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ABSTRACT

In this study is presented and tested a model dfitiyunoff estimation (SCS-
CN), based on the calculus relation of hydric batar which the analysis of
parameters that compose the equation of the medmrformed using G.I.S. An
indirect estimation method of quantity of water jsgb to surface flow is

described, in certain pluviometrical conditionsg timain purpose being the
realtime forecasting of the possible hydrologicatdrds.

1. INTRODUCTION

The purpose of this study is to present a methotlydfic runoff evaluation which
takes into account the antecedent soil moisture.

SCS-CN (Soil Conservation Curve Number) is a méla@ugh which we can estimate
the runoff water quantity (in mm) in a watershedaosr a portion of watershed (side,
interbasinal surfaces, river bed or a territory).

This model is based on the calculus relation ofrlsydalance and it uses, in order to
determine the runoff water quantity, the informaticabout: pedogeographical
characteristics (texture, structure, permeabitityy, capacity of water retention, antecedent
soil moisture); fitogeographical characteristicdfdiestation, arborescent association,
capacity of water retention of crowning etc.); gldgical conditions; meteorological
conditions (rainfall, snow, the temperature usethe evaporation process etc.)
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2.METHODOLOGY

The SCS-CN model is based on the relation:

Q4P-029° | itp>0,2S (relation no.1)
(P+08S)

if P<0,2Ben Q=0

-Where: - Q — runoff depth;
- P — precipitations (rainfall antbgv);
- S — potential retention;

The estimation of water retention parameters isdapplying the next relation:

S 000_, , (having water quantity expressed in inches);
CN

S 25400 _ -, (having water quantity expressed in mm)
CN

- Where: - CN = f (soil, vegetation, developmsail, land use, soil moisture conditions)
Estimation of CNQurve Number) index is realised by:

a) Dividing the soils in four classes or pedoloyigaoups depending on the
capacity of water infiltrationA — high capacity (>7,62 mm), specific to loam-ctexture
soils, rateB — medium capacity (3,81-7,62 mm), that charaotsrthe loamy and loamy-
sandy texture soils — low capacity (1,27-3,81 mm), specific to loarayctexture soilsp
— very low capacity (0-1,27 mm), specific to loataycand clay-loamy texture);

b) Specific values are assigned to each of thasgsesb, with respect to land use,
spatial organizing of each type of land use (rowntour lines and platforms) and
hydrological conditions. A conversion of qualitaivinformation to alphanumeric
quantitative information (Table 1) was performed.

For soil moisture conditions - a very importanttéacdetermining the infiltration
speed - we take into estimation AMC indicAstecedeniM oistureConditions), depending
on the quantity of precipitation fall in the lastiays:AM C | — dry soil conditions, specific
to precipitations < 12.7 mm, in the dry season,ai3%.6 mm, in the wet season.
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Determine CN index depending on hydrological condits
of the vegetation and soilS6urce: USDA-SCS, 1972)

Tablel
Land e Orgpnizaton yirogal |y clogga
A |B |C |D
Not used - - 77 |86 |91 |94
Croplands Rows Poor 72 191 |88 |91
Good 67 |78 |85 [89
Contour lines  [Poor 70 |79 |84 |88
Good 65 |75 |82 |86
Platforms Poor 66 |74 |80 [82
Good 62 |71 |78 |81
Grains Rows Poor 65 |76 |84 |88
Good 63 |75 |83 |87
Contour lines  |Poor 63 |74 |82 |85
Good 61 |73 |81 |84
Platforms Poor 61 |72 |79 |82
Good 59 |70 |78 |81
Grassland/vegetables|Rows Poor 66 |77 |85 |89
Good 58 |72 |81 |85
Contour lines  |Poor 64 |75 |83 |85
Good 55 |69 |78 |83
Platforms Poor 63 |73 |80 [83
Good 51 |67 |76 |80
Pasture - Poor 68 |79 |86 (89
- Fair 49 169 |79 |84
- Good 39 |61 |74 |80
Contour lines  |Poor 47 |67 |81 |88
- Fair 25 |59 |75 |83
- Good 6 |35 |70 [79
Hay field - Good 30 |58 |71 |78
Forest - Poor 45 |66 |77 |83
- Fair 36 |60 |73 |79

Good

25 |55 |70 |77
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Adjusted CN index

