the physical science basis for climate change
predicts as ‘likely’ to “very likely” more warmer and fewer cold
days, warmer and more frequent hot days, and an increase in the
frequency of warmer spells and heat waves as being ‘very likely’ to
‘likely’ (IPCC 2007a: 8, 9). These are the conditions that lead to
increased fire danger.
The IPCC working group II (IPCC 2007b: 11) identified that
“Production from agriculture and forestry by 2030 is projected to
decline over much of southern and eastern Australia, and over parts
of eastern New Zealand, due to increased drought and fire.” This
clearly has implications for the many timber huts and other historic
sites located in these forest and agricultural lands as well as in
native forests in national parks. The fires that so severely impacted
on Kosciuszko National Park huts in 2003 (and in 2006 in the
neighbouring Alpine National Park, Victoria) are likely to become
an increasing occurrence in Australia. The IPCC report indicates
that other regions will experience similar increased risk, the fre-
quency of wildfires in Southern Europe, peatland fires in Central
and Eastern Europe, and forest fires in North America are all pre-
dicted to increase in coming decades.

Several challenges face the managers of cultural heritage sites in
the light of global climate change projections such as these. One
challenge is to raise awareness that the impacts are not limited to
broad-acre forestry, agricultural and reserved conservation lands,
but will (and are) impacting on cultural heritage as well. Another
challenge is to develop adaptation responses that will reduce or
remove the threats posed by climate change to cultural heritage
places. A range of adaptive responses could be envisaged. A precur-
sor to developing and implementing adaptive responses might be to
carry out a systematic recording and assessment of the range of cul-
tural places in localities or environments projected as being partic-
ularly at risk. This would have a two-fold outcome — it would help
identify the elements or attributes of places and classes of places
that might be threatened by particular climate change outcomes (eg
likely to be impacted by wind, heavy rain, soil cracking, sea or
flood inundation, changed soil chemistry/salt incursion, soil ero-
sion, changing land use etc), and allow targeted adaptive responses
to be designed: and it would also properly record those places
where adaptive responses are not feasible, and where the place
might be damaged or lost under changed climatic conditions.

In the Kosciusko case, the losses to fire have heightened the
awareness of the vulnerability of the huts, and set in train a number
of actions to increase their protection from fire (such as creation of
fire breaks or fuel reduction programs, and provision of fire-fight-

ing equipment at relevant locations) as well as to ensure they are
fully recorded to allow restoration/reconstruction if that should
become necessary in the future.

The IPCC report II (2007b) states that “The resilience of many
ecosystems is likely to be exceeded this century by an unprecedent-
ed combination of climate change, associated disturbances (e.g.
flooding, drought, wildfire, insects, ocean acidification), and other
global change drivers (e.g. land use change, pollution, over-
exploitation of resources).” This is a risk not only to the natural her-
itage of the world, but also to the cultural heritage that is an inte-
gral part of an environment in the grips of dramatic global climate
change.
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Summer Fires in Greece. The Case of Olympia

The presence of fires is linked to climate
change

During the summer of 2007, millions of stremmas' of forests and
agricultural land, spanning from the Iberian shores to the Turkish
hinterland, were engulfed by fires. It was one of the largest catas-
trophes in the Mediterranean in the last century.

The dramatic changes that have been observed on the forest fire
map of the Mediterranean over the last 15 years has led to the con-
clusion that global warming is the main cause of the frequency and
intensity with which fires appear today. Moreover, research carried
out by the Athens Observatory in collaboration with NASA has
shown that climatic change can lead to changes in soil humidity
and an increase in the frequency of thunderbolts. The combination
of these phenomena with other factors, such as the disturbance of
water levels, can lead to an increase in the number of fires.

Climatic change cannot be seen simply as a
future scenario in Greece

We saw signs of this in the winter and experienced a terrible sum-
mer. Three drawn-out and severe heat waves struck Greece in the
summer of 2007. The first data provided by the Hellenic National
Meteorological Service have indicated that 2007’s three summer
months were the hottest of the last 50 years. At the same time, this
increase in Greece constitutes a link in the chain of temperature
increases that have been observed over the last thirty years. The
greenhouse effect has already arrived at our doorstep.

