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2YNTAKTIKO ZHMEIQMA

AyarmnToi Zuvadeh@ol Kat péAn Tou ZUANOYoU MewmANpo@opIKig
kal Tormoypagiag , Emerta amod tnv ékdoon tou SeUTEPOL TELXOUC
Tou NAekTpoVIKoU Treplodikol <<lewtomohdylo>>, cuveyifouue
otnv ékdoon Tou TPITou TEUXOUC , TTaPoUaldloupe péoca amo
AapBpa Kal SNUOCIEVOEIG TWV CUVASEAPWY UNXAVIKWY TNG OXOAAG
pag ald kat ocuvadéh@wv amo AAn OxoAn Ttnv €évtovn
SpaotnEldTNTA AANA KAL TNV EUPAVE TTAPOUGIAoN TOU INXAVIKOU
™¢ EdikétTNTag pag og MOANOUC TOMEIC TNG EMOTAPNG MAG
EPYOOCLAKA Kal EKTTAIOEVTIKA.

AvaAUTIKA 0TO TTAPOV TEUXOG KATIOLEG KATNYOpPieg amo tnv Baoikn
Ogpatoloyia Tou TEPLoSIKOL Sev GUUTTNPWORKAVE KABWE UE TNV
Onuioupyia NG véag  lotooehida¢  Tou  ZuAAGyou
www.sgeotopo.gr , umopeite va avtpéfete kal va Bpeite
avtioTtolxeg Bepatoloyieg evblagépovtog , OTwG gival Stapopot
evllapépov ouvdeapol (links), dmwg kal Zuvédpla.

H xaptoypagia otnv Zuumpwtevouaoa, Becoalovikn tou 2012

TIPOOWTIKO APBP0 ZUVASEAPOU WE TIC AVAPOPEC KAl TOUG
TPOBANMATIOMOUC TOU YIa TNV XOPTOyPA®Nnon Kat tTnv avadelén
NG TOANC arto To MAPEABSV Kal GTO TTAPOV.
The Missing Observation : Orthometric height, . The aim of this
paper is to declare the limitations of GPS observations and the
importance of orthometric height and how it is computed in the
traditional GPS work(dpBpo EmotnpovikoU cuvadél@ou pag
armo 1o Kuwait).

Xdpte¢ AuBepaitwv , 10 TMpwto OSeiypa Xdptn amo 1O
Ymoupyeioll.E.K.A. yia tnv 6iAwon twv auBepaitwv otnv EAAAda.
Major Sustainability Issues, ava@odépa péoa amo 10 MPOCWTIKS
apBpo Zuvadér@ou yla Ta CNUAVTIKA BEuata TN aglpopiag Kal
Tou mePIBAANoVTOC.

H avaykn epappoyng tng ouvopbwong Twv mapatnpricewy,
ava@opd ota €idn Twv CEAAHATWY TWV TTAPATNPACEWY Kal Uid
avaokomnon otn Pacikh apxf tng pebodou ocuvdpbwong Twv
TTOPATNPNOEWV TTOU XPNOIUOTIOLEITAL OTNV KABNUEPIVH TIPAKTIKNA
Tou Tomoypd@ou Mnxavikou.

Extipunon mAuppnpikou kwvduvou pe T Xpnon GIS ,
POCSIOPIOUOG  TwV  TEPOXWV  auénuévnG  TTANUMUUPIKAG
emKvéuvoTNTag péoa amo amelkdvnon Xaptn otn Aekdvn
Epuiotac N.ArtwAoakapvaviag, ETOTNHUOVIKO 4apbpo
ouvadéhgou aro To TEl tomoypagiac ABnvwv.

Apiépwpa  Metamtuxlakd, — mEPINTTIK  ava@opd  Twv
HETATITUXIOKWY TTPOYPAUUATWY otnv EAMGSa aMAa kat oTo
E€wtepikd , omou mapakolouBricave 1} mapakoAouBouve
Juvadel@ol pag, Epguva Tou Zuvadélgou Arjpou ABavdoiou.

KAAH ANATNQ:ZH
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2. InMEiwpa tou véou A.X.

Baoikdg okomdg kat 0TdXog Tou CUANOYOU Hag givat n
evnuépwon  Twv  OAwv  Twv  Mnxavikwv
FewmAnpPo@opIKAG Kal Tomoypagiag aveédptnta amd
ToV av gival HEAN Tou GUANGYOU N O, yia B€éuata mou
AnTovIal TO EMOTNUOVIKO TOUG QVTIKEIMEVO, TNV
OUMMETOXN TOUG OTnV avtoAlayr Kal mpowbnon
EMOTNMOVIKWV TTANPOPOPIWV Kal Tnv diadoon twv
ETTEVYUATWV g FEWMANPOYOPLIKAG Kat
Tomoypagiag.

O oUMoyog e€ival avolktég o€  OAOUC TOU
ouvadENPOUG, giTe gival eyyeypaupéva HéNN ite dev
gival uéAN Tou GUANGYOU UMOPOUV va TIPOTEIVOUV
Opdoelg mpo¢ uvlomoinon amd Tov GUAAOYO, va
{nTcouv TNV evnuépwan yla Béuata mou agopolv
TO EMOTNUOVIKO AVTIKE(EVO TOu  Mnxavikou
FewmANPOYOPIKAG Kal Tomoypagiag Kat YEVIKOTEPA
TNV EMAYYEAMATIKA TOU 6pacTnpeldTNTa, EMiONG OAa

Ta OxOAla BeTIkA N apvNnTikA yla To cUANoyo eival
EUTTIPOCOEKTA.

ZEKIVACQUE oav [ opada  @ortnTwv  Kal
ouvvexiloupe va €ipaote pla evwpévn  opdda
Mnxavikwv mou auv€dvel ouvexwe ta PEAN TG, dev
EXOUUE XPWUATA, TAPATALELG 1) ONUAiEG.

H ouppétoxn ivail Sikaiwpa tou kdBe cuvadélgou
OxL uTToxPEwan, 0 CUANOYOG OUWG EXEL UTTOXPEWOELS
P0G OAOUG TOUG MNnXavikoUG MEwMANPOPOPIKAG Kal
Tonoypagiac.

Ek Tou véou A%,

JuvTtaKTIKA Emtponn:
ARpou ABavaciog - ZaApag Ayyehog — Mauvpidouv Mapia
2UVTOVIOTEG:
ARpou ABavaciog, Avdpeadou Mavayiwta, Mavpidou Mapia
Pemoptad:
ARpou ABavaciog

dwroypapisg:

Tuvadel@ol kai Aotroi

Zxediaopog Evtunov, Mpagiotikn Ene§epyaocia: AiBo&dmoulog NikdAaog
Ta evundypaga apBpa amnxolv B£oelg Kat amoPelg Twv apOpoypdpwv. Oudepia vBUVN Pépel To A.X.
TOU GUAAOYOU Kal N GUVTAKTIKA opada.

AmooToln apBpwv: info@sgeotopo.gr

lotooeAida :www.sgeotopo.gr
Atgv6uvon Emkotvwviag: pspmgt@gmail.com
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3. APOPA - AHMOZIEYZEIX

MiBoéomouroc NikéAaoc
Mnyxavikog lewmAnpo@opikric Kai Tormoypagiag

H EAAGSa amotelei pia TouploTikn Xwpa, Kade
XPOVo cUp@wva pe Ta otoixeia tng EAAnVIKNG
Iratiotikng Apxng kau Tpame{ag tng EANGSog
éxoupe 15.000.000 S1EOvng aifelg oTnv Xxwpa
Hag.

O 'HAiog, n Oahacoa, To paynto Kat n @ihoevia
gival Ta 4 XapaxkTNPioTNKA MOU TPOCEAKUOUV
ToUuG €VOUCG yia va pag EMOoKe@OoUv, amo eKei Kal
mépa MOAIG TACOUV 0TV MaTtpida pag ma givai n
KATaotaon mov avtipetwmi{ouyv ;

Aoyo NG Kataywynig pou amd tnv ©scoalovikn
ékava pia épguva kat €Bala Tov €autd Hou oTnV
Béon evog Toupiota mou amo@acilel va KAVEL Uia
BoOAta oTo KEVTIPO TNG TMOANG. ZEKIVWVTAC ammd Ta
Eevodoyeia oe pla €peuva mou ékava €va Heyalo
MooooTO amd autd dev S1aBéTouV TOUPIOTIKOUG
XAPTECG, N povh AUon gival va ayopdoel 0 ToupioTag
€va xAptn amod To €UMOPLO i va XPNOIUOTOINOEL TO
smart phone tou.

®evyovtag amno 1o Eevodoyeio e Ta xépla ddela maw
oTNV Kapdpa omou o SriHog €xel SnUIOUPYNOEL

éva KEVTPO TANPo@oplwy, ‘Evag mOAEOSOMIKOC
XapPTNG (60Xt K 0TNV KaAUTEPN Katdotaon) pou Sivel
TIC TTPWTEG TANPOYopie, oto information center
éPaa kdmolo uMAMNAO  yla YO TTEPAITEPW

Sleukpivioelg aANd duotuxwe Sev LTI PXE KavEvag.

‘EoTw Kat autdg o Tahamwpnuévog XApTng ATav exei
w¢ Tov Ampillo N TwPIVA TOU KATAOTAoN @aiveTal
OTNV MOPAKATW EIKOVA.

Qevyovtag amd TNV Kapgdpa xwpic va eipat
IKAVOTTOLNUEVOC IE €Va KAPEVO XAPTN KAl €vVa KAEIOTO
KéVTpo TANpo@oplwv  aval(tnoa ToV EMOUEVO
XApTN oTnv MOAN omou Ba pou €81ve MANPOPOpPIES
Y1Q TO TTOU UITOPW Va TTAw va @Aw, va Staokeddow va
Pwviow Kat va dw ta yvwoTd pvnueia otnv moAn. O
EMOPEVOG  XAPTNG TIOU  ouvdvinoa HnTav  oTo
apPXALONOYIKO pouoeio. Evag 0dikdg xApTng e TOUG
Spououg Tou Kpaoiol otnv B. EAAASa pou mpdteilve
S1adpouéc oe mepintwon mou amo@doila va KAvw
éva Taidl ekTOC Ocooalovikng . Zav 16éa aApKeTA
KOAR} aANG SUOTUXWCE N KatdoTtaon mou BpiokeTal o
Xaptng Oa evBdappuve eAdyiotoug va tov Slafdoouv.
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3TNV aploTEPN pWTOoYpaAPia @éveTal Twe nTav o XapTtng tov NoéuPpto kat otnv d&€1d mwg gival orpepa.

Metd and Tnv £peuva mou ékava SuoTUXWG Oev KaTAPepa va Ppw éva XApTn va Pe Eevaynoel otnv moAn, n
povadikA pou AVon ftav 1o smart phone 6mou povo anod ekei Ba pmopovoa va mdpw MAnpoopiec. H amdvtnon
mov TMAPa anod éva Eevodoxo dTav ToV pwTnNoa yla o AOyo Sev UTIAPXOLV XAPTEG HTav 6Tt Sev Toug xpetalovTal
ylati o Toupiotag Ba €pBel povo pia @oépa K Emerta mOavog va punv Eavd emoke@Oei TV xwpa pag , TOTE Hou
AUBNKav OAEG ol amopieg Tou pou gixav SnuiovpynOei wg ekeivn TNV oTyunR !

