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This course aims to examine land-use planning along with geodiversity,

biodiversity, and cultural diversity by geotourism development elements,
which are economy, education, promotion, and conservation.
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The coexistence of different types of definitions and various terms covering more or less
the same concept does not facilitate the development of assessment methods. Actually, as
was pointed by GRANDGIRARD (1999), the choice of the assessment method and criteria
depends on the objectives of the research. It depends also on the definition — broad or
narrow — of geomorphosites that is used. In order to clarify the debate concerning the value
of sites, we have proposed to distinguish two levels of values (REYNARD 2005a): the
central one — that is the scientific value —, and additional values (cultural, economic,
aesthetic and ecological).
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Scientific Additional Management
value criteria value criteria criteria
rarity cultural accessibility
representativeness ecological visibility
integrity aesthetics vulnerability
diversity
scientific knowledge

Tab. 1 — Usual criteria in geomorphosite assessment methods.
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CRITERIA ASSESSMENT
2 — low;
L 3 — medium;
Scientific (Sc) 4 — high:
5 — very high
Geomorphological 0 — nil-
intrinsic value (IV) | other geomorphological values (Ogv) |1 - very low:
Ecological (Ec) 2 — low;
Cultural (Cul) 3 — medium;
Aesthetic (Ae) 4 — high;
5 — very high

Potential use (PU)

Accessibility (Ac)

Visibility (Vi)

Use of other natural or cultural values
(Oth)

1 - very difficult;

2 - difficult;

3 - medium;

4 - easy/good;

o - very easy/very good

Need for protection
(NP)

Deterioration (De)
Vulnerability (Vu)

1 — low;
2 — medium;
3 — high

Tab. 3 — Criteria used in the assessment of potential geomorphosites.
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Selection criteria

| |Sc=5

Sc=4orSc=3andEc=40orCul=4or Ae = 4;
Il Ac=3and Vi =4 or Oth = 4;
De<2andVu=1

Single places and areas
Il |Sc=40rSc=3and Ec=4orCul =4 or Ae = 4,
De < 2 and Vu = 2 (urgent need for protection)

Panoramic viewpoints outside the study area
IV |Sc=4and Ec=5orCul=5orAe=25;
Acz=3orViz4

Tab. 4 — Criteria used for geomorphosite selection.
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GEOMORPHOSITE CHARACTERISATION

GEOMORPHOLOGICAL DESCRIPTION, INTERPRETATION AND HERITAGE JUSTIFICATION

Description

Regional and local geomorphological setting, and the main features observed.

Interpretation

Geomaorphic processes, geomorphological evolution, and natural and cultural features r

Heritage value

Justification of heritage value of the geomorphosite (high or very high intrinsic value).

CARTOGRAPHY

Extract from the detailed geomorphological map (or geological if that does not exist) with the geomor-phosite location. For
viewpoints both the observation spot and the area seen from it must be located.

ILLUSTRATION

Photos with captions.

USE AND MANAGEMENT

Accessibility

Description of the access type (roads, trails, footpaths...), distances and existence of ps

Visibility

Conditions for the geomorphosite user, existence of obstacles or vegetation.

Other kinds of value

Matural (flora, fauna, other geological assets) and cultural features with relevance for th

Present uses

Human activities and use as a natural or cultural site.

Conservation

Geomorphosite deterioration by natural or human causes.

Vulnerability

Possible geomorphosite deterioration by natural or human causes in the future mainly :
its use as a geomorphosite.

Legal status

Geomaorphosite protection by legal instrument. For panoramic viewpoints both the obs
and the area seen from it must be considered.

Supporting infranstructures

Existence of services and equipments for tourism use such as hotels, res-taurants anc
centres.

Necessary and possible
actions

Proposition of initiatives for site prequalification and its use as geomorphosite.

Tab. 5 — Description of geomorphosite characterisation.