The first heat wave (19-28 June 2007) mostly affected eastern
and southern Greece, with extremely high temperatures reached in
Athens and the eastern Peloponnese. The Athens Observatory reg-
istered 44.8 degrees Celsius, the highest temperature since the end
of the 19" century. The second heat wave (18-25 July 2007) mostly
affected western and northern Greece, with record-breaking tem-
peratures in several towns (Serres, Thessaloniki, Corfu). The third
heat wave (21-26 August 2007) mostly affected western Greece and
clearly contributed to the increase in intensity of the destructive
fires in the western Peloponnese. The descending strong northeast
winds led to an increase in temperatures above 40 degrees Celsius.
However, it is not just the three heat waves that have caused alarm.
The average maximum temperature was also very high in the sum-
mer of 2007. This is not an isolated phenomenon. In total over the
last ten years, the average maximum temperature in Athens exceed-
ed 34 degrees Celsius six times, something that would have been
rarer in the past.

The hot summer that we experienced in 2007 was one of the
worst in the last decades and had a terrible outcome: millions of
stremmas of forest and agricultural land were burnt, villages
destroyed and lives lost. According to the data provided by the
Forest Authority of Greece, approximately 2.300.000 stremmas
were burnt in the Peloponnese. The greatest catastrophe took place
in Ileia where 950,000 stremmas and more than 4,500,000 olive
trees were burnt.

Summer fires in Olympia (www.viewimages.com)

The summer fires in Greece have destroyed communities and
cultural landscapes, have cost the lives of at least 64 people and
have angered Greek citizens. A whole population — not just those
affected by the fires in the specific areas — gradually became aware
of a threatening and doubtful future, and summers in Greece will
no longer be as carefree as they used to be.

A recent study by the Athens Observatory presents a very bleak
picture in terms of the consequences of climate change. Scientists
estimate that, despite efforts by the European Union to limit the
increase in temperature by two degrees Celsius, the average
increase will be at least 3.5 degrees Celsius over the next few years.
The consequences of climate change for Greece in four different
fields — energy, agriculture, water sources and coastal areas — was
explored by the Team for Energy Planning, Climate Change and
Sustainable Development in the context of research conducted by
the Athens Observatory. The results of the study are extremely wor-
rying. There will be insufficient energy levels, agricultural produc-
tion will vary tremendously with a possible reduction by 40%, sub-
stantial coastal areas will be flooded as a result of a rise in sea level
by at least 60 cm, whereas our capital, Athens, will face severe
water shortages, as water reserves will be 40% less than today’s
requirements. Scientists stress that these observations confirm the
urgency for measures that slow down the phenomenon of climate
change and address its consequences. It is not only the heat wave
and the high temperatures that indicate that the climate has
changed, but the frequency with which these extreme phenomena
occur.
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However, climate change is not the only cause
of fires

Fires break out in many parts of the world, but the fires in Greece
are unique in that they are the result of an amalgamation of other
factors, including bio-natural, political, social and cultural.

In the course of the 20" century, poverty, war and financial pol-
itics led to the abandonment of the countryside by many of the peo-
ple that knew how to manage the land; they had grown up in the
countryside and had a sound knowledge of the methods with which
to control their often rocky and precipitous terrain. Mass successive
migrations led to the abandonment of a large part of the Greek
countryside. Young people left the fields, the animals, the olive
groves and the vegetable gardens for a better future abroad or in
Greek urban centres. Certain of these abandoned areas have been
overtaken by forests. However, there are also many areas where
olive and citrus groves remain abandoned and vulnerable to fire.

The local populations have lived with fires for millennia, but now
their traditions and their knowledge regarding the control and protection
of the land are threatened by a combination of inappropriate political
decisions and methods, and uncontrollable climatic consequences.

Following the fires of the 1990s, Greece has increased its fire
fighting forces over the last nine years. However, it is a tragic fact
that the intensity and extent of the 2007 fires exceeded the ability
of firemen to protect the population, let alone our cultural heritage
and ecosystems.

Addressing the problem; suggestions by
scientific bodies

On a general level, scientists are proposing that there should be a
20-year plan, since they estimate that climate change will intensify
over the next few years. An important series of suggestions for the
restructuring of the areas affected by the fires was put forward by
seven technical and social bodies on 3 September 2007. They point
out that the consequences of climate change and floods will inten-
sify over the following years and, therefore, measures should be
incorporated into a 20-year framework and should not only address
problems of the immediate future.