BéNovtag va KAeiow 10 B€pa capwg amoyonteupévog TapaBEtw €va xaptn UMOSElypa TTIOU UTIAPXEL OTO
Novdivo Kal aprvw va ToV CUYKPIVETE HE TOV XAPTN TNG VIPOTIAG TTOU UTTAPXEL OTO KEVTPO TG Oecoalovikng!
ApBpo tou AiBo&dmoulou NikdAaou
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The aim of this paper is to declare the limitations of
GPS observations and the importance of orthomet-
ric height and how it is computed in the traditional
GPS work

Although the revolutionary GPS observations
system delivers instantaneously the coordinates of a
point with high accuracy, still another quantity,
which is the orthometric height, needs also to be
determined. Unfortunately, neither the orthometric
height nor the geoid undulation can be observed
directly. The aim of this paper is to declare the limita-
tions of GPS observations and the importance of
orthometric height and how it is computed in the
traditional GPS work.

Introduction

The determination of the coordinates of a point on
the earth surface with high accuracy is a real
contemporary challenge. Although we are today
(2011) equipped with arsenal of unprecedented
electronic surveying devices (GPS) receiving posi-
tional signals from dozens of satellites orbiting the
earth in addition to online public and private geo-
detic networks broadcasting measurement
enhancement, we still didn't reach the required posi-

tional accuracy over our earth globe. The GPS deliv-
ers two quantities, which are latitude and longitude,
and still the third quantity, which is the orthometric
height, is not directly observed. The modern geo-
detic accuracy requires a centimeter level for the
three coordinates describing a position on earth.
The purpose of this paper is to declare the real capa-
bilities of GPS and the importance of the orthomet-
ric height in geodetic measurements and how it is
currently computed.

Combined Coordinate Reference Systems (CRS) in
Geodesy

In physics, usually a unique Coordinate Reference
System (CRS) is used to describe a position in three
dimensions (or four dimensions) quantities. How-
ever, the earth shape is very complex and irregular,
and it is in dynamic state and always changing due
to several parameters such as earth rotation around
its vertical axis, earthquakes, and other. In geodesy,
two different CRS are used to describe the position
on earth surface and each one has different observa-
tion methodology. This combined (dual) CRS used in
geodesy is a main source of confusion and requires
bold clarification.

h=H+N
Ellipsasdal height (h) Distance along the ellipscidal normal (P to P
Geoid haight (M) Distance alang the elipsoidal normal (Qy to O)
Crthametric haight (H): Distance along plumb line (Qta P)

Equipctential Surfaces: W,

\\

Ellpsoid

L

55

l (]
l W,
‘ "
Wy

7 Gemd

W

W

Figure 1: Relation between geoid and ellipsoid (Courtesy Natural Resources Canada www.nrcan.gc.ca)
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The first CRS is the ellipsoid system, recently based on
WGS84 ellipsoid with its center coincides with earth
geocenter. This CRS is also known to be geometrical
3D reference system, as the position of a point can be
achieved by geometrical observations.

The second CRS is the geoid, which is not a geometri-
cal shape, rather it is a physical (geophysical) refer-
ence. The geoid is densely defined in geodesy and
geosciences' literature. The most common definition
for geoid is its representation to the geopotential
surface, where the gravity force is equal. The water
surface of the earth is coincident with the geoid
inside the water on earth (75% from earth surface is
water), and it is continued under the earth crust as
imaginary surface. Assuming that is the potential
energy of the geoid (at the present mean sea level),
by definition:

itis required to compute the value of the height (H) of
the observed point above (or below) the geoid. This
height (H) is called orthometric height or physical
height, as shown in Figure (1).

GPS Observations

Before GPS, the latitude and longitude were com-
puted from geodetic observations, such as baselines,
triangulation, and trilateration. After the GPS era,
these two quantities are computed directly from GPS
observations in addition to the height of the
observed point above the WGS84 ellipsoid, which is
observed and determined directly for the first time in
the history of geodesy. The GPS delivers four quanti-
ties for the observed point, which are the latitude (L),
the longitude (B), the height above (or below) ellip-
soid (h) and time of observation (t). The quantities (L,
B) are angular values in degrees and ellipsoid height
(h) is in meters. All these quantities are delivered in
the famous CRS named WGS84.

Orthometric (Physical) Height

By its definition, the physical height (H) of a point is
the distance between the point and the geoid
surface as shown in Figure (1). Unfortunately, there is
no direct methodology known to compute the
orthometric height (H) directly. The geoid itself is an
imaginary subsurface and it has only geophysical
definition with a defined potential energy.

The Classical Leveling Technique

Long away, the water surface of the earth was consid-
ered as a homogenous equipotential surface and a
datum for vertical observations. Hence, most of the
height measurements were measured by leveling
from the Mean Sea Level (MSL). Scientists and engi-
neers criticize the leveling for main reason, it uses
horizontal plan (datum) for relative height difference
while the datum used for height is the geoid which is
not horizontal, rather it’s irregular.

Geoid Undulation (N)

After the GPS era, a new quantity was observed
directly, which is the ellipsoid height (h). The direct
computation of ellipsoid height (h) motivated the
observation of the undulation (N) between the geoid
and the ellipsoid WGS84, and compute the ortho-
metric height (H) from the equation relating (h, H, N)
at a single point:

H=h-N

In case (N) is known and with the value of (h), the
orthometric height (H) can be computed. Unlikely,
the geoid undulation (N) cannot be observed directly
at point (P). It needs gravity measurements and
sophisticated computations. The separation (N)
between the geoid surface and the WGS84 ellipsoid
vary approximately to the range between -100m to
+70 m all over the earth globe.

The GPS observations deliver the ellipsoid height at
the point of interest, which is considered a revolution
in geodesy, where before this value was difficult to
compute or determine directly. Also, there are several
modern methodologies for computing the geoid up
to one centimeter accuracy using satellite technol-
ogy, field gravimeters, and advanced mathematical
models.
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Practical GPS Observations

In traditional GPS observations, it is required to deliver
the coordinates of the observed points in the geo-
detic dual CRS (L, B, H), and this impose the necessity
to compute the orthometric height (H). The common
practice is to model the geoid surface (N) in the obser-
vation area and compute the orthometric height from
H=h-N.

Conclusion

In geodesy, two coordinate reference systems (CRS)
are used, geometrical CRS and geophysical CRS. The
GPS delivers all the required observations for the geo-
metrical CRS. It is a real revolution in geodesy, it intro-
duced a fast and accurate technique to determine the

latitude and longitude of a point, in addition to the
value of its ellipsoid height. However, still an impor-
tant value not yet directly observed for the geophysi-
cal CRS, which is the physical (orthometric) height.
Leveling is not an accurate methodology for physical
height measurements. The value of the geoid undula-
tion from ellipsoid is an important quantity and is
necessary to be known. The traditional GPS observa-
tions include geoid modeling for area of interest for
the computation of the orthometric height.

Finally, a new methodology is required to compute
directly in field the geoid undulation and orthometric
height.
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3.3.0 xaptng 6Ang tng EANadag omou anmotunwvovtal 6Aa ta avBaipeta mov éxouv SnAwoei:

MHIH: YTMEKA
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3.4.Xaptn¢ tng Mukovou 6mou amotunwvovTal Ta avBaipeta:

MHIH: YTTEKA
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4. ENIZXTHMONIKA KAI TEXNIKA APOPA
4.1.Major Sustainability Issues

ToiMac¢ Baoiheloc
Mnxavikog lfewmAnpo@opikng Kat Tommoypagiag

Essentially the prime sustainability issues in the city are derived from issues pertaining to holistic, inte-
grated design and master-planning.

All requirements for sustainability and resilience must be considered in conjunction with one another and
it goes beyond simply creating present development that does not the potential of future generations
ability to develop.

We need to develop cities that not only are sustainable, where the needs of our generation are catered to
whilst not compromising the ability of future generations to meet their needs, but also to design for resil-
ience and what sustainability experts such as James Lovelock describes as‘sustainable retreat.

It also involves determining locations for our cities that will remain viable for hundreds of years resilient
from the ability of natural disasters to adversely affect them, take into consideration the likely impacts of
climate change. It also means designing development in a manner that will result in a reduction of
resource consumption, the efficient usage of land, sustainable agriculture (including urban agriculture),
the preservation of bio-diversity and virgin wilderness. It means designing for the containment of patho-
genic infections to prevent the spread of disease.

Key to this is the provision of infrastructure — energy, space heating, transport, water services, and telecom-
munications, efficient mixed use buildings.

Out of the speakers featured on the sustainable cities website, | found the thoughts of Dr. Vandana Shiva
to be the most pertinent.

“A sustainable city is a city that functions like a cluster of villages in the sense that each part of it is self-
sufficient and self-reliant, in that you should be able to walk out of your house and find your groceries, your
laundry and everything that you need for living.”

There should be a“density of occupation, of multi-functionality and density of use both to liberate space
and create community.”

“The failure of modern cities is that they are designed around the car, not the human being.”

Building in the city

Buildings consume large amounts of energy in heating, lighting, and appliance usages. They have large
amounts of embodied energy meaning that responsible use must be made of their form to ensure that a
long lifecycle is obtained from that embodied energy.

The way that buildings are designed determines the ability to make use of passive energy from the sun,
natural ventilation and natural lighting.

The way that buildings are located and organized in relation to one another affects their flexibility, longev-
ity and the amount of transport needed for people to move from one building to another as they live, work
and engage in social and community activities.
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Green and the sustainable city

Green, vegetation and open space play an important role in the environmental and social sustainability of a
city. These spaces can vary in shape, size and form but form some of the central amenities and facilities for
community living.

They also play an important role in moderating the climate of urban environments. Green recycles and
improves air quality removing many harmful urban pollutants.

By providing an absorption capacity for storm runoff, plant cover can filter out harmful ‘first flush’ pollutants
and assist in the prevention of flash flood scenarios by infiltration of the water instead of discharging it to
sewer systems. By absorbing water and gradually releasing that water by transpiring, plants help to moder-
ate the humidity of the air also.

Importantly within a city, the people within a city are ever subject to the stresses of modern life. Green areas
provide an important social function in that they have a calming influence over people and provide a venue
for open air human interaction. They provide people with an ‘incentive’ to go somewhere to walk, exercise
and get out into the open air which is a very healthy thing.

Energy for the sustainable city
As seen, cities like Copenhagen generate some of their energy from the waste of their city. Other cities are
making use of wind power on their extremities and micro and macro levels.

The design and layout of our cities is crucial to minimize energy by demand reduction. Our built environ-
ments need to be better structured to allow more people to go about their lives without the need for trans-
port, to be able to grow some of their own food in the city, to need to travel only for unusual requirements,
not everyday life.

Where energy is required, our cities need to be structured to be capable of using the more sustainable
renewable forms of energy such as hydrogen, biomass, wind energy, wave energy, solar energy etc.
Efficiency is extremely important. In the use of electrical energy, as much of the electricity should be gener-
ated very close to where it will be consumed to minimize losses in the transportation network.

Waste in the sustainable city

In many cases, waste is such an irresponsible concept and poor choice of word. We need to think more in
terms of resource. What can this material be reused for, recycled into, etc. Such as in Copenhagen where the
‘waste’is actually being used to create the energy that is consumed by the city.