GEOMORPHOLOGICAL VALUE (GmV,; ScV + AdV; maximum 10)

SCIENTIFIC VALUE (ScV; Ra+In + Rp + Dv + Ge + Kn + Rn; maximum 5.5)

Ra Rarity inside the area (maximum 1)

In Integrity (maximum 1)

Rp Reprgsenta{tive of geomorphological processes and pedagogical interest
(maximum 1)

Dv Number of interesting geomorphological features (diversity) (maximum 1)

Ge Other geological features with heritage value (maximum 0.5)

Kn Scientific knowledge of geomorphological issues (maximum 0.5)

Rn Rarity at national level (maximum 0.5)

ADDITIONAL VALUE (AdV; Cult + Aest + Ecol; maximum 4.5)

Cul Cultural value (maximum 1.5)
Ae Aesthetic value (maximum 1.5)
Ec Ecological value (maximum 1.5)

MANAGEMENT VALUE (MgV; UsV + PrV) (maximum 10)

USE VALUE (UsV; Ac+Vi+Gu+Ou+Lp+Eq; maximum 7.0)

Ac Accessibility (maximum 1.5)

Vi Visibility (maximum 1.5)

Gu Present use of the geomorphological interest (maximum 1)

Ou Present use of other natural and cultural interests (maximum 1)
Lp Legal protection and use limitations (maximum 1)

Eq Equipments and support services (maximum 1)

PROTECTION VALUE (PrV; In + Vu; maximum 3.0)

In

Integrity (maximum 1)

Vu

Yulnerability of use as geomorphosite (maximum 2)

Tab. 6 — Indicators and criteria used in geomorphosite numerical assessment.




scV AdV GmV UsV Prv MgV TV

A 4.83 1.88 6.71 3.55 2.25 2.80 12.51
B 3.58 262 6.20 2. 12 275 787 1407
C 3.75 3.62 .37 3.27 1.75 2.02 12.39
D 294 1.37 4 31 3.11 2950 2.61 9.92
E 4.58 2.58 716 4.07 2.75 6.82 13.98

Tab. 7 — Example of quantified results using hypothetical geomorphosites A,
B, C,D, and E.




ScV AdV GmV UsV Prv MgV TV RK
1st A (4.83) | C(3.62) | C(7.37) | B(5.12) | E (2.75) | B (7.87) |B (14.07)| E (14)
2nd E (4.58) | B(2.62) | E(7.16) | E (4.07) | B (2.75) | E (6.82) |E (13.98)| B (15)
3rd C (3.75) | E(258) | A(6.71) | A(3.55) | D (2.50) | A (5.80) |A (12.51)| A (21)
ath B (3.58) | A(1.88) | B(6.20) | C (3.27) | A(2.25) | D (5.61) |C (12.39)| C (23)
5th D (2.94) | D(1.37) | D(4.31) | D(3.11) | C (1.75) | C (5.02) | D (9.92) | D (32)

Tab. 8§ — Example of ranking results using hypothetical geomorphosites A, B, C, D, and E.




Ecotourism is an important niche market in the world tourism industry. It is
becoming increasingly popular as an alternative to mass tourism. The emergence
of ecotourism was facilitated by the environmental damage associated with mass
tourism. Ecotourism is defined in many ways and there is no consensus as to its
exact meaning. However, a number of salient elements, such as environmental
conservation, maintenance of biodiversity, a satisfying experience for the visitors,
study and appreciation of nature and sustainable community development, are
Included in many definitions. Tourism creates negative environmental externalities
In the form of environmental damage. Such adverse effects can have serious
Implications for the tourism industry because they damage the very natural
resource that forms the raw material for ecotourism. Ecotourism ventures should
thus be properly planned and implemented and carefully monitored. Proper
planning of ecotourism is hampered by the paucity of relevant qualitative and
guantitative information. The use of analytical tools such as the Contingent
Valuation Method, carrying capacity, decision analysis technigues with which
multiobjective and uncertain conseguences can be analysed, and other
management strategies, such as the Safe Minimum Standard, can be useful in
enabling better planning of ecotourism. Ecotourism can thus enhance the
opportunities for better management of natural resources while providing a
satisfying experience for the visitor.