In addition, the Technical Chamber of Greece in collaboration
with ICOMOS Hellenic, the Economic Chamber of Greece, the
Plenum of Law Associations in Greece, the Greek Medical
Association, the Geotechnical Chamber of Greece, the Union of
Legal Workers of the Council of State, and the National Technical
University of Athens stressed the need for a long-term plan to
restructure the areas affected by the fires, based on the history of
each area, the needs of the inhabitants, the existing economy and
the presentation of the cultural heritage. New scientific methods
should be proposed, whereas a speedy tourist development of the
burnt areas should be avoided at all costs.

General view of Olympia" (Credit: Hellenic Ministry of Culture — General Directorate of Antiquities & CulturalHeritage, Directorate of Prehistoric and

Classical Antiquities, Department of Greek and Foreign Scientific Institutions, Organizations and International issues)
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Olympia: a heart wrenching cry for our
cultural heritage

From 23 August 2007, the fires threatened to burn our most pre-
cious assets, our cultural heritage in the Peloponnese. This includ-
ed the Arcadian landscape, Byzantine churches and monasteries,
Apollo Epicurius at Bassae (a World Heritage Site), the Antiquities
in Ilieia and especially the archaeological site of Olympia (also a
World Heritage Site?).

There was damage to the area surrounding the Olympia archae-
ological site. The Kladeos stream, a tributary of the Alpheios River,
was burnt to a great extent, whereas the Kronios Hill was burnt
entirely. The park and the surroundings of the International
Olympic Academy were destroyed. Furthermore, some slopes near
the ancient stadium were also burnt.

However, in the context of this overall disaster it is important
that there was no damage to the archaeological museum of
Olympia, nor to the rest of the buildings, stadium or the ancient
monuments, which were a priority. Thus, the archaeological site of
Olympia has remained intact. Furthermore, there was no damage to
the buildings of the Academy which belong to the International
Olympic Committee, with the exception of the fire in the park.

The automatic fire extinguishing system 100 m north and north-
east of the museum, which worked — even in high temperatures — to
keep the area around the museum damp, enabled fire-fighters, vol-
unteers and archaeologists to contain the fire and stop it from
reaching the museum and from destroying one of the most impor-
tant monuments of humanity. But, unfortunately, the fire was of
such intensity that the electronic fire protection system that had
been installed for the 2004 Olympic Games was not sufficient to
combat all of the fire alone.

The fires are now followed by another, equally immense danger:
the flooding of the Alpheios River and its tributaries (Kladeos,
Altis, Neda, etc.). This is a danger that affects the entire archaeo-
logical park which is located in the burnt areas of the Ileia
Prefecture. This park is home to many important antiquities.

Immediate restoration measures for ancient
Olympia

The Hellenic Ministry of Culture announced immediately the
measures for the restoration, protection and further enhancement of
the archaeological site of Ancient Olympia. The following meas-
ures are in progress or completed:

» The cleaning of the low burnt vegetation in the area surround-
ing the perimeter of the archaeological site has proceeded —
wherever this was required — and the burnt lawn in the perime-
ter of the stadium is also being replaced. The cleaning and
removal of the low burnt vegetation between the architectural
members, which originate from excavations conducted by the
German Archaeological Institute and which are being stored
south of the stadium, is now complete.

* The conservation of the architectural members that were damaged
in the fire is well advanced by the Directorate of Conservation of
Ancient and Modern Monuments with the participation of perma-
nent staff of the 7™ Ephorate of Prehistoric and Classical
Antiquities. New, temporary conservator positions became avail-
able. In order for this to be carried out, the conservation works are

scheduled for completion in December 2007.

* The cleaning of the covered storage area of the German
Archaeological Institute is now complete. Following discussions
with the German Archaeological Institute, it has been agreed
that a new, larger storage area will be constructed in the same
location.

» The National Agricultural Research Foundation shall function
the technical consultant for the restoration of the landscape and
the reforestation of the Kronios, Zouni and Kalosaka Hills and
the Park of the International Olympic Academy.