Many cities around the world are literally choking in their own waste because they fail to address the need
for this.

The production of waste however is a societal problem, that can only really be addressed by behavioral
change - people need to be more careful when they buy things to minimize the packaging of products, only
buy what they need to buy and ensure that what is bought is of a quality sufficient that it will last, endure
and
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remain relevant for an appropriate lifecycle. To effect behavioral change requires education.

The addressing of the waste problem also requires facilities — places where the waste is separated by type -
plastic, glass, metal, clothing etc and processed for reuse. In a sustainable city the use of landfill will be
avoided at all costs due to the toxic environment that these sites create, the fact that the land is contami-
nated for decades, that cities are running out of such areas, that these areas contaminate the groundwater
unless they are subject to the highest standards.

Water in the sustainable city

In the sustainable city, there is a need for the water cycle to be properly managed to conserve water. This
can be done by using water saving devices, minimizing leakages and wasteful practices, the use of grey
water for irrigation, rainwater harvesting, storm attenuation and storage systems all play a part in ensuring a
responsible water usage cycle.

Also, cities will need to plan for urban agriculture and sustaining green / open spaces where many do not
yet exist, which will require improved use of water.

Many cities currently do not have sustainable water usage and management practices and rely on deeper
and deeper groundwater abstraction which is unsustainable.

Transport in the sustainable city

There is a worrying trend of increasing energy consumption in transport in many cities. This has resulted
from the use of segregated urban planning practices that necessitate people to move extensively from
where they live to where they work to where they shop to where they enjoy amenities rather having inte-
grated communities for sustainable living where people can be self-sufficient in their neighbourhood and
walk, use their bicycle instead of motorized options.

Care in the master planning of our urban environments needs to be taken to enable that to happen and that
where transport is provided that it can be provided in more sustainable forms such as mass transit, public
transport, rail etc. That requires that certain minimum development density levels are achieved. This requires
a built environment designed around the human, not the motor car.

Food and the sustainable city

Food can be grown in cities if designed for. Urban agriculture can be provided in allotments, vertical farms,
fish farms etc. Other options like peri-farms are also good alternatives to food produced and transported to
a city from far away, which is very unsustainable.

By producing food locally better resilience of food supply is achieved. It is also healthier in that locally grown
produce is fresh and better nutritionally. Even the act of cultivation of food can be beneficial in providing
exercise and it is an activity that some people find to be therapeutic. The key is eliminating the need for
transport from the food production cycle.
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4.2.H avaykn epappoyng tng cuvopdwaong Twv mapatnproewyv

T{OUHAKARG ANUATPELOC
Mnxavikog lewmAnpo@opikng & Tomoypagiag
tzioumaklis@hotmail.com

MEPIAHWH: H avaykn twv avBpwmwy, amd moAU vwpic, va Katagépouv va meplypdouv Kal va avaAloouV
@avopeva mmou Aaufdvouv xwpa yopw Toug, odynoe oTnV avanmtuén Twv JaBnUATIKWY Kal autd HE TN
OE1pd TOU OTNV AVANTUEN KAIVOTOPWY TEXVOAOYIKWV EMTEVYUATWVY. Map’ 6An Tnv mpoomndBeia Sduwe, n
METAPPAON TOU PUOIKOU KOCHOU O éva HaBnuaTikd LovtéNo Tou Ba eptypd@el TARPWG TNV KABE evépyela
mapapével aduvvatn. Etol 1o kdBe paBnuatiké poviélo cuvodeletal and kdamola o@dAuata. MNa tnv
QVTIMETWTTION AUTWVY TWV CQAAPATWY TTOU UTIEICEPXoVTal Katd tn Sladikacia Twv mapatnproswy, otnv
emotAiun NG Newdaioiag/Tomoypagiag, SnuioupyROnKe n TeXVIKA TNG cuvopBwong Twv mapatnerioswv. H
TEXVIKA TNG ouvopBwaong Aapudvel umoynv Tnv mAeovalouoa TANPOPOPIA TWV TTAPATNPHOEWY, LE OKOTIO Va
uroloyioel TN BEATIOTN EKTIUNON TWV CPAAPATWY TTOU €MOPOUV OTIC TIHEG TOUG. 2TNV TTapolod gpyacia
yivetal pa mepIANTITIKA ava@opd ota €idn Twv OPAAUATWY TWV TTAPATNPACEWY Kal Ul avacKoTnon otn
Baoik apx TG peBOdou cuvépPBwong TwWV TAPATNPACEWY TIOU XPNOIUOTIOIEITAlL 0TV KABNnUEPIVA
TPAKTIKA Tou Tommoypd@ou Mnxavikou.

Ta paBnuatikg, n mo Siadedopévn Kal AVEMTUYMEVN YAWOOA TIOU XpPNOIPoTolEital, KaAouvtal va
meplypdyPouv tnv amokwdikomoinon tou Quoikol TePIBAANOVTOC Kal va GUUBAEANoUV oTnV avaluon Twv
yeyovoTtwy mou cupfaivouv 6’ auto. Anuioupyndnkav XIMASEC xpovia mpiv Kal n avantuén toug cupuPadilel
ammOAUTA UE TNV avAnTuén TG TeEXVoloyiag, evw Kpivovtal cuvBwg AT yia va GUPBAANOULY oTnV KAAUYN
VEWV QVAYKWVY, UE amOTEAEOUA TN ouvexn avdantuér touc. Ot pébodol avaluong Twv dedouévwy, ooV
agopd tnv emothun ¢ Mewdatciag/Tomoypagiac ald kal ouyyeveic emotripeg (OwtoypaupeTpia,
Xaptoypagia), avantuxdnkav mapdAAnAa He TIC TpoavagepOeioeg eMOTAUES Kal TPOEKLYPAV ATIO TNV
avdykn yla akpiféotepa amoteAéopata.

To mpoBAnua otnv emotiun TnS Newdaioiac/Tomoypagiag dSnuiovpyeital amd tnv avBpwrivn aduvapia va
TEPIYPAYEL O’ éva PaBNUATIKO HOVTENO TIAPWC TO QYUOIKO TTEPIBAANov, Katd tn Stadikacia CUANOYAC TwV
6edopévwyv. H paydaiwg avantuooopevn 10XUG TWV UTTOAOYIOTIKWY CUCTNUATWY, TIOU EMETPEPE TNV
enefepyacia peyalltepwy amd amoPn oykou dedouévwy, ol BepeMwOelC tEBoSOL HabnuaTiKwy 6w Tou
Gauss kal Tou Legendre, n avamntuén tng Bewpiag Twv mBavoTATWY Kal TG MABNUATIKAG OTATIOTIKAG KAl N
Onuioupyia KAlVOTOUWY TEXVONOYIKWV ETITEVYUATWY, TTOU CUVEBAAAV OTnNV CUYKOUION aKpIBEéoTEpWY
napatnenoswy, odrynoav otn Onuioupyia &véc kaBapd yewdalTikol/TOTmoypaAPIKoU Opov, TNG
YuvopObwonc Twv mapatnpnocwv. MNa va amodoBei MApw¢ 0 0PICPOC TNE CLUVOPBWONE TWV MTAPATNPEHOEWV
Ba mpémel va yivel pia ouolaoTtik Slakplon SVO OpPwWV TTIOU PAIVOMEVIKA €xouv TNV idla umdoTaon, TG
mapatThPNoNg Kal TnG pétpnong. O épog mapatripnon amodidetal otnv évvola TG cUAoyrc dedopévwy,
EVW O OPOC TNG METPNONG AVAPEPETAL OTO APIOUNTIKO ATTOTEAECUA, TTOU TTOAEC POPEC SlaPEépEl amod TNV
mapaTAPNonN a@ou TPOKUNTEL UoTepa amd peboddoug emefepyaciac autic. H ouvopbwon Twv
apaATNENRoEwWV gival éva olOvolo peBodwv avaluong dedopévwy, Tou oToxeLouv oTn BEATIOTN EKTIUNON
TWV OQOAHATWY Tou €mMOPOUV OTIC TIHEC TWV TTAPATNPNHOEWY Kal 0ToV TPOodIopIond TNG TIUAG TNG
METPNONG, TTOU WG ATTOTEAECHA TTPOCEYYilel 600 TO SuvaTdVv KAAUTEPA TNV TIPAYUATIKA TIUA.
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IIl. TA EIAH TON ZOAAMATQON TQN NMAPATHPHZEQN

Enavalapfdvovtag pia mapatipnon moANEG @opEg, e0Aoya yivetal avTIANTTo Twg dev TTPOKUTITEL TO (D10
amotéAeopa. H TiuA Tng mapatnpouuevng moodtnTag IooUTaAl LUE TNV TTPAYMATIKA TIKA KAl tia EMITAEOV TIUA
TTOU TIPOEKUYPE aTTd Ta OPAAUATA TNE TapaTtenong. To uéyeBog TG emmAéov TIUAG TTOL TTIPOEKUPE AOYW TWV
OQOAYATWY TNG MapATAPNONG UIMOPE va €xel BETIKO 1 apvNTIKO XaPaKTHPaA Kal va emnpedlel avaloya to
TEAIKO QMOTEANECA.

Ta o@AAUATA TWV TAPATNPACEWY AVANOYA UE TOV TPOTIO TIPOEAELONG KAl ETIIOPACNG OTA AMOTEAECUATA TNG
TTAPATAPNONG KATNYyopLloTolouvTal WG XovOPOoEeLdr), CUCTNUATIKA Kal Tuxaia.

X Ta xovdpoeldr) o@dipata o@eilovtal amokAeloTIkA oe AABn avBpwmiva kat cuvABwg n Tadén Tou
MEYEBOUC TOUG €ival TTOAU peyaAUTEPN TWV AAAWY OPAAUATWY. AUTO TIPOTPETTIEL OTO VA aKoAouBEeiTal £101KOC
OXeOI00UOC TWV EVEPYEIWV TOU MTAPATNENTA Katd Tn Stadikacia GUANOYAC TWV TTapaTNPACEWY, KABWE Kal
OTATIOTIKWV eAEyXWV (0dpwon dedopévwy) KATd TNV €K TWV VOTEPWV eMeEEPYATIA TWV TTAPATNPHOEWV.

X Ta cuoTtnuatikd o@dipata epgavifovtal KaBe @opd e To dlo péyebog (meplypdpovTal WG TIHES
KAmolag ouvapTtnong). Zuvibwc ogsilovtal o€ MAPAYOVTEG TNG ATUOOPALPAC, O OCPAAUATA OPYAVOU, OTNV
TIEPIOTPOPN TNG YNG, KABWG Kal o o@AApaTa ToU o@eilovTal 0Tov mapaTnENTA (Y. KAKH KEVTPWON TOU
opydavou).

X Ta tuxaia o@dApata gival n kKatnyopia Twv CEAAPATWY TTOU OPEIAOVTAL OTNV ACTOXi TOU HOVTEAOU.
'EXOUV OUYKEKPIUEVEG IOIOTNTEC KAl N TIUA Toug e€apTtdTal o€ peydho BaBuod and to Katd moco To PadnUaTIKO
povTéNO MANGCIALEL TNV AR PN TIEPLYPAPT] TOU PUGCLKOU TEPIBAANOVTOC.