Sdurce: USDA, 1972) Table 2
AMC 1I — normal soil moisture AdjUStCN
conditions, specific to the precipitations CN
. for
of 12.7 — 28 mm in the dry season, AMC AMC AMC
respective 35.6 — 53.4 mm in the wet [ 1
season; AMC IIl - saturated soil
conditions, specific to the precipitation 100 100 100
> 28 mm, in dry season, respective > 95 87 98
53.4 mm, in wet season. Usually, there 90 78 96
are the AMC I |nd|ce§ (Table 1) to take 85 70 94
into calculus, depending on each case; 50 o3 oL
taking place an adjustment of CN with
AMC |, and/or AMC Il indices (Table 75 57 88
2). These indices were also used fpr 70 51 85
?:r;]alysis_ ofI rll(ydric(Mbalagce Ailn Wist 65 45 82
arpatian lakes an T., Alexe M;
2008). 60 40 78
55 35 74
50 31 70

21. Methodology usng G.I.S.
technology

The parameters which are included in the calcufube hydric volume entered in the
basin system can be customized and computed, sficitgs by using the G.I.S.
techniques. So, some steps had to be followed:

= the creation of a vegetation and land use lagley digitizing) from the maps on
different scales or from other sources: ex. CORINtHdcover, information obtained by
using GPS techniques etc.;

= the creation of a soils laygr

= intersection of these layerthe land use and soils distribution layers. Ideorto
perform this operation the XTools extension habddnstalled.Finally the result will be a
map enclosing either the land use characterigticie pedogeographical characteristics of
the analyzed territory;

= the estimation of the CN index for each type of, sasing the correlation table
presented below (Table 1) and the assignment sétlialues in the attributes table specific
to the layer resulted after the intersection;

= the estimation of the retention parameters (S) antthe runoff water volume (Q),
taking into account the quantitative charactersstid the precipitation, using theield
Calculator function.

3. APPLICATION

Following the described work methodology, we coada test of the model in the
Hydrographical Basin of Valea Mare. The layerstf@ soil hydrological groups and land
use (Fig.1), having as primary data base topogcaphjps 1:100.000 and pedological maps
1: 200.000 were composed.
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surfice drainage

Fig. 1 Necessary layers for the estimation of runoff

The establishment of the soil hydrological grougpbased on the analysis of some
parameters as: texture, infiltration and retentiapacity of each pedological entity.
The different land use types have consequencekeinmajority of the surface
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Fig. 2. Spatial distribution of S index

hydric processes: interception of the
precipitated water quantity, infiltration,
runoff, its evaporation, erosion of the
pedospheric cover etc.

In the phitocenotique associations,
their type, size, density, crowning level,
determine the quantity of water pouring
to the soil surface, the shifting speed of
the water drops to the soil level, the
magnitude of the water-soil impact, the
concentration time in the basin, the
runoff speed etc.

After elaborating the data necessary
to compute the CN indicator for each of
polygon resulted from the intersection of
the soil hydrological group land use,
the next step is computing and
spatializing the S indicator (retention
parameters) (Fig. 2).
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Fig.3 Spatial distribution of runoff values
for a rainfall of 10 mm/m?

Fig.4 Spatial distribution of runoff
values for 50mm/m:

Because of the reduced surface of the receptian,ithe quantity of precipitation
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was considered to be uniform in the
whole basin. The behaviour of the basin
was simulated in conditions of
precipitation of 10mm/mz2, 50mm/mz,
100mm/m2.

By applying relation (1),
three layers used in the evaluation of
the runoff water layer there had been
obtained, for each of the three rain
categories Kig. 3, 4, 5). In the runnof
layer, polygons where P < 0,2S were
assigned value 0.

For simulating the hydrologic
response of the basin for different land
use categories and different
pedogeographical characteristics, the
surface water layer subject to surface

Fig. 5. Spatial distribution of runoff values
for a rainfall of 100 mm/fn

flow was computed for five CN values:
47, 58, 65, 73, 85 (Fig. 6).
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Fig.6: Relation rainfall-runoff for different values CN
4. CONCLUSIONS

Applying the SCS-CN model, combined with a numbér@l.S. functions, for
analysing the runoff on a watershed level, canrbefficient solution in the context of an
continuous increase in the need of forecastindnyieic hazards.