In collaboration with the Ministry of Culture and the Ministry for
the Environment, Physical Planning and Public Works, a project is
under construction to provide anti-flooding and anti-erosion meas-
ures in areas of archaeological interest that have been affected by
the recent fires. For the further protection of the archaeological site,
the Hellenic Ministry of Culture had implemented the following:

* Construction works for the procurement of water (boreholes,
technical works on a flat section of the adjacent river for water
collection, construction of water reservoirs in suitable locations).

* Monitoring of the area via satellite (Athens Observatory).

» Creation of a PUP-UP system’ in areas of low vegetation (stadi-
um slopes).

» Expansion of the existing fire protection system in the complex
around building perimeters.

The Nymphaion (taken from Greece — Prehistoric and Classical Monuments,
edited by the Hellenic Ministry of Culture)
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Concerning the enhancement of the archaeological site and the
restructuring of the surrounding area, the following decisions were
taken:

* The establishment of a committee within the Credit Management
Fund for the Execution of Archaeological Projects for the further
restoration of the Temple of Olympian Zeus, the restoration of the
monument of Ptolemy, as well as the enhancement of monuments
affected by the fires in the wider region. The issue was submitted
to the Central Archaeological Council on 4 September 2007.

* Construction of a modern sports centre in the Municipality of
Ancient Olympia.

In regard to the inspection of the remaining areas of archaeological
interest that were affected by the fires, the following decisions were
made:

» Asa first step, the Hellenic Ministry of Culture is taking immediate
measures for the protection of the affected sites and monuments
(immediate replacement of supports). The 6th Ephorate of
Byzantine Antiquities in Ilieia has already been provided with guide-
lines and funding for the immediate restoration of Panagia Church
at Anilio in Zacharo and the monastery of Isova, monuments in the
upper region of the Prefecture that were greatly damaged.

» Within this context, proposals for the formulation of basic prin-

' 1 stremma is equivalent to 1,000 square meters.

> THE ARCHAEOLOGICAL SITE OF OLYMPIA

WH Inscribed in 1989 (Criteria I, 11, 111, IV VI)

The archaeological site of Olympia extends over the valley of the rivers
Alpheios and Kladeos in a natural environment of outstanding beauty and har-
mony. It is a site endowed with a rich intangible heritage and evidence of human
activity starting in the 4th millennium c. BC. On it developed the Panhellenic
sanctuary of Olympian Zeus. In the Altis, the sacred grove that began to take
shape in the 10th-9th c. BC, masterpieces of sculpture have been discovered in
a good state of preservation, amongst them the famous Hermes of Praxiteles
and the Nike of Paionios, as well as outstanding architectural monuments like
the Palaestra. These buildings served cult, athletic, administrative and social
purposes, and attest to the scale of influence of the sanctuary and its prestige
throughout the entire ancient world. Today, they are reference points in the his-
tory of art. The Olympic Games were instituted here, making Olympia a unique
universal symbol of Peace and Competition at the service of Virtue. Here, too,

prominence was given to the ideals of physical and mental harmony, of noble

ciples for the restoration of affected monuments and archaeo-
logical sites and for the establishment of necessary teams for the
implementation of the aforementioned works will be submitted
to the Central Archaeological Council for discussion and assess-
ment.

International solidarity

While visitors are once again able, since 28 August 2007, to admire the
ancient stadium and the sculptures in the Olympia museum, there are
crews that are undertaking restorations and anti-flooding measures.

The ancient spirit remains alive; it was not extinguished on
Kronios Hill, but in fact it was rekindled by the moving offers of
solidarity from ICOMOS International and the concerned countries:
Turkey, Israel, Russia, Germany, Italy, France, Spain, Portugal,
USA, Canada, distant Japan, and China where the Olympic Games
of 2008 are due to take place. We are truly grateful.

Sofia Avgerinou Kolonia
ICOMOS Hellenic

contest, of how to compete well, of the Sacred Truce. In modern times, the
Olympic flame is lit every four years in the area of the temple of Hera, in a cer-
emony that provides an ideological basis for the modern Olympic Games. On
the buildings in the sanctuary are imprinted some of the most important steps
in the history of art, particularly regarding the Doric order which was to evolve
into a worldwide symbol of monumental expression. The early history of Doric
temple-building can be traced in the Heraion, while the temple of Zeus, with its
Jfamous pedimental sculptures, is the most perfect example of the Severe Style.
In this tranquil natural and cultural landscape can still be heard the echoes of
myths in which leading roles are played by Zeus, Herakles and Pelops, which
have been a source of inspiration and provided iconographic models for world
art.