TNV KaBnuePIvA MPAKTIKH Tou Tomoypd@ou MnxavikoU Ta KaAAOUUEVA WG Tuxaia o@AApaTa TTPOKUTITOUV
amo 10 A0POIoUA TWV CUCTNUATIKWY CPAAUATWY, O EEAIPETIKEC TTEPITTTWOELG, TWV XOVOPOEIdWV OPAAUATWY
mou dev €xouv e€alelpBei, KABWCE Kat PUOIKWV TTapaySvVTIWV mou Sev £xouv An@BOei umdYnv oto oxedlaouo
TOU HAONUATIKOU HOVTEAOU (MTPAYMATIKWY TUXaiwv o@aApdtwyv). H mMARpn¢ HovteAoToinon Tou QuUOIKOU
TEPIBANNOVTOC TNG TTAPATAPNONG O PABNUATIKO, UE OKOTIO TOV aKPIBr UTTOAOYIONO TNG TAPATNPOUVPEVNG
moooTNTAC, Eival TTPAKTIKA adlvaTn HIag KAl TA XOPAKTNPEIOTIKA TOU QUOIKOU TIEPIBANAOVTOC UmopouV va
petaBarovral katd tn Sidpkela TG PETPNONG.

. MEGOAOI XYNOPOQXEQON

Baoik mpolnoBeon yla tnv epappoyr} omolacSAmoTe TeEXVIKAG ouvopBwaong Twv mapatnprioswy gival n
umapén mieovdlovoag mAnpogopiac. Autd e€nyeital dpeoca amd tn Padnuatiky okomid Tou mPoAAuATOC,
OTIOU TO CUOTNUA TWV €EI0WOEWY TOU HABNUATIKOU LOVTENOU TTOU TIEQLYPAYPEL TOCO TIG TTAPATNPNTELS, 60O
Kal TG dyvwoteg moodtnTeg Xpndlel Avong. Avatpéxovtag oe omolodimote padnuatikh BiBAloypa@ikn
ava@opd €mMAUONG YPAUUIKWV CUOTNMATWY YiveTtal avTIANTTo Mwe N emMiAuon evog TETOIOU CUCTHMATOC
TIPOOPEPEL:

X pia kat povadikny Avon, étav o aplBuog Twv ayvwoTwy TTOCOTATWY €ival {00¢ pe Tov aplOuod Twv
€€lOWOEWV TOU CLUOTAMATOC.

X aduvapia emiluong TOU CUCTAPATOC (ATTEIPEC AUCEIC TOU CUOTAMATOC), OTAV O apPIBUOC Twv
AYVWOTWV TOCOTATWV €ival PEyaAUTEPOC ATTIO TOV APIOUS TWV YPAUUIKWY EEICWOEWV.

X Kapia AUoNn 01N YEVIKA TEPIMTWON, 6Tav 0 aplOPoC Twv EI0WOEWV gival ueyaAlTepdC amd Tov aplBuo
TWV ayVWOTWV TTOCOTHTWV.
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Oa nepipeve KAVEIC, TWE oTNV TPITN TIEPITTWON N MAuon Tou cuoTruatog Ba umopovoe va SWoel TN AVoN
oto TPOPANpa. Autd eival aduvato TPAKTIKE, YIOTi TO HABNUATIKO HOVTENO TIEPIEXEL O@AApATaA
oxedlaopoU, OTWE £TONG UTTAPXOUV KAl O@AAPATA TWV TTAPATNEACEWY Kal N MMPoomdbsla emiluong
KATaAryel o€ piag pop@ncg adié€odo. Ta mapamdvw o@Aaipata SnUIouPYoLV VEEC AYVWOTEC TTAPAUETPOUC
oTIC €€I0WOELC, Ol OTToiEC YI' AUTOV Tov Adyo KaBioTavtal AlyoTepeC amod TIC AYVWOTEC TTAPAUETPOUC Kal
odnyovuaoTe mavta o€ AmelpeC Suvatég AUCEIC TOU CUCTHUATOC.
H ocuvopBwon ival éva cUvolo PeBOSWY, TTOU IKAVOTIOIWVTAC KPITAPLA, EMAEYEL TN BEATIOTN €MiAuon TOU
OUOTHHATOC ATTO TIC ATTEIPEC TTOU TTPOKUTTOUV. Ma va KataoTei Suvatd, Ba mpémel mpwTa am’ OAd va OpIOoTE(
TO KPITAPL0 TNG BEATIOTNG AVONC, auTd Tou Ba oxeTiletal pe To pHéyeBog Twv o@alpdtwy. H péBodog mou
€XEL AVTIKATAOTAOEL OAEG TIG TIPONYOUUEVEC TIPOOEYYIOTIKEG KAl EUTIEIPIKEG LEBODOUC Kal €XEL ETTIKPATHOEL
Ta TEAEUTAIA XPOVIA YIa TNV AMAGTNTA TWV UTTOAOYIOPWY TNG, ival N HEB0SOC TV eEAAXIOTWY TETPAYWVWV.
Me tn péBodo autr ehayiotomolovvtal Katd to BéRTioTo Suvatd TpdTo Ta aBPoIoCHATA TWV TETPAYWVWV
TWV CQEAAPATWY. ATIO TN HaBNUATIKK OKoTId, pia ouvdapTtnon Seutépou Babuou, mou Slabétel mapaywyoug
PWTOU Pabuov, elaxloTomoleital Pe UNOEVIOUO TWV TTAPAYWYWV TNG, YEYOVOC Tou odnyei 0€ amAEC
VPOAUMIKEC EEIOWOELC, EVKOAEC OTNV ETIAUCT TOUC.
Emeidn opwe 6Aa ta o@dipata dev emnpedlouv e€icou TIC MAPATNPROELS, YEVIETAL N avAYKN armodoonc
™C akpifelag Twv mapatnpAcEwy 1 Kal GPOAUATWY Kal N SIAQOPETIKN AVTIUETWITION TOUG KATA TNV
eneéepyaoia. Autd odrynoe oe pia Slagopomoinuévn PéBodo, agol n TMAPATIAVW AVTIMETWTTICEL
opoldpop@a 6Aa Ta o@AApaTa, Tn PEB0SO EAaXIOTWV TETPAYWVWY UE BApn. X' auTtd To onuUeio CUUBANAEL
KaBOopPIOTIKA N OTATIOTIKA Kal N Bewpia Twv mbavotATtwy. H Umapén mieovalovoag mAnpogopiag Sivel Tn
SuvaTtoTNTA MG AETITOPEPECTEPNG MEAETNG TNCG OTATIOTIKAC OUUTEPIPOPAC TWV CQOAUATWYV TWV
TTAPATNPENOEWV.
Ma tnv emtux oAokAnpwon TN HeBoOdou yivetal pia onuavtikg mapadoxrhi: OTL ol TIMEC TwV
TTAPATNPNOEWVY Eival TUXAIEC OEYMATIKEC TIMEG TTOL TTPOEKUPAV artd éva GUVOANO ATTEIPWVY EMAVAAAYPEWY
TWV OUVOAIKWV TTapatnerocwv. Me Tov TpOMO aUTO Ol CUXVOTNTEG EUPAVIONG TWV TTAPATNPNOEWV
Bewpeital Mw¢ akoAouBolUv TNV KAVOVIKA KATAVOUR, TEIVOUV O KATOld Opla KAl OTn OUVEXELD
avtikaBiotavtal amd tnv mbavotnta eUPAaviong Touc. H mbavétnta epgdaviong i aANwS HETABANTOTNTA
kaBopilel kal TNV TENIKK TOUC aKpiPela, n omoia pe Tn o€lpd TNG odnyei otn BEATIOTN EKTiUNON.

H unapén Sagopetikwv peBoddwv ouvépbwaong EyKelTal OTO YEYoVOC TNG SIAPOPETIKAC MOPYPNC TTOU
pmopel va mdapel To paBnuatikd povtéro. Ot pébBodol ouvopbwong mou XenolpomolovvTal OTnv
KaOnUePIVA TIPAKTIKA €ival:

X e€loWOEIC TaPATNPHOEWY

X e€lowoelc cuvOnKwv

X MIKTEC €€1I0WOEIC

X e€lowoelc mapatnPAoewV e SEOUEVOEIC
X MIKTEC €€10WOEIC PE SEOUEVTEIC

Ot €€lowoelc ouvBNKWV TIPOKUTITOUV ATIO TNV aPaAipecn OAWV TWV AYVWOTWV TIOPAUETPWY aTtd TIC
€€IOWOEIC TAPATNPAOEWY, EVW AV ATTOAEIPOUV OPIOUEVEC AYVWOTEC TOPAUETPOL TOTE TPOKUTITEL N
HEBO0SOC TWV HIKTWV e€lowWoewV. Ta armoTeAéoHATA EQAPHOYNC TwV Slagdpwy HeBOdwv ival mepimou idiq,
ME TIC Olo@opEéC va o@eilovTal AMOKAEIOTIKA 0 O@AAPATA TNG SLAPOPETIKAC YPAUMIKOTIOINONG TWV
MOVTEAWV Kal 0€ OPAAUATA OTPOYYUAOTIOINONC.
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V. EMIAOIO%

‘Ooo ol avBpwmiveg avaykeg Ba kabopilovtal amd tnv aévan avalitnon HeyaAlTepng akpifelag, toco Ta
TEXVOMNOYIKA emTEVYUATA, 600 Kal n avaiuon twv dedopévwy Ba avantvooovtal. ‘Hén, n €mMoTnUOVIKA
KOIVOTNTA £XEL TPOXWPHOEL OTNV AVATOUIA TWV CUVOPBWOEWY, E TETOLO TPOTIO WOTE va PeTaBdAlovTal ol
Sladikaocieq kat va mpooapudlovial OTIC €KAOTOTE AVAYKEC. EIOIKEG €QAPUOYEG TNG TEXVIKAG TNG
ouvopbwong Twv mapatneriocewv odnyolv, AKOUN Kal CAMEPA, ot €uPdBuvon €ldikwv BewpnTIKWV
BepdTWY KAl 0€ AVATPOTIEG TWV HEXPL TWpPa Sdedopévwy. MNa mapddetyua, Tnv moavr MapapdPPWon VoG
SiktOou e€aitiag Tng afefaidtnTag mouv cuvodeVEl TOV OPIOUO TOU CUCTAUATOC avagopdc (sloaywyn
elayiotwv SeopeloEWY).

Texvikéc ouvopBbwong Twv mapatnpioswv g@appolovtal kat cuPPAAoUV KaBOoPIOTIKA OTNV ETITUXNA
OAOKARpWON HEYAAOTIVOWV €pywV, OTIWG OE UEYAAA @pdyuaTta, o€ UTTOOAAACCIEC ONPAYYEC, | AKOUN KAl
oto neipapa CERN, aA\d kat otn Blopnxavikn Tomoypagia, 61mou n avdykn yla amoteAéopata UPnANG
OKPIiPelag KpiveTal EMITAKTIKN.
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ZtavpormoUAou Euyevia-XpuooUAaq, Mtuxiovxog Tomoypd@og Mnxavikog T.E. *

MSc MpdAnyng kat Alaxeipiong Ouoikwv Kataotpogwy, EBviké & Kamodiotplakd MNavemotruio ABnvwv
TnA: 6951258665, email: jenstav@yahoo.gr

Né€elc KAeId1a: MANUpLPQ, G.1.S., TANUPULPIKOC KivOuvoc.