The strengths of this model are the rapidity ofatihg the results and the fact that the
antecedent soil moisture is taken into accountthim same time the model offers the
possibility to simulate the hydric runoff eitheraatlaily, monthly, seasonal or annual scale,
or for each rainfall. An identified drawback is thhis model ignores some parameters such
as evapotranspiration or the water reserve in thié @geated by irrigation, in the
agricultural areas.
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HUNGARIAN TOPONYMS IN GAZETTEERS

A. GuszleV, L. Lukacs?

ABSTRACT
Gazetteers are compiled to support identificatibplacenames. Gazetteers are sources of
name forms in map-making, administration, and offedds. Hungarian toponyms can be
found also in official gazetteers of Hungary anddiwerse world gazetteers on the Web.
This article summarizes development of Hungariaretieaers and shows the possibilities
and problems related to on-line gazetteers.

*

1. INTRODUCTION

People living in communities name geographical ciigjein their surroundings.
Geographical names are used as identifiers of gebgral features in verbal and written
communication. Each community and nation has afsttponyms in their mother tongue.
Areas of different name collections overlap eadtenso geographical objects usually have
two or more name variants in the same or alsofferéint languages. Use of several name
variants can be ambiguous, that is why internaticxssociations make an effort to
standardize geographical names, determine onlyrecemmended name for each object.
On the other hand, toponyms are parts of nationtiial heritage. Every nation tries to
protect and use them in education, in literatukiareveryday communication.

Compiling gazetteers could be a solution for thet@iction between the name
standardization and the living name variants. Aegfiger can help in collecting the
geographical names and their attributes, makes nanemts identifiable.

Hungarian language is spoken in all countries & @arpathian Basin (Austria,
Slovakia, Ukraine, Romania, Serbia, Croatia andvé&i@m), and there are populous
Hungarian minorities in these countries. Hungarg watended over the whole Basin for
centuries so there are a great number of Hunggeaagraphical names of medieval origin
in this region, mostly used up to presents. Tha aovered by Hungarian toponyms is 3.5—
4 times bigger than the current state area [Fa2@@5].

Name databases, gazetteers or detailed maps adedhéar compiling the name-
content of a map. There are registers, official @dists of administrative, settlement and
street names and other digital sources and motteofi also available on the Web, but a
general gazetteer of these names is still misstugflev and Lukacs, 2006].

2. GAZETTEERS

! University of West Hungary, Székesfehérvar, Hungar
2 |Institute of History of the Hungarian Academy ocieBces, Budapest, Hungary
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Glossary of terms for Standardization of GeogragdhMames gives the following
definition forgazetteerUNGEGN, 2002]:

List of toponyms arranged in alphabetic or othegueential order, with an indication
of their location and preferably including varianames, type of topographic feature and
other defining or descriptive information.

This definition shows that a name of its own is aatnique identifier for a geographic
place. The name, the object-type and spatial locatire needed for unambiguous
identification [ADLG, 2002](see Figure 1).

.manmade feature
....settlement

TYPE

Y. . PLACE . Budapest (Hun)
A BynanewT (Rus)

NAME Budapeszt (Pol)
g Budimpesta (Svn)

47°30'N, 19°00' E Peshta (Gyp)

Fig. 1: The object type, the name and the ‘footprint’ (Etion) as identifiers of a geographic place
(based on figure of ADL Gazetteer team, 2002)

The same name can denote diverse geographicalt®lgeen at the same place (e.qg.
Margitsziget is a settlement part of Budapest, &viargit-sziget is an island in the
Danube), so you need to know also the object type. spelling of Hungarian toponyms
sometimes gives information about the type of thied.

The same name form can denote objects of similaestyat different locations (e.g.
Velence is a settlement in Hungary and the nantieeisiungarian exonym form of Venice
in Italy). These names are calledmonym$UNGEGN, 2002].

Essentials of a gazetteer entry for place ideawtifon are:

- Toponym (geographical name)
- Object type and
- Spatial location (coordinates

The aim of compiling gazetteers is to register @ctrforms of official names, alternate
names and their location and attribute data (gpe,tlanguage, origin etc.). Gazetteers can
be data sources for correct spelling of the namesfar uniform and consistent toponym
usage.

In articles and advertisements geographical nangearan various (and sometimes
false) forms and there are often faults in spelliitne reason may be the lack of
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professional and widely available data sourcesplermckon maps as authoritative data
sources, so they search for spelling of the namesaps primarily. As gazetteers are the
main sources of names in mapmaking processesgecaptwers have a share in compiling
convenient gazetteers.
Gazetteers are used in several fields which dealtaponyms:
- Cartography
- Geoinformatics
- Geography, biology, ecology
- History, ethnography, linguistics, literature
- Education
- Press
- Tourism

2. 1. International organizations, standards and reommendations on gazetteers

Relevance of toponymy and gazetteers is indicajethd fact that many international
organizations deal with analysis of toponyms, amel problems of name usage. These
organizations harmonize the processes of natiopainymic researches, prepare standards
and recommendations for compiling gazetteers, gemtoponymic guidelines and tutorials
for map-making.