Hellenic Ministry of Culture, General Directorate of Antiquities, Directorate of
Prehistoric and Classical Antiquities, Department of Greek and Foreign
Scientific Institutions, Organizations and International Issues, Greece, World
Heritage Sites, UNESCO, Melissa Publishing House, Athens, 2007.

* A type of fire suppressant system.
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New Orleans, Hurricane Katrina, and Global Climate Change

The effects of Hurricane Katrina in New Orleans represent an inter-
esting case study of the complexities of global climate change and
our built heritage.

Introduction

More than any other weather event, Hurricane Katrina has caused
Americans to seriously consider the human role in global climate
change. Though it is not possible to link any specific meteorologi-
cal event with climatological change that takes place over decades
or centuries, climate change has become a familiar topic of specu-
lation with friends and colleagues when discussing the weather.
Most Americans, regardless of political persuasion, now acknowl-
edge that human activity is accelerating this phenomenon.

In unveiling its 2008 World Monuments Watch List of the world’s
100 most endangered heritage sites (which includes New Orleans)
the World Monuments Fund states that “human activity has become
the greatest threat to our cultural heritage.” Human activity has
been understood in the heritage community as the wear and tear our
presence takes in the form of construction, traffic, our wastes, etc.
- on our built heritage. But if human activity melts the polar ice
caps thus raising the sea level and warms the oceans making hurri-
canes stronger and more frequent, then the two are linked. But to
frame the discussion of Hurricane Katrina and New Orleans only in
the context of climate change oversimplifies the story. This discus-
sion must also include why we choose to live where we do and how
we try to shape our environment.

Fig. 1 One month after Hurricane Katrina the Tremé Historic District was still
deserted. Water marks show that the flooding was approximately 30 cm
above the first floor. Though devastated the decayed charm of the neighbor-
hood and its vernacular Caribbean character is still easily discernible.

Fig. 2 Map prepared in 1798 shows the Vieux Carré surrounded by
cypress swamp. Canals had been provided at this early date to drain
water northward into Bayou St, John and ultimately Lake Pontchartrain.

New Orleans and its Fight with the Mississippi

New Orleans, located on America’s Gulf Coast, has been described
by local scholar Peirce F. Lewis as the “inevitable city on an impos-
sible site.” The city is also one of America’s greatest outdoor muse-
ums and boasts a treasury of architectural styles of local origin as
well as magnificent examples imported from other parts of the
world and adapted to the subtropical climate, unique geographical
conditions, and culture. However New Orleans’ charming qualities
are not defined by specific building examples but by their collec-
tion into evocative streetscapes and neighborhoods as shown in
Figure 1.

For Jean Baptiste Le Moyne de Bienville, the area between Lake
Pontchartrain and the bend in the Mississippi River seemed ideal
for Nouvelle-Orléans in 1718. It was a rare bit of natural high
ground along the flood-prone banks of the lower Mississippi. This
location was picked because the Rriver did not have a mouth into
the ocean but simply disappeared into a great swamp. Ships head-
ing down river would unload their goods in New Orleans to be
trans-shipped across Lake Pontchartrain to the sea.

The high ground had been formed by natural levees adjacent to
the river. These slight ridges are composed of coarse sand and silt
(deposited during annual floods) and became the site of the old
New Orleans’ Vieux Carré (“Old Square”, better known as the
French Quarter) as shown in Figure 2. Finer silts were carried far-
ther northward into the cypress swamps adjacent to Lake
Pontchartrain. These northern soils were soft and wet, with alternat-
ing layers of sand, silt, soft clays, and organic decaying matter.
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It would be difficult to find a location where the natural
drainage is worse than New Orleans, owing to a lack of slope in the
land and the poor soil. As early as 1725, initial plans emerged to
control New Orleans’ frequent flooding. The French governor Eti-
enne Périer ordered each property owner along the river bank to
construct and maintain a levee two feet (60 cm) high. This plan may
have offered protection from water coming into the city but
revealed the problem with levees — they prevented rainwater from
naturally running off into the Mississippi and would also eventual-
ly have to incorporate drainage canals and pumps.