>uvoyn

AvTikeipevo NG mapoloag epyaciag, ATav o TPOCSOIOPIOUOG TWV TEPIOXWV aAuENUEVNG TTANUUUPIKAG
EMKIVOUVOTNTAG Kal N TEAIKA Snpioupyia evog XApTn MANUUUPLIKOU Kivéuvou otnv Aekdvn ATTOpporng Tou
motapoV Epuitoa, tou N. ArtwAoakapvaviag (Aypivio), pe tnv xpnon lewypa@ikwv ZuoTnuATwy
Mnpogopiwv (G.1.S.). EmmpocBeta, mpaypatomolnOnke LEAETN EQAPPOYNC OTN CUYKEKPIPEVN AEKAVN UE TNV
xprion dvo pebodoloylwv.

1. EIXAFQrH

H meploxn peEAETNG BpiokeTal 0To KEVTPIKO TR A Tou N. AltwAoakapvaviag kat o motapdg Epuitoag mnyadet
amd 1o MavartwAikd 6pog (Xaptng 1). Alaoyilel tov drjpo Aypiviou, Kal ekBAAAEL Ta vepd Tovu, 0TN Aluvn
Avoipayia. H udpoloyikr Aekdvn tou Epuitoa €xel éktaon 203.41 teTp./xAM. Kal péoa o€ autr Bpiokovtal ot
olkiopoi Aypiviou, KapapouAlag, Néa ABopavn, Kawvolpylo, MavartwAlo, Aokiulo, Aylo¢ Kwvotavtivog,
Tplavtailka, EAaid@uto, Zkoutepa, Ayia MNapaokeun, MpoonAia kat Ayia BapBdpa.

TONOFPA®IKOZ XAPTHI N. AITQAOAKAPNANIAE - AEKANH TOY EPMITEIA (ATPINIO)
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Xdap1nc 1: Tomoypa@ikdg xdptng N. AiltwAoakapvaviag — Aekavn tou Epuitoa (Aypivio)

2. ME©OAOAOTIEX

TNV mpwtn nebodoloyia o TANUUUPIKOC KiVOUVOC EKTIUAONKE BAON TWV YEWHUETPIKWY XAPAKTNPIOTIKWY TOU
avaAyU@OU TNG TEPIOXNG MEAETNG Kal TwV USPOAOYIKWV AEKAVWY aTTOPPONG, KUNn Aaupdvovtag umdéyn Tnv
Bpoxomtwon mou AapAavel xwpa otnv mePLOXH.

KoOpia BApata tng akoAouBolpevng peBodoloyiag givat apxikd 0 UTTOAOYIOHOG TNG EVEPYELAG TWV AEKAVWV KAl
METETEITA O TTIPOCBIOPIOUOC TNG TTANUUUPIKAG EMKIVOUVOTNTAG AUTWV.
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Ot mapamdvw urmoAoytopoi Baciotnkav oTIC BACIKEC TAPAUETPOUC TWV UOPOAOYIKWY AEKAVWV AMOPPONC,
TTOU €ival TO H€GO UPOUETPO, N M€ KAION, TO OAIKO avAyAu®o Twv USPOAOYIKWV AEKAVWY, N TTUKVOTNTA KAl
ouxvoTnTa ToU ULdpPOoypaPIkoU OIKTUOU Twv Aekavwv amoppons. AkolouBrbnkav ta &&ng otadia
ene&epyaoiac:

1) MNapaywyr Ynetakol Movtélou Eddagpoug

2) Mapaywynr Y&poypa@ikou SiKTuou

3) Mapaywyr YSpoAoyIKWV AEKAVWV amoppong

4) YTTOAOYIOUOC TTAPAPETPWY TWV UOPOAOYIKWV AEKAVWV ATOPPONC

Evépyela Aekavwv

XAPTHE ENEPFEIAZ AEKANH TOY EPMITEA (ATPINIO)
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Xdaptn¢ 2: Evépyela Aekdvng tou Eppitoa (Aypivio)

H evépyela Twv Aekavwv mmou umoloyiletal, av Kal a@opd To UVOAO TNG EM@PAvELAC Toug, amodideTal ota
OTOMIO TOUC, Ta omoia amoteAouv onpeia e€66ou ¢ vdativng palac. Emopévwe o HéTpo Tou pubuol
EKTOVWONG TNG EVEPYEIDC OTA OTOMIA TWV AEKAVWV €ival moodTNTA avAAoyn TwV YEWUETPIKWY
XOPOKTNPIOTIKWV TNG KABE AekAvNng Ta omoia ekppdalovtal amo Ta TapaKATw PeyEDn:

X ‘EkTaon tng Aekdvng

X Méoo vPSuETPO AeKAVNG

X Méon kAion Aekdvng

X OAIkO avayAugpo

Ma va avadelytouv ol Sla@opoToINCELG METAED TWV OTOMIWY TWV AEKAVWY, TA PEYEDN TTOU UTTOAOYIoTNKAV
evowpatwonkav o€ éva yivouevo. Auto, 6ev anmoTelEl To PHETPO TOU PUBUOU EKTOVWONC TNG EVEPYELAC OTO
OTOUIO KABE AeKAVNC, ATTOTEAEI OUWC €va KABOPIOUEVO TTOCOTIKO HETPO OUYKPLONG METAEL TOUC.

Akopa eEAA@ONnoav umoYn Kat ol LOPPOAOYIKEG KAIOEL TOU avaYAUPOU, AoV OTIG TIEPIOXEG ME TTOAD UIKPES
HMOP@ONOYIKEC KAIOEIC, €LVOEiTAl N €KONAWON TWV TIANUMUPIKWY PAIVOUEVWY EVW OTIC uttdAotreg Oev
euvoeital. Etol éyve évag emmAéov UTTOAOYIOUOC TTOANATIAQCIAGHOU, TOoU XAPTn EVEépyelag Twv AeKavwy e
TOV XAPTN TWV KANOEWV TNG TTEPLOXNG MEAETNG.

>Tov XAapTtn mAnupuptkou Kivduvou (Flood hazard Map) mou mpokUTTEL, UTTAPXEL TAUTION TNG MBavOTNTAS
TIANUMUPWYV UE Ta TTPAYUATIKA Sdedouéva.
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XAPTHE NAHMMYPIKOY KINAYNOY AEKANH TOY EPMITIA - FLOOD HAZARD MAP (AFPINIO)
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Xaptnc 3: MANUuLpPLkéC Kivduvog Agkdvn tou Epuitoa - Flood Hazard Map (Aypivio)
>tnv 6eltepn peBodohoyia emAEXONKE N TTOAUKPITNPELAKH AVAAUCN AmOPACEWY WG EpYaNEio. MéOw aUTAC
npoo@épetal n duvatotnta MArPoug a§loAdynong Twv OTOLXEIWV TOU TTPOBARUATOC.
Ynohoytopoi avaluTikig Stadikaoiag lepdpyxnong (AHP)
Y0pQwva pe tn HEBodo, mpayuatomolrifnkav 10 cuykpioelg, avapeoa ota 5 enimeda mAnpogopiag, Ta omoia
ATaV N €VEPYEID TwV AEKAVWY, Ol HOPPOAOYIKEG KAIOEIG, ol XPAOEIG yng N udpomepatdtnTa Kal n
KAUTTUAOTNTA.
Mivakag 1: YmoAoylopog Bdpoug kaBe mapdayovta pe tn péBodo AHP

a b C d e Bdapn

Evépyela Aekavwy (a) 1 2 2 3 5 0.353
Mop@oloyikéc Khoelg (b) 0.5 1 2 3 5 0.264
Xproeic yne (c) 0.5 0.5 1 5 5 0.235
Yéponepatdétnta (d) 0.33 0.3 0.2 1 3 0.098
KaumuAétnta (e) 0.2 0.2 0.2 033 1 0.049

CR=0.083

MéBodo¢ Ztabuiopévou Npappikov Xuvéuaouou — Weighted Linear Combination (WLC) Method

MpoKeLTaL IO pila NUITOCOTIKA HEB0SO0 avaluong emikivouvotntag Kal Bacifetal otnv oxeTIkn omouvdaldtnta
TWV TTAPAYOVTWY TTIOU TIPOKAAOUV TO QalvOuevo Baciopévn o€ mapatnprioslg mediov (Saha et al, 2002). Xe
auth TNV Babuovéunon, pe dtakopavon anod 0 éwg 10, Oa MAPoLV TIC HEYAAUTEPEC TIMEC Ta Sedopéva oV
QVTIOTOLXOUV OE TIAPAYOVTEG TTOU TIPOKAAOUV aué§npévn TTANUUUPIKN EMIKIVOUVOTNTA KAl UIKPOTEPEC TIUES
aQUTA TWV TaPAyOvVIWV TIOU  avTioTolXa TIPOKAAOUV WIKPOTEPN TANMMUPIKA — emkivduvétnta. Ta
amoteAéopata mou mpoékupav taivoundnkav ue ioec amootdoelc (equal interval) og téooepelg {Wveg
EMKIVOLVATNTAG, «XAMNAN», «HECNY, «UPNAR» Kal «TTOAD UPNAR».
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To anotéAeopa tng peBodoloyiag, ATav N KATAOKEUR TOU XAPTN TANUUUPLKOU KIVOUVOU Tou USpoypa@IkoU
SiktOoU Tou Enpomdtauou Eppitoag. H katavoun tng emkivduvotnTag 0ToV TEAIKO XAPTN, EKPPALEL TNV
KOATAVOUR TWV CUVONKWV TTIOU €UVOOUV, AlYOTEPO 1 TIEPIOCOTEPO TO TMANUUUPIKO PAIVOUEVO UECA OTNV
Aekdavn amopponc. Ot meploxég mou epgaviCouvv avénuévn emkivouvoTnTa €ival Kupiwg autég ToU €XOuV
TIOAU UIKPEG MOPPONOYIKEG KAIOELG, SnAadn og meploxég mou €xouv medidda kat Bpiokovtal mAnaciov Tng

ouuBoAng KAadwv Tou udpoypa@ikou SIKTUou.

XAPTHE NTAHMMYPIKOY KINAYNOY AEKANH TOY EPMITEA (ATPINIO)
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F P SYEIGOM KATAETPODGN"
&7 K Mranrupon diorpdn Eisvans: Extipnon NAnpuped Kivsivou s
g XBNTY G.L.5. o7 At row EpRITTS (AyRIvio, N. ATWADIKDRVavISS)
Emyehein:
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Xaptnc 4: NMAnuuLpPLkdC Kivduvog Agkdvn tou Epuitoa (Aypivio)
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5. AOIEPQMA METANTYXIAKA EZQTEPIKOY KAI EEQTEPIKOY

Anpou ABavdotog
Mnxavikég lewminpogopikng Kat Tommoypaegiag

Eloaywytko Znueiwpa

310 Mapov dpbpo mapouacidlovtal Ta MNpoypdppata Metantuxiakwv moudwv TG EANASag dAa kat
E€wtepikou o6mou Zuvddehgol Mewminpogopikng Kat Tomoypagiag yivave dektoi mapakolouBricave n
TTAPAKOANOUBOUV aKOWN Kal ATmOYOITACAVE e emTuyia . AvaypdgovTtal o TiTAog, To MNavemoTtripio Kabwg
Kal n moAN A n Xwpa émou PBpioketal To avtiotolyo Metamtuxlako MNpoypappa Zmoudwv Kat pia Yken
mepiANyPn Mapouaciacn Tou avTIKEIPNEVOU Tou KABe mpoypdupatoc . (Ma meplocdtepa pmopeite va Bpeite
oTtNV 10To0€Aiba Tou ZUANGYOU pag www.sgeotopo.gr otnv Kaptéha Metantuytakd.