Some of the main organizations:

United Nations Group of Experts on Geographical MariUNGEGNwas established
in 1967.

Working Group on Toponymic Data Files and Gazefi¢as a part of the UNGEGN)
was established in 1998.

ISO Technical Committee Geographic Information/ @atics 211 (ISO TC 21Tjhe
standard ISO 19112 - Geographic information — &pateferencing by geographic
identifiers (compared to the ISO 19111 standardcadrdinates) This is a conceptual
scheme, defining structure and components of XMdedaname storing.

These organizations collaborate with other associst e.g. with theUnicode
Consortiumfor using uniform characters, standardized dimetditmarks in digital character
sets.

Open Geospatial Consortium (OG@commends specifications for protocols of Web
Gazetteer Services. Web Gazetteer Service (WG8)sigecialized Web Feature Service
that provides additional capabilities specific tgazetteer-like feature collection. The WGS
recommendation is based on OGC directives like Vedture Service, Filter Encoding and
Geographical Markup Language [Guszlev and Luk&@86PR

3. GAZETTEERS IN HUNGARY
3. 1. Traditional gazetteers

Traditional paper gazetteers mark geographical sawith a pair of coordinates or
other spatial references (e.g. administrative umitjext or table form. There are some
attribute data related to the name entries: namianta, not recommended name forms,
origin etc. Paper gazetteers often do not includpsior visualization.

The needs for professional name sources necesisitiage collection of Hungarian
geographical names, determination of standard foetaboration a gazetteer of Hungarian
toponyms and development of the grammatical rul€ke Hungarian Board on
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Geographical Names (Magyar Foldrajzinév-bizottdagy)) was established for executing
these tasks in 1964. As a result of its works, puablished the Gazetteer of Hungary I-11.
(ENT I-Il) in the 1970’s. The FNT I. stored 715 tife best-known nationally spread
geographical names in the form which is nearedhéolocal usage in the related region.
According to the decree No. 10/1974.(111.31.) MEM the Minister for Agriculture and
Food,geographical names should be used in official mations in the form given in the
GazetteefFNT I, 1982].

FNT has a simple data structure, gazetteer ergreed alphabetical order and, in
addition, they are visualized on a map-stisee Figure 2).

Karanes; h; Karancs-vidék (legm. p.); Ng., CSSZ.
Karancslapujté; 720 m; C10

’5 Karancs-vidék; hdt; Eszaki-kdzéphegység; Ng.
V: Karancs, Karancs-hegység, Karancs-Medves, Karancs-
-Medves-hegység; C10

: Karasica; vi: Baranyai-dombsag; Bar., JUG.

*Feked—-Illocska— Duna (JUG.)

V: Karasica-vizfolyds, Karasso; Sz: Karasica-csatorna,
Karasica-patak; J-K7

The gazetteer was created for cartographical nsthel name entries at the first place
the geographical name is given, established fdciaffuse and the name is followed by
additional data:

General information:

- Object type
- The county or the region where the feature lies
- The source or respective countries, in case tém@urses

Additional information:

- In case of water courses a town name is giverrevttee source or starting point can be
found.

- The name of source and the receptive branch] oamake

- For mountains and hills altitudes are also given.

Variant names:

- Name variants which are not suggested for usey(dwe included only for a more
complete information, and for comparison)
- Name variants of sections in case of water caurse

Spatial location: reference letter and number shgwie position of the feature on the
map supplement. [FNT I., 1982]

The gazetteer also has an index which containstbelyariant names.

This gazetteer helps the compilation of map labely by simple searching and gives
no possibility for querying by attributes. Tradiiel gazetteers can be kept up-to-date
hardly because of the paper form.
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3. 2. Digital gazetteers

In the 1990’s a digital name database of Hunga@onyms was developed by the
FOMI (Foldmérési és Tavérzékelési Intézet, Ingtitkt Geodesy, Cartography and Remote
Sensing). This gazetteer database is called FNeTthk former paper versions, but has a
different content. The digital version has two fermwith different scales. FNT 1
corresponds in hame quantity to a topographic magcale 1:40 000. FNT 2 corresponds
to a large-scale (1:10 000) topographic map, bul Ndatabase is still not completed
(60% is ready).