The Geotourism Spectrum

A holistic approach to environmental interpretation

Abiotic Biotic Cultural
The
Fnvironment Geology & Landforms Animals - (Fauna) People:
Climate Plants - (Flora) Past & Present
Geological Tourism Nature Based Tourism | Cultural Tournsm
Tourism Chimate dependent tourism b "f’mc oo Hentage Tounsm
8 G Ecotourism . R0
e Indigenous Toursm
or Winter Skiing Wildflower Tourism
A Type of Tourism An Approach to Tourism
: ; Here geotourism is Here it is viewed more broadly through a
est viewed exclusively as ‘geographical’ lens, still based on its
‘geological” tourism ‘geological” foundation, but also informing
an area’s Biotic and Cultural elements
Geotourism Viewed As
o AType(orF An Approach
Geotouris ype (or Form) e — AMAP
- of Tourism to Tourism

Spectrum




Geotrail Characteristics -
A Eirst Definition

‘A Geotrail delivers geotourism experiences
through a journey linked by an area’s geology
and landscape as the basis for providing visitor
engagement, learning and enjoyment’.




1.

\Why Geotrails?

Relates directly to the tourism experience of a
journey linking destinations.

In Australia, unlike geoparks, geotrails have

widespread appeal, and do not compete with or
impact on land management/access iSSUEes.

Geotrails are relatively easy to establish and
represent a very cost effective means of enhancing
regional development.




Australia’s National Landscapes Programme

Partnership between Tourism Australia and Parks Australia that aimed to:
- Promote world class, high quality visitor experiences

- Increase the value of tourism to regional economies

- Enhance the role of protected areas in those economies

- Build support for protecting our natural and cultural assets

»  Engage local communities
p“ NG S
" )-"‘L ’} “‘r" 3
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Best Practice Geotrails

Should be constructed around routes currently used
Dy tourists; geotrails should form:logical journeys
linking accommodation destinations.

Should'meld the geological heritage features of a
region with a conesive story.

Should incorporate and package in the biodiversity
and' cultural components (including mining heritage)
of the region through which the geotrail traverses.



Tiake-Aways

- The incorporation of the geotourism experience
(with traditional nature tourism and elements of
other ‘place based’ tourism) creates a more holistic
experience, and is a move towards the experiential

tourism model. In short, ‘experiential’ tourists seek
memorable experiences.

» Australia’s National Landscapes and many other
regional areas of Australia are key ‘“iconic’ places
where geotourism is centre stage.

» Australia has a big future for geotourism particularly
given the emerging demand from overseas markets.




[iake-Aways

Creating geotrails is arguably the easiest way of
proyviding early pathways for geotourism activities in
Australia.

New ICT technologies offer cost effective solutions
of providing travellers with interpretative
information.

Successful roll-out of geotrails will instill confidence
in geotourism, providing a future pathway to
geopark establishment and development in
Australia.

Ecotourism operators would be advised to start
promoting geotourism features of their products.
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Sport & Leisure activities where topogra
diversity is valued

. Skiing (downhill & cross-country); St Andrews, Scotland

. Snowmobiling;

. Rock climbing (also values rock diversity);
. Hill walking;

. Running (cross-country);

. Motor cycle scrambling;

. Mountain biking;

. Endurance road cycling (e.g. Tour de France);
. Off-road driving;

. Whitewater rafting;

. Whitewater canoeing/kayaking;

. Canyoning;

. Caving/potholing;

. Golf.

Scotland’s “links” golf courses like
However, other sports, e.g. football, are constructed on Holocene raise
need a “level playing field whose surfaces have been modifi

sand dunes and stabilised by vege



3. Geodiversity & Geoconservation

The Conservation Equation:

Value + Threat = Conservation Need



NATURAL DISASTERS

Biological | Geophysical Hydrologial ] [ Meteorological

[ Climatological




Table 3. The four attibutes in the geomorphological table: geomorphological environment, Quaternary depostts, process type and lithology.
This table only confains those attributes that are representative for this area.