5.1.METAMTYXIAKA EXQTEPIKOY

Al-IAPYMATIKO NMME MPOAHWH KAI AIAXEIPHZH OYZIKQN KATAZTPOOQON
EBviko kat Kamodiotplako Mavemotrpio ABnvwv
TuAua lrewloyiag kat MepiBdAiovtog
TEl Zeppwv
> xoAn Texvoloyikwv E@appoywv
TuAua rewmAnpo@opIkng kat Tomoypagiag

Avtikeipevo lNMpoypdupatoc:

Avtikeipeva tou Tpoypdupatog Metanmtuxtakwv Zmoudwv  «MpoAnyn kat Alaxeipion Ouoikwv
Kataotpogwv» (NMMZ-NMAOK) eivat:

a) N MEAETN TWV AITiWY TTAPAYWYAS TWV PUOIKWY KATACTPOPIKWY QPAIVOUEVWY, N €EENEN TOUC, OL EMITTTWOEIG
TOUG, TA HETPA TIPOANYNG KAl TTpooTaciag, KaBwg kat n dtaxeipton Toug

B) n Aemtopepng avaluon twv TPoPAnudtwy, mou avadvovtal and TNV ekOAAWON QUOIKWV Kal
avOPWTOYEVWY KATACTPOPWV KAl N EVAPUOVION TNG OUYXPOVNG EPEVVNTIKAG KAl TEXVOAOYIKNG YVWONG UE
TNV EQAPHOYH ATOTEAECUATIKWV HETPWV, UE OTOXO TN UEIWON TOU KIvOUVOU amo TIG PUOIKEG KATAOTPOPEG.

>16x01 Tou MNpoypdppatog Metamtuxlakwy Zmouvdwv «MpdAnyn kat Alaxeipton Quoikwv Kataotpopwv»
(MMZ-NMAD®K) gival n e€e1dikevon emMoTNUOVWV-OTEAEXWV LPNAOU emméSoU TTou Ba KAAUYEL TIG ATTAUTAOELG
TTOU AVa@QEPOVTAl TTAPATIAVW, TOCO OToV ISIWTIKG 000 Kal 0To SNUOCIO TOUEQ, £TOL WOTE va UEIWOEl oTO
eNax10to Suvatd 0 UPIOTAUEVOC KiVOUVOC aTO PUOIKEG KUPIWE KATACOTPOYPEC.

Eival kowvij memoiBnon OTL N yvwon, N evnUéPWOon Kal N TIPOETOIPACIA TWV TTOMTWY Kal TNG KPATIKAG
MNXAVAG O€ KATAOTPOWPIKA @alvopeva, Ba cupPBAAEl OUCIAOTIKA OTN UEIWON TWV CUVETEIWY, £QPOCOV
UTTAPEEL KATAAANAO EMICTNOVIKO TIPOOWTIIKO HE €10IKEVON OTN MEAETN, TPOANYN KAl AVTIUETWTIION TWV
(PUOIKWYV KATAOTPOPWV.
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MMX EOAPMOXMENH FrEQIrPA®IA KAl AIAXEIPHZH TOY XQPOY
Xapokormelo Mavemotriuio ABnvwy
Tunua lewypagiag
KatevBuvon 1: Alaxeipton Quoikwv Kat AvBpwmoysvwv Kataotpopwv
Avtikeipevo lMpoypdupatoc:
ME QVTIKEIMEVA TOUC QUOIKOUC Kal TIEPIBAANOVTIKOUC KIVOUVOUC Kal TIC EPUNVEIEC TOUC, TIC QUOIKEC
Olepyaoie¢ Tou ouvdéovtal HE TIC KATAOTPOWPEG, TIC KOIVWVIKEC KOl OIKOVOUIKEG ETMIMTWOEIS TWV
KATAOTPOPWY, TNV €vvola KAl TIG EKTIPAOELG TPWTOTNTAG, TN XPHoN oUYXPOoVwY Texvoloylwv otn Slaxeipion
KATAOTPOPWYV, TIG TTOAITIKEG TTPOANYNG KAl ETOIMOTNTAG KAl TA OXES1A EKTAKTNG AVAYKNG, ATTOKATACTACNG KAl
avaouykpotnong.
KatevBuvon 2: FewmnmAnpo@oplikn
Avtikeipevo lMpoypdupatoc:
ME QVTIKEIMEVA TIC TEXVOAOYIEG YEWTANPOQPOPIKAG KAl TIG €I0IKEG E€PAPUOYEC TOUG OTNV AvVAAUON
YEWYPAPIKWV O£00UEVWY, TIC XWPIKEG BATEl Sedopévwy, TIG eEENYUEVES TEXVIKEG a&loTToinoNG CUCTNUATWY
YEWYPAPIKWV TIANPOPOPIWV KAl TNAEMIOKOTNONG, TNV TTPOCOUOIWON-HOVTEAOTIOINCN YEWYPAPIKWY
Sedopévv KaBWGE Kal TIG TEXVIKEG XWPIKAG avaluonc.
H kaBe katevBuvon eival ouclaoTikd ave€aptntn, av Kal UTTAPXEL évag aplBpog Kovwy pabnudtwy. Ta
paBnuata yivovtal Je TNV Hop@n Twv SIaAEEEWVY 1] TWV CEUIVAPIWY, EVW EKTOC aTTO TO SIOAKTIKO TIPOCWTTIKO
TOU TUAMATOG UTIAPXOLV TIPOOKEKANEVOL OMIANTEG amd TNV EANGSa Kal To e€wTePIKO.
To NMMX amookorei otn SnUIoupyia OTEAEXWV IKAVWY va OXeSIAo0UV Kal va SIaXEIPIOTOUV YEWYPAPIKES
mapeUPAcel; og SLAPOPES KAAKEG OTOV AOTIKO KAl TIEPIPEPEINKO XWPO, OTNV KATAPTION £EEIOIKEVUEVWY
EMOTNUOVWY oL omoiol Ba KAAUTITOUV AVAYKEG O€ OTEAEXIKO SUVAULKO SNUOCIWY, KOIVWVIKWY KAl ISIWTIKWY
POopEwV, KOBWC Kal oTnV avantuén TnG £PEVVAC Kal TNG TPWTOTUTTNG TTAPAYWYHCS YVWOoNS 0Toug S1dgopoug
ToMEeig TNG Epappoopévng Mewypagiag kat tng Alaxeipiong tov Xwpou.
Ot anogortot Tou NMMX umopouv und MPoUMOBECEIC va GuveEXIoOLV yla TNV €kmovnon SIOAKTOPIKAG
SlatpiPfng, evw og KABe mepimtwon €xouv Tn SuvatdtnTa va SlekSIKAooLV eI8IKeLEVN epyacia otnv EANGSa
N ota Kpdtn HéEAN TNG Eupwmnaikng Evwong o€ avTiKeipgeva mou agopouv TIG Kateubuvaoelg tou MM,
To MMX amovépel Metamtuxiako Aimwpa Eidikevong (MAE) 6Toug TOMEIG TwV TPIWV KateuBUuvoswv. MNa tnv
opydavwon Kal Tnv v yével Aettovpyia tou NMMX apuoddia dpyava ivail n Fevik uvélevon ESIKAg Z0vBeonc,
N ZUVToVIoTIKN Emitpomr kat o AleuBuvTnc.

MM TEQNAHPO®OOPIKHX
AplototéAelo MavemoTtrpio ©scoalovikng
MoAuTeXVIKA ZXOAA
Tunpa Aypovopwv Kat Tormoypdgwv Mnxavikwv

Avtikeipevo lMpoypdupatoc:

OTIOU Ol OTIOUSEC OTPEPOVTAL YUPW Ao TO AVTIKEIMEVO TNG MEWMANPOPOPIKAC HE KATEUOUVOEIG TTOU
agopoLv oTi; Tonmoypa@ikég E@appoyég YYnAg Akpifelag, otic Zuyxpoveg lewdaitikég Epappoyég, otnv
Awaxeipion QwtoypappeTpikig Mapaywynig og MeptBaAov Zuotnudtwy lewypa@iknwv NMAnpogopiwy Kat
otou¢ YoaTtikou¢ MNépouc.
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MM ATMOZQAIPIKH PYTTANZH KAI ANTIPPYTIANTIKH TEXNOAOTIA ATMOZQAIPIKQN PYTIQN
Anuokpitelo MavemoTtriuio ©pdkng(zaven)
Tunpa Mnxavikwy MepiBadiiovtog
MepiBarovtiky Mnxaviki Kat Emotiun
Avtikeipevo Mpoypdupatoc:
AVTIKEIMEVO TOU TTIPOYPAUMATOC AUTOU €ival N opydvwon Kal AEIToupyia HETATITUXIAKWY OTTOUSWV TToU
a@opoLV oTnV TEPIBAANOVTIKN UNXAVIKH, TEXVOAOYIA Kal EMOTAUN. ZKOTIOC TOv €ival n eudabuvon otn
SIEMOTNMOVIKN YVWON Kal 0TV TPAKTIKA TNES TEPIBANNOVTIKAG UNXAVIKAG KAl EMOTAUNG Kal n Snuioupyia
€€eIOIKELUEVOU EMOTNPOVIKOU SUVAMIKOU OTA YVWOTIKA avTiKeipeva (€181ké¢ kateuBuvoelc) Tou NMN.M.X. To
MN.M.Z. amooKoTiEl 0TO VA eKMAIOEVOEL TOUC UETATITUXIAKOUG (POITNTEC PE OTOXO VA KATAVONOOUV Kal va
ETIEKTEIVOUV TIC KAAOOIKEC €VVOlEC TNG €I0IKOTNTAC TOUC Kal va a&lommoljoouV TIC YVWOEIC TOUG YId TV
gepappoyn Texvoloylwv mpootaciag mepiBdiovtoc. Ot amdégortol tou MM.XZ. 6a umopouv va
oTENEXWOOLV e€EIOIKEVUEVEC DETEIC EPYATiag OTOV KPATIKO Kal ISIWTIKO TOUEQ, Ol OTTOIEC ATTAITOUV YVWOELG
yla tnv épeuva kat tn Slaxeipion mePIBAAOVTIKWY TTPOBANUATWV.