The digital FNT contains 41 types of geographidajeots with alternate names and
other attributes. The content includes the namddursfgarian settlements and parts of the
settlements (with number of population and othéibatte data), beyond the geographical
names of the paper FNT. Digital FNT is made notsfoecial cartographic but general use,
so it gives no information about cartographicalrespntation. For spatial reference, FNT
gives a pair of coordinates for each name recaords0V (Hungarian Uniform Projection,
Egységes Orszagos Vetiilet) coordinate system.d@ chwatercourses the reference point
is the point of exit from a settlement area. Ineca$ landscape regions or other polygon
objects there is no standard point for referencing.

Azonosito’| RE |Tipus_|Megye_| Telepulés_név| EOWY | EOn |Magasség|Mag|Lakos|Néps|Vizf0|
71575 Karancs 14 13 Karancslapujtd 704514 312905 729 161 0 0 0
36717 Karancs 16 13 BIE000 312000 0 o 0 0 0
36149 Karancsalja 33 13 702856 309839 0 0 1601 1930 0
71576 Karancsapétfalva ) 13 Karancslapujtd 0 0] o 0 0 0 0
36152 Karancsherény 33 13 702054 316020 0o 0 1041 1990 0
71516 Karancsberényi-patak 36 13 Karancsherény 706080 316171 o o 0 0 0
71517 Karancsherényi-patak 36 13 Karancsherény 702053 315238 o 0 0 05001

G279 Karancsdild 20 11 Tardkszentmikle 751500 206500 0o 0 &1 1930 0

Fig. 3. Digital FNT

lAzonositd
Név
ITipus_id
Megye_kdd
ITelepiilés_név
EQVY Mez61
EOVX Mez&2
Magassag mnev_id
Magassag_forrasa megyeney
Lakossag_szama
Népszamlalas_éve

izfolyds_kilépés FNTFORRAS
Megiegyzés forras_id
forras_nev

Fig. 4. Relations in digital FNT
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FNT, like other digital gazetteers, is a simpleatielhal database. Complex queries,
special filtering even on parts of names or atteébdata is available in this structure. A
more elaborated detailed thesaurus and bettertsteacdatabase provides more special and
faster querie¢see Figure 3 and 4).

This structure gives more possibilities to storegeral dimensions and to analyze
changes in the name status and usage. The tengoogé of the gazetteer is variable for
supporting historical research or editing histdricaps.

Developments and trends on the Web have an effexioa the development of digital
gazetteers. Growth of web-communication and communtollaboration entails
compilation of new object lists, thesauri and oogiés. A semi-controlled geographical
vocabulary can be base of management of the geltigeamames. Large on-line gazetteers
have thesaurus of the object types, one of the hostvn example is the Alexandria
Digital Library Gazetteer (ADLG) Theaurus, whichntains 215 object types in 4 levels.
GeoNET Names Server (GNS) includes approx. 650cbbjpes.

Hungarian gazetteers (both paper and digital oalss) have object types (paper FNT
has 19, digital FNT has 39 types) but without hiehng.

There are projects for creating geo-ontologies asernomplex conceptual systems for
gazetteers. A gazetteer based on a geo-ontolodgl beutthe model of the real world by the
names of the objects, considering spatial and teahpelations, topology and hierarchy.

The main role of a gazetteer is to show geographiames (and references) with
correct spelling. In practice, gazetteers are mtméde toponymic segment of other
information systems (e.g. statistical, economidiucal and geographical databases). For
this reason, general identifiers (e.g. postal coblésTS codes, ISO country codes or KSH
codes in Hungary) are stored in gazetteers. Itldhoe included at the data integration. If
there are no standard identifiers, names coulddys kor joining more databases. In this
case spelling and diacritical marks in the nametibeshecked.

Additionally, different digital datasets can be ggesed for gathering data. Process of
digital datasets can be automatized if they hafegraal relationship. Relation could be two
harmonious data field or a normal difference (differences in diacritical marks). Datasets
can join by determination of a key field. (Key fletontains the same data in different
databas@s Integration of different sources can cause problates with the data content,
therefore automatization of the whole integratioocess need manual checking.

Digital gazetteers contain spatial and attributéadso it is worth to implement
gazetteers also in GIS environment. Geoinformasigstems are digital data-storing, data-
processing and analyzing systems, which are abfedicess and visualize a great number
of spatial data. GIS tools support asking querih Iby attributes and location which are
main functions of a gazetteer. In a GIS-gazetteembap is not just a graphical method of
visualization, but could take a part in analyzirfgspatial phenomena of the names usage
[Guszlev and Lukacs, 2006].