In 1763 the Louisiana Territory was ceded to Spanish control.
The territory reverted back to French control by 1801, and was sold
to the United States in 1803 bringing an end to the colonial era.
New Orleans and the Mississippi Coast cities grew rapidly with
influxes of Americans, French and Creoles. New Orleans had a
leading role in the slave trade, while at the same time having a pros-
perous community of francophone gens de couleur libres (free per-
sons of color) who had arrived principally from the West Indies.
This mix of black and white; slave and free; rich and poor; and
English, French and Iberian cultures would give New Orleans its
distinct character.

Antebellum Era

The period between 1830 and the American Civil War was the most
glamorous and prosperous era for New Orleans. The area hosted
wealthy cotton and sugar cane planters, and all related commerce
was centered on New Orleans. At this time the practice of erecting
structures on masonry piers became prevalent in the region. By
raising houses slightly, insect problems were greatly curtailed,
chronic dampness was abated, and frequent flooding of the ground
after rainstorms was not as great a concern. Flooding was inade-
quately controlled by levees and a series of drainage canals into
which flood waters were pumped and diverted to the northern
cypress swamp and Lake Pontchartrain.

Fig. 3 Map prepared in 1878
shows the growth of the “crescent
city” along the northern shores of
the Mississippi Rover. The Vieux
Carré is north of the tight bend in
the river. Though the cities growth
now encroaches upon the swamp-
lands, these areas were populated
by the poor.

Victorian Era

Improvement of the mouth of the Mississippi River for seagoing
navigation was first undertaken by Congress in 1837, but the ven-
ture proved elusive and costly. Dredging begun by the 1850s had
been halted by the American Civil War. It was not until 1867 that
dredging operations were resumed. In 1879 a channel to the sea
constructed by the renowned construction engineer, James B. Eads,
was opened, and direct shipping was open to the sea. This would
affect the future pattern of silt deposition along the Mississippi
delta.

Though it continued to grow, New Orleans had begun its decline
— the advent of the US Railways had removed its trade monopoly
between the Northeast and Midwest. Wood-framed construction
that supported the Victorian building era following the American
Civil War is what makes up most of New Orleans’ remaining built
heritage. Improvement of the levees along the Mississippi River,
and construction of levees along the shores of Lake Pontchartrain
began in 1879. However, development of the city was still restrict-
ed to the natural levees along the river earning New Orleans the
moniker, “the crescent city”, as shown in Figure 3. In what would
prove to be a chronic pattern, the city’s poorest citizens settled
along the fringes of the lowland swamp, in what was referred to as
the “back of town.”

The Twentieth Century

In 1882 one of the most disastrous floods ever known devastated
the entire delta area. Major floods again occurred in 1912 and
1913. But methods of pumping ground water into canals had great-
ly improved by the early twentieth century. The bulk of the city’s
northern boundaries opened for development with the introduction
of A. Baldwin Wood’s revolutionary centrifugal pump, as shown in
Figure 4. Wood’s pumps with their mechanisms raised above the
water level for ease of maintenance allowed the drainage and con-

NEW ORLEANS, LA.

BHOWING THE AREA
CLOBELY BUILT IN 1878,

With houses theu existing in the subarban part of the eily.
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Fig. 4 Map prepared in 1909
shows the growth of New Orleans
I that now reaches the shores of
Lake Pontchartrain. Development
in the former swamp areas was
realized only after the use of the
| A Baldwin Wood pumps that
proved powerful enough to drain
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sequent development of the city’s vast swamps. By 1913, some 17
large pumps generated by eight pumping stations managed 2,810
cubic feet of water per second. Finally, it seemed that New Orleans
had won its battle with the river.

Yet the Mississippi River posed another challenge for New
Orleans — it had been on the verge of jumping courses in the nine-
teenth century and again in the twentieth. The second diversion
threatened above Baton Rouge along the Atchafalaya River in 1951
and would have left New Orleans aside a swampy, stagnant chan-
nel. The Army Corps of Engineers intervened in both instances
forcing the river to stay in its present channel and protecting New
Orleans’ status as an important shipping center. This control of the
river would also affect future deposition patterns of the delta.