MM TEQIrPA®IA KAl EODAPMOXZMENH FrEQMNAHPOO®OPIKH
Mavemotruio Atyaiov (MutnAivn)
Tunua lrewypagiag
KatevBuvon 1: Epapupoopévn lewminpo@opikn otnv AvBpwmoyewypagia Kat To ZXeSIaouo Tou Xwpeou
KatevBuvon 2: Epapuoopévn lewminpogopikn otnv Alaxeipion Quoikou MepidAiovtog kat Kivdivwy
Avtikeipevo Mpoypdupatoc:
>16x0¢ Tou MM gival va mpoo@épel BewpnTIKA Kal EQAPPOCHEVN yvwon Twv {NTNUATWY TOU XWPEOU Kal
TWV OLVYXPOVWV TTPpooeyyioewv Slaxeiplong Toug Ye TNV a&lomoinon peBddwv Kal TEXVIKWVY TNG EMoTtAung
TwV Fewypa@ikwv MAnpo@oplwv.
H FewmAnpo@opikr avantlooel Kal aflomolel Texvoloyiec mMANPOPOPIKNAG Yia TN culoyr, dlaxeipton,
avAAUOT, LOVTEAOTTIOINON KAl OTITIKOTIOINON XWPIKWYV KAl XWPO-XPOVIKWV O£60UEVWV. X€ GUVOUACUO WE TIC
mapadoolakég HeBOSoUC Kal TeXVIKEC avaAuonc, urootnpilel Tn olvOetn Kal SlEMoTnUoviK avdiuon
TOIKIAWV QUOIKWV KAl KOWVWVIKWV @QAIVOUEVWY Kal {NTNUATwV Kal T ARYn amo@dcswv yla tnv
QVTIMETWTIION TOUG
Ot gpappoyéc TG MEWMANPOPOPIKAC aPopouV O éva gupl QAcHa Bepatikwy Tediwv €peuvag Kal
TIPOKTIKWVY EQAPUOYWV OTIWC:
« [pootacia @uoikoL TePIBAANOVTOC Kal PUCIKAEC KANPOVOULAS
« Taykdéouia KApatik aiayn
«  OQUOIKEC Kal TEXVOMNOYIKEG KATAOTPOPEC
« Awaxeipion mepIBaAovTIKWY KIVOUVWY
« Awaxeipion vdaTiKwy MOPWV
« Alaxeipion MPooTATEVOUEVWYV TIEPIOXWV Kal BLOTTOIKIANOTNTAG
«  MetafoAég xprogwv Kat KAAUYNCG yNng
XWPO-KOIVWVIKEG AVIOOTNTEG KAl ATTOKAEICHOC, TWXELD, LETAVAOTEVUON, EYKANUATIKOTNTA, LEIOVOTNTEG,
vyeia
« [Npootaocia kat dlaxeipton mapadoctakwy cUVOAWV Kal TTONTIOTIKAG KANPOVOUILAS
«  MeAétec Tomiov
«  Blwolun aoTikn Kal TTEPIPEPEIOKE avAamTuén
«  Nepupepelako, XwpoTa&lkdg Kat TOAEOOOUIKOC OXESIATUOC
«  AOTIKN KOl TIEPIPEPELIAKT TTONTIKNA
« Avdantuén kai Siaxeipion umaiBpou
«  Kawvotopikn Kal texvoloyikr avantuén
«  TouploTiKr avamntuén
«  XwpoBétnon Brounxaviag, epmopiov, SNUOCIWY KAl ISIWTIKWV UTTNPECIWV
« AiKTuA HETAPOPWV KAl ETTIKOIVWVIWV
«  TewmoliTikég oxéoelg, S100UVOPIAKEG EVTATELC, Slaxeiplon Kpioewv
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MNMMZ OIKOAOTIKOZ ZXEAIAZMOZ , BIQZIMH ANAMNTY=H KAI AIAXEIPHZH MPOXZTATEYOMENQN
MEPIOXQN

AploTtotéAelo MavemoTtrpio ©scoalovikng
Y XoAn Oetikwyv Emotnuwy
Turua Biohoyiag
Avtikeipevo lMpoypdupatoc:
To NMMX agopd otn Alaxeipion twv MNpootatevdpevwy Meploxwv tng EANAdag, o olvdeon pe Toug Dopeic
Awaxeipiong twv MNpootatevopevwy Meploxwv mou BeopoBetriBnkav clp@wva pe 1o apbpo 15 Tou V.
2742/1999. Xkomog 1o MMI egival n mapoxy uynAol emmédou UETATITUXIOKAG €KMaideuong Kal n
Snuiovpyia e€1dIKELUEVOUL EMOTNUOVIKOU SUVAUIKOU OTA YVWOTIKA AVTIKEIUEVA TOU MNPoypdUUaTOC WOTE:
a) va TIPOAYETAL N EMOTNMOVIKE YVWON KAl CUVAQWE N IKAVOTIOINON TWV EPEVVNTIKWY, EKTTAOEUTIKWV Kal
avantuéloKWV avayKwv Tou Tomou, ) va dnuioupyouvtal OTEAEXN ME YVWOELG KAl SuvatoTnTeS
OUOCIACTIKAG TTAPEUBAONC OE TOTIIKO, TIEPIPEPELAKO KAl EOVIKO €TTIMESO OXETIKA JE TNV AEIPOPIKH Slaxeipion
TIPOOTATEVOUEVWY  TIEPIOXWY, Ol omoie¢ avTipeTwri(ouv ouvBeta mpofAjuata  XprAoewv yng,
avBpwmoyevwv SpacTnPIoTATWY Kal TTPOoTACIAC TOTTWY, OIKOTOMwY Kal 18wy, y) va a&lomolovvTal ol
TIPOOTATEVOUEVEG TIEPIOXEG YIA TNV AVATITUEN QEIPOPLIKWV HOPPWY TOUPIoUOU Kal AAWVY CUUBATIKWY
avBpwmivwv dpactnplotATwy Kal 8) va e€acpalifovtal Kpiolpeg TPoUMOBETEIC TTEPIPEPEIOKAC avATTTUENC
ME OpOUC aslpopiac.

5.2.METANTYXIAKA EZQTEPIKOY
Master of Science Geomatics
Delft University of Technology in Holland

Avtikeipevo lMpoypdupatoc:

Geomatics — for the built environment:

Geomatics is a relatively new science concerned with the analysis, acquisition, management, and visualisa-
tion of geographic data with the aim of gaining knowledge and better understanding of the built and
natural environments. It is also a broad-based and interdisciplinary field of study. Geomatics remote sens-
ing techniques give us the ability to measure and observe our environment and especially the features that
are beyond the capability of the human eye. Geomatics data management and analysis techniques allow
us to turn these measurements into useful information and knowledge with which we can identify
patterns, track feature behaviour over time and predict the future state. To do this, Geomatics combines
knowledge of Mathematics, Computer Science, Geodesy, and 3D modelling. The field of Geomatics can be
applied to a wide range of (research) fields such as Hydrology, Crisis Management, Serious Gaming and
Simulation, Urban Planning, and Land Administration.

What you will learn:

The Master’s programme in Geomatics provides you with the necessary knowledge and expertise to
develop better solutions for solving real-world problems in an innovative way. You will become an expert
in solving a myriad of challenges in the industrial, governmental, and research sectors related to the use
and production of geospatial information. You will become proficient in quickly analysing the needed geo-
spatial information, performing the required processing and analysis steps, and producing an appealing
visualisation/presentation of your solutions.
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Master in Special Educational Needs
Liverpool John Moores University in England

Avtikeipevo lNMpoypdupatoc:

This is a programme of advanced professional development for educational professionals. Our aim is to

equip you with the necessary critical abilities, research and organisational skills to engage with the demands

of working as a professional in the education sector. Our intention is that you will enjoy the programme and

that your learning will ultimately have considerable impact on the quality of professional practice in educa-

tion. We would hope that your career will play an important role in the development of education in Greece.

Master of Science Geodesy and Geoinformation Science

Berlin University of Technology in Germany
School VI Planning - Building - Environment

Avtikeipevo lNMpoypdupatoc:

In the applied geosciences, the spectrum of challenges in terms of sustainable geo-resource management
ranges from the exploration, evaluation and use of space, both above and below ground, to materials
research and environmental research. In the fields of geodesy and geo-computer sciences, the latest
satellite-assisted analytical methods are employed in earth system research and planetary sciences research,
in precision navigation and geopositioning, as well as in the creation of coordinate reference systems for
geographic information systems (GIS).

The School’s syllabus is currently being adapted to the Bachelor/Master degree program. The School has
utilized the reform procedure to broaden it focus on the one hand, while developing new, independent Mas-
ters programs on the other. One example of this is our Masters in Urban Design, Geodesy and Geoinforma-
tion Sciences and Urban Ecology Sciences, the only one of its kind in Germany. The growing proportion of
lectures given in the English language and possibility of obtaining a joint degree is helping to drive the inter-
nationalization of our teaching approach.

School VI has firmly established itself as a provider of continuing university education. It offers instruction in
the fields of historic monument restoration, stage design, real estate management and urban management.

Master in Geographical Information Systems (GIS)

University of Leeds in England
School Of Geography - Faculty of Environment

Avtikeipevo lMpoypdupatoc:

The course focuses on scientific, technical and computational aspects of Geographical Information Systems
(GIS) and Geographical Information Science (GlIScience) with particular reference to the socio-economic and
environmental sciences. It offers opportunities for fieldwork, industrial work-placements and research proj-
ects in co-operation with outside bodies and in certain cases, the chance to study abroad under EU and WUN
exchange programmes. It provides a source of highly qualified and motivated students for employers in the
GIS/GlIScience sector, for whom such skills are in high demand.

Core modules provide an introduction to GIS, a rapidly evolving area within business, health, planning and
retail environments. You will study theories and concepts underpinning GIS are explore topics including
spatial data models, data capture, spatial analysis and modelling are explored. You will be introduced to
various database packages and GIS systems that are very useful for those wishing to undertake social and
environmental science research as well as those who want to have an understanding of the application of
geotechnology as practitioners. Practical classes allow you to have hands-on experience with a range of
systems including Microsoft Access, Web-based Interface to Census Interaction Data (WICID) and other
web-based data sources such as CASWEB, UKBORDERS and NOMISWEB
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Master of Science Geomatics in Photogrammetry and Geoinformatics
Stuttgart University of Technology in Germany

Avtikeipevo lMpoypdupatoc:

a course of study consisting of 18 months intensive studies and research in the fields of photogrammetry,
geoinformatics and remote sensing. It is tripartite in two semester consisting of lectures, practices and
examinations and a third semester of 6 month's full-time research work presented in a master thesis. Course
language is English.

Are you a candidate?

. You are an academic, graduated in a domain, where knowledge about geoinformation and remote
sensing is relevant.

. You want to get a deeper understanding of state-of-the-art technologies and methods related to
geoinformatics and remote sensing as well as information about current R & D fields.

. You have already some work experience and realized that knowledge in the field of geoinformatics
helps you to achieve your goals.

. You want to update your already existing knowledge in the field of GIS, Photogrammetry and
Remote Sensing.

. You would like to renew or extent your knowledge in an intercultural surrounding with students

coming from all over the world.

After Graduation / Career Perspectives

You are prepared for the work as a decision maker or chief engineer of information and land management
projects, national authorities for photogrammetry, cartography, land consolidation, cadastre, forestry, agri-
culture, rural and urban planning or environmental monitoring and every other application field of geoin-
formatics, photogrammetry and remote sensing

Master in Transport and Geoinformation Technology

University of Royal Institute KTH Stockholm in Sweden
The Built Environment

Avtikeipevo lNMpoypdupatoc:

This program combines two closely related aspects of the built environment: transport systems and geoin-
formation technologies. In transport systems, we focus on analyzing the movement of people and goods
through space, and on planning, designing, constructing, and operating the systems that accommodate
these flows. Geoinformation technology deals with acquisition, analysis, storage, visualisation and utiliza-
tion of geospatial data using information technology.