Data contents of GIS gazetteers do not differ fteaditional gazetteers. The method
of gathering spatial data is the main differeneceal GIS gazetteer a geometrical object
(point, polyline or polygon) belongs to each gepiaal name. Spatial data (usually
coordinates of nodes or bounding box of the objecipined to this reference object. In
other words, the object ID of the stored geomeitiidgect is the link between spatial data
and attributes of a name entry in a GIS gaze({sss Figure 5).

The large on-line gazetteers too are based on fgemiation system.
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tajak : tabla

KPTTTE_ID|Mag Ks] kit Név1
80404 8§ 4 4  Matrahat | | 1H
80404 8 4 4a Recski-medence H
80405 8 5 |[Tarna-volgy H
80405 8 5a Pétervasarn-medence H
g Medvesvidék MedveSskavre | HISK
S Medves-fennsik | | H
Kazar-dombsag H
) Fuleki-medence Filakovskabra | | SK
80402 80504 8 5 4 Ajnacskdi-hegyseg Hajnafskawrct | SK

Fig. 5. Joining of polygons and attribute data by ID in AMap

3. 3. On-line world gazetteers and the Hungarian fgonyms

There are several name lists and gazetteers aleaitab the Web. Name lists are
searchable but usually have no spatial referencésvaap visualization. The multilingual
place name lists ofiransindex (www.transindex.r@re important sources of Hungarian
names and their name variants in other languaggsaictice, users should use an atlas or
map to help identify the placenames spati@le Figure 6).

Hataron tili magyar helységnévszotar

hel ak ataron tilli magyarh
Ausztiia Horvatorszég Jugoszldvia Lengyelol
Szlowakia Szlovénia Ukrajna
teljes névmutatok
wtatb a b cdefohljkimnopgrstuy
& abedetghlklmuopy
orszag Imindhen -

10310 helység 0-20]

« magyar névmutat | » réviditések

kereses

G e
Abafiia Apalina [Re ]
Abafalvs Abovce [5K ]
Abars oharin [=K ]
Abdsfalus Aldes [Re ]
Abaszallas Lehota [5K ]

Fig. 6. Place name dictionary on Transidex

World gazetteers available on the Internet contaimerous Hungarian toponyms.
These gazetteers are multilingual, including vdrinames in Hungarian and in other
languages, which facilitate identification proceslof geographical features.

Three world gazetteers were examined in the pdintiew of Hungarian toponyms
[Guszlev and Lukacs, 2006]. All of these gazetteersain millions of names of the world.

GEOnet Names Server (GNS)

Getty Thesaurus of Geographic Names (GTGN)

Alexandria Digital Library Gazetteer (ADLG)

GNS and GTGN are based on military name-collecfiige sources of these are small
scale topographical maps, world atlases and gazstte
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The ADL Gazetteer is developed by the Alexandrigit@l Library (University of
California, Santa Barbara). The main point of thisject is the recognition that search
based on spatial reference data could be appliedmy to maps but any objects having
spatial reference, e.g. georeferenced photo cullest reports of specific areas, or even
pieces of music compositions which contain refeesriGoodchild, 2004(see Figure 7).

Feature Name:
Display name:

karanc
Varant name:
Karancs
Feature Class:
T i

vil | (¥ o
Spatial Referen
Bounding Coordin

ng: 19.78

L 19.783 at: 48,15

Footprints:

Geomatry Type: Point

Fig. 7. User in't-er:fabe of Al'éxarid_r'ia Digital Library Gazteter

At the same time problems come forward in usingéhgazetteers for map-designing.
Each gazetteer stores toponyms as point elemetiiscadrdinate pairs. These coordinates
are determined with arc minute precision. This rseduat precision of data available for
Hungary is 1.3-1.8 km, which is not sufficient frartographical use under a certain scale.
GNS contains 29 861 entries about Hungary (theee 35 000 entries in FNT, for
comparison), in the following categories:

- Settlement names (19638)
- Relief names (3343)
- Landscape region names (2819)
- Hydrological names (1962)
- Railway station names, names of other pronoupoéats (1904)
- Administrative names (119)
- Vegetation names (76)
- 20 Hungarian toponyms were examined in thesedagalzetteers and query results were
recorded. Some of them are inside the current atadeothers are outside Hungary. Names
of hills, mountains, plains, historical regionkda