The control of the Mississippi River and existence of a function-
ing water management system had led to complacency on the part
of local government concerning the habitation of many of its citi-
zens below sea level. The faith in the flood-protection system can

these areas.

be seen in the evolution of building standards which abandoned
residential structures on piers and allowed for slab-on-grade con-
struction. Complacency of the state and federal governments is evi-
denced by the lack of maintenance of the levee system in the time
leading up to Hurricane Katrina.

Present Day

By the post-World War II era it was understood that New Orleans’
seeming victory over its chronic flooding problems had came at a
cost: the city was sinking. After the flooding of New Orleans
caused by Hurricane Betsy in 1965, the US Army Corps of
Engineers embarked upon another project to once again strengthen
and raise the height of the levees. However the sinking of New
Orleans along with its levee system is principally caused by three
man-made factors:
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+ Soil subsidence of the silty Delta soil that was partly natural but
was exacerbated by the overburden of building construction and
levee systems;

* Pumping the northern swamps dry caused significant subsi-
dence. Such soil is highly susceptible to decreases in volume,
when it is dewatered. Newly dried areas of town were soon as
much as 10ten feet below sea level and continue to sink;

» Construction of levees surrounding New Orleans had prevented
the natural deposition of silt from the yearly floods in New
Orleans. In effect, areas outside of the levees were becoming
higher in comparison as layers of muck and silt collected.

Further consequences of this human activity were seen regionally —

loss of coast-line from hurricane storms due to weak depositions,

deeper penetration of surges inland from numerous canals to the
sea that were dug to facilitate the petrochemical industry, and soil
deposition from the pumping of oil from beneath the soil.

The Effects of Hurricane Katrina

Hurricane Katrina was the fourth hurricane of the 2005 Atlantic
hurricane season and the third-strongest hurricane on record to
strike the United States. It made landfall near New Orleans on 29
August 2005. Its storm surge as high as nine meters devastated the
Gulf Coast of Mississippi to the east of New Orleans. However, nei-
ther the surge or wind speeds were as great in New Orleans and the
damage was principally caused by failure of the levee system.
Heritage streetscapes — collections of wood-framed residential
structures raised on masonry piers — suffered more from flood than
wind damage, as shown in Figure 5.

Three major breaches occurred on the Industrial Canal, one
along the 17th Street Canal, and two along the London Avenue
Canal. Flooding from the breaches put 80 percent of the city under

Fig. 5 Image inside of a church in
the Ninth Ward after the flood had
subsided. Wind damage can be
seen on the roof and sediment
from the flood has “raised” the
level of the ground by about 3 cm.

water for days and, in the lower Ninth Ward, for weeks. The failure
mechanisms investigated by engineers following the flooding
included overtopping of levees by the storm surge, consequential
undermining of levee foundations or other weakening of the levees
by water, and the storm surge pressures exceeding the strength of
the levees. Debate over the actual causes — technical, political, and
sociological — will undoubtedly continue for many years.

Conclusion

The 1878 map of New Orleans, drawn by T. S. Hardee, shows a city
whose populated area is confined to a strip of the east bank of the
Mississippi River. This is the area that stayed at or above water dur-
ing the flooding from Hurricane Katrina. It is a sad reminder that
New Orleans is totally dependent on its pumps and levees to sur-
vive and much of its land is nothing more than reclaimed swamp.
Models predict that the process of climate change in the form of
global warming may continue for decades or centuries even if we
stabilize the factors that are causing this problem today. Figuring
out how to live with climate change is more urgent than determin-
ing how to prevent it. New Orleans’ historic districts must now
struggle to restore homes while preparing for future challenges
posed by rising sea levels and the likelihood of stronger storms.
New Orleans, with its displaced citizens who are primarily poor,
is a microcosm of what can be expected in the future from the
effects of climate change. Rajendra Pachauri, chairman of the
Intergovernmental Panel on Climate Change, the scientific body
that shared the 2007 Nobel Peace Prize with Al Gore, stated “It’s
the poorest of the poor in the world, and this includes poor people
even in prosperous societies, who are going to be the worst-hit.”

Stephen J. Kelley, AIA, SE
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