In both cases, we combine a systems-based approach to solving social problems using advanced tools with
a broad awareness of societal needs and the need for achieving sustainability.
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Master in Geographical Information Systems (GIS)
University of Lund in Sweden
Avtikeipevo lMpoypdupatoc:

Lund University GIS Centre, Sweden, offers a Master's program in Geographical Information Systems (GIS) *.
The program:

. will lead to a Degree of Master in Geographical Information Systems from Lund University;

. is fully Internet-based - distance learning - except presentation and defence of the final thesis;
. is flexible in terms of study tempo and learning methods;

. will take 2 years to complete for a full-time student

To take part in the program, you need:

. a minimum of a Bachelor's degree (at least 3 years university studies, in any discipline)

. access to a computer (at least 10 hours a week) - see section "Technical Prerequisite"

. any sort of Internet connection (at least 1 hour a week)

* Note: The program is equivalent to a degree of Master in Sweden. It is the responsibility of international
students to verify if the program is also recognized as a degree of Master in their country of origin.

The program is a collaboration with the E-GIS project of the European Commission's Leonardo da Vinci
program.

Master in Geographical Information Management and Applications
University of Utrecht in Holland (4 partnerships universities)

Avtikeipevo lMpoypdupatoc:

Four leading research institutes in the Netherlands (UT/ITC Enschede, TU Delft, Utrecht University and
Wageningen UR) have joined forces to offer you GIMA, a very complete master of science programme on
Geoinformation technology, management and applications. The GIMA programme does not solely cover the
advanced use of GIS, but also management styles and the management of geoinformation and spatial data
infrastructures in organisations. Since the start of the GIMA programme in 2003, GIMA has become the larg-
est master programme on GIS technology, application and management in the Netherlands and our com-
munity keeps growing.

Master Environmental Sciences
University of Wageningen in England

Avtikeipevo lNMpoypdupatoc:

are you up to the challenge of finding innovative methods and sustainable solutions to the threats facing the
environment? The Environmental Sciences Master programme at Wageningen University has its roots in the
natural, technological and social sciences. Students will gain insight into the socio-economic causes and the
characteristics of pollution and degradation of the natural environment, including the effects on human
beings, the atmosphere, ecosystems and other organisms. This two-year programme is based on an interdis-
ciplinary approach. Students learn to develop analytical tools and models, as well as technologies, socio-
political arrangements and economic instruments to prevent and control environmental and sustainability
issues.
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Postgraduate Course in Water Resources and Environmental Managment

National Technical University o Athens

University Of Belgrade

Technical University of Civil Engineering Bucharest
University of Ljubljana

Avtikeipevo Mpoypdupatoc:

The postgraduate course in Water Resources and Environmental Management is a flexible, distance learning
programme based on e-learning. Lectures and tutorials are developed in English. Students can follow the
entire postgraduate course or alternatively they can select specific course elements, such as Thematic Areas
and/orModules according to their needs.

The full programme is organised as a pedagogic continuum and includes:

« An introduction and common scientific background to the participants, organised under Thematic Area 1

. The acquisition and use of concepts in urban water management in an integrative approach within a
sustainable

make-space-for-water management context, organised under Thematic Area 2

. A thematic specialisation in the issues of catchment and environmental management by utilising
hydro-informatics tools, including distributed hydrologic models, advanced optimisation and geostatistics
underThematic Area 3

. Issues of policy, legislation, decision-making and environmental assessment with an emphasis on the
Water Framework Directive (WFD), as well as other advanced topics are provided under Thematic Area 4

. A research thesis

New CertHE/Cert CE GISc
Birkbeck University of London in England

Avtikeipevo Mpoypdupatoc:

This programme aims to:

. provide an exposure to those who wish to gain introductory theoretical knowledge and practical
skills in the field of GISc with a focus on meeting the fast-changing educational and training needs of future
professionals in the dynamically developing geo-information sector;

. offer a foundation for those who wish to continue studying at Birkbeck for further degree(s) in GISc. To
achieve this, the programme offers three taught modules and one practical independent project module. The
taught modules consist of

. lectures on theoretical and methodological aspects of GIS, and

. practical hands-on exercises in which students apply the theoretical concepts they learned.

What will | be studying?

To obtain the Certificate of Higher Education (Cert HE), you must successfully complete modules worth 120
credit points. To obtain the Certificate of Continuing Education (Cert CE), you must successfully complete
modules worth 60 credit points. You may also enrol on any of the modules on an individual basis.

The programme consists of the following four modules, each of which counts for 30 credit points:

. Module 1: Basic Principles of GIS

. Module 2: Map Production and Spatial Data
. Module 3: Basic GIS Analysis
. Module 4: Independent GIS Project

Cert HE: complete modules 1-4.
Cert CE: complete any two of modules 1-3.
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Master's Programme in Landscape Analysis with Remote Sensing, GIS and Cartography
University of Stockholm in Sweden

AvTtikeipevo lMpoypdupatog:

Landscape Analysis has traditionally been primarily a map-reading task. Today, maps and mapping are digital, as
are many other types of geographical information. Geographic information systems (GIS) make efficient man-
agement of data possible, thus facilitating many different types of analysis and modelling. Landscape change,
environmental monitoring and mapping, as well as environmental issues in general, feature significantly on the
daily political agenda. This situation is further enhanced by international environmental agreements that
demand the continuous reporting of the status of and changes in the environment. Consequently, graduates
mastering skills in data acquisition methods and analysis, as well as in visualisation and mapping, are in high
demand in both the public and private sectors. This Master’s programme develops students’ skills in several
fields, such as remote sensing, GIS, methods for modelling, explorative data analysis and visualisation with a
focus on landscape information.

The programme includes a number of compulsory courses: Applied Remote Sensing, GIS and Cartography for
Landscape Analysis; Positioning, Map Projections and Digital Photogrammetry; Remote Sensing and Digital
Image Processing; and Geographic Analysis and Visualisation in GIS.

The number of elective courses that students take is dependent on the period of time devoted to the master’s
thesis.

Master in Geography
University of Montreal in Canada

AvTtikeipevo Mpoypdupatog:

La géographie a I'Université de Montréal c'est aujourd'hui plus de 60 ans d'expérience; un département ou la
recherche et I'enseignement se situent a la jonction des sciences humaines et naturelles et se conjuguent sous
le théme de I'environnement.

La géographie examine les relations entre I'hnomme et son milieu. Le Département de géographie de |'Université
de Montréal vise a promouvoir la géographie comme une science privilégiée pour I'étude de l'environnement.
En effet, la géographie, a la différence d'autres disciplines, integre des éléments issus a la fois des sciences
humaines et des sciences naturelles.

La mission du Département est d'amener |'étudiant a acquérir une formation polyvalente tant en géographie
physique qu'humaine et a maitriser les outils et méthodes géographiques. Lenvironnement constitue le
domaine d'application et d'intégration des divers aspects de la géographie. Par ses programmes d'étude, le
Département forme des géographes environnementalistes qui contribueront au développement de la société
grace a leur capacité a utiliser une approche géographique dans la résolution de problémes.
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OPIZONTIA

1. ZYNOAO XTATIZTIKON ME©OOAQN METIZ OMNOIEX EZETAZETAI H METABOAH THE TIMHZ
ENOZ INQPIZXMATOZX XTO XQPO. £YXNA O OPOX XPHZIMOIMOIEITAI TIATHN ANOAOXH THZ
TEXNIKHX KRIGING MAPOTI AYTH EINAI MIA MONO MOPOH MNEQZTATIKHXE ANAAYEZHX

3. TO XHMEIO XTHN OYPANIA XQAIPA TO OMNOIO EINAI AKPIBOZ MANQ AMNO TO XHMEIO
MAPATHPHXHZ

6. HTIMH y XE ENA OPOOIQNIO XYETHMA XYNTETATMENQN

10.  T11:100, Tl 1:200, Tl 1:500

13. TPAMMH METAZY AYO KOMBQN, H OIMOIA IMPOXAIOPIZEI MIA H NEPIXXOTEPEX
EMIOANEIEX

14. H AIAAIKAZIA NMPOXOHKHE KOPYOQON ZE MIA TPAMMH XE KAOGOPIZMENEX AMOXTAXEIZ,
XQPIZ NATPONOIMOIEITAITO XXHMA THX

16. MEO©OAOX AIAIPEXHY ENOZ XQPOY 2 AIAXTAXEQN XE MIKPOTEPEZ TPIFTQNIKEX
MEPIOXEX

17. IEPAPXIKH AOMH XE MIA XQPIKH BAXH AEAOMENQN H OlNOIA ZKOMEYEI £TH MEIQ>H
TON AMAITHXEQN ANMOOGHKEYXHX

18. H AIAAIKAZIA TPADIZTIKHZ OPTANQXHZ ENOX XAPTH H OMNOIA £YNHOQZX YAOIOIEITA
AMMO EIAIKO TMHMA AOTEMIKOY X

KAGETA

2. 2YXKEYH A TH METPHXH TOY YWOMETPOY ZE XXEXH ME KAMOIO ENINEAO
ANAOOPAZL, TO ONOIO £YNHOQOZX EINAI H MEXH 2TAOMH THX ©OANAXYAL.

4. 2YXKEYH EZOAQOY H OMNOIA XPHZIMOTOIEITAI XYNHOQX A THN KATAZKEYH XAPTQN
METAAQN AIAXTAXEQN

5. EMIGETO NMOY AHAQNEI ANAMAPAXTAXH AEAOMENQN XE AIAKPITEY , KBANTIZXMENEX
MONAAEZ

7. YNOETH OQTOIPA®GIKH ANATMAPAXTAXH MIAZ MEPIOXHX H OMOIA EMITYTZANETAI ME
TH XYNENQZXH r'EITONIKQN AEPOOQTOIPAOION

8. H AIAAIKAZIA ANAAYZHE , METPHZH KAITAZINOMHZH ENIAETMENQN XTOIXEIQN AMNO
AEPOOQTOIPADIEX

0. METPO TOY PYOMOY METABOAHZ THX TIMHZ TOY YWOMETPOY TO OMNOIO EKOPAZETAI
>E MOIPEZ 'H ENITIXZ EKATO

11. FPAMMH XTAGEPHZ AIEYOYNXHX XTHN EMIOANEIA THX T'HX , H OMOIA TEMNEI ME THN
IAIATQONIA ONOYZ TOYE MEZHMBPINOYZX

12. EKEI MMAINOYNE OI ENE=HIHZEIZ TON TYTIQN FPAMMQN KAI ZYMBOAQN KAGQZ KAl
OPOI AOMHZHZX K.A.

15.  TO ANTIOETO ZHMEIO TOY ZENIO©, TO OMNOIO BPIZKETAI ZE EYOEIA AKPIBQX KATQ AlO
TON MNAPATHPHTH
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8. ZKITZO..TOMO..rPADIEX!!

Thes cartoon by the late Jimmy Frise was reprinted in the 193] Annyal Report of the Assaciation
af (hzaris Land Survevors submitted by Dong Barcham,