(Geomorphological (Quaternary depostts Process type Lithology
environment
Anthropogeneous Anthropogeneous materials Anthropogeneous not exposed
Alfovial Residual soils Fluvial action Muschelkalk Formation
Karst Alluvial fan deposits Rock creep/disttegration/fissuring Partnach Formation
Slope Valley floor deposits Rock- and screefall Arlberg Formation
Glactal, including subglacial ~ Fine scree, imestone Solifuction Ratbler Formation

Fine scree, dolomite Debris flow (sulphates)

Fine scree, other Shidmng/slumping Ratbler Formation

Rock fall blocks, limestone Karst (chemical erosion) (other)

Rock fall blocks, dolomite Glactal action Hauptdolomit

Rock fall blocks, other Formation

Soliiuction matertal/collwvium

Debris flow material, dolomite

Debns flow material, limestone

Debns flow material, other

Ablation till

water
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Natural Hazard

Potential Catastrophic y ,  Exposure, Sensitivity
and Chronic Physical Events Risk y and Resilience of:

» Vulnerable System

’ AN

» Past Recurrence Intervals ! \ « Population
» Future Probability I Of | « Economy
» Speed of Onset | D | « Land Use and Development
» Magnitude \ } = Infrastructure and Facilities
 Duration 'saSter « Cultural Assets
« Spatial Extent \ , « Ecosystem Goods and Services
\ / S
\ / Ability, Resources
_— and Willingness to:

« Mitigate * Respond
* Prepare * Recover

Souwree USGS-ONHVY Resaarch Colaboraton 2006




Why are places
vulnerable to natural hazards?

Iran is especially vulnerable to hydro meteorological events, such as,
cyclones and geophysical hazards ,such as earthquakes, because of:

« Physical location

« Climate change

« Topography

» Deforestation

« Lack of infrastructure: roads, water and electricity network, sewage and
drainage

« Poverty

* Frequent natural hazards

54



Table 2. Description of disaster paradigms

Paradigms Description
Hazards The probability of a potentially damaging natural phenomenon occurring in
() a specific place and in a specific period of time (TOMINAGA et al_, 2009,
p. 151). REBELO (2008) presents a comprehensive explanation of the
concepts of hazard and risk.
Risk A combination of the probability of an event occurring and its severity (nega-
4) tive consequences) TOMINAGA et al. (2009, p. 149), frequently expressed
as a product of hazard in terms of its consequences for man.
Vulnerability The combination of processes and conditions which result from physical,
(4) social, economic and environmental factors, increasing the susceptibility
of a community (exposed to the risk) to the impact of dangers (TOMINAGA
et al., 2009, p. 151).
Vulnerability refers to the capacity of a community to anticipate, confront,
resist and recover from the impacts of natural disasters and it comprises a
variety of factors which determine the degree of exposure of both people
and material goods to risk (INGRAM ef al., 2006, p. 607).
Resilience Resilience is defined as the capacity of a community to resist and recover
(T) from adversity, both in the short and long-term (MHHS, 2009 apud FRERKS

et al., 2011, p. 112). However, the definitions in GIBBS (2009, p. 324) and
KLEIMN et al (2003, p. 35) seem to be better suited to the reality in that
they consider resilience to be a simple attribute related to the level of dis-
turbance that a system can absorb without losing its capacity and ability to
re-organize itself. Here, resilience is only considered as one of the factors
which influence the adaptive capacity of the system.




Fatalistic Approach

% Russian roulette - an optimistic approach

& Some communities would go as far as to say that hazards are ‘God'’s will’.
% Populations take direct action that is concerned with safety.

& Losses are accepted as inevitable.

% People may remain where they are.

% Lack of alternatives - due economic reasons.

Acceptance Approach

% Accept the risks that the hazards present because the advantages are
greater.

% Costs versus benefits.

& Tourism.

s Energy generation.

& Opportunity for intensive agriculture.

s Mineral extraction.

Adaption Approach

% People see that they can prepare for, and therefore survive, the hazard.
£ Prediction.
% Prevention.
& Protection.



D)

Figure 11.28 (a) Driving drainpipes that are perforated on one side into a hillside, with the perforated side up, can remove some subsurface water and
#elp stabilize a hillside. (b) A drainpipe driven into the hillside at Point Fermin, California, helps remove subsurface water and stabilize the slope.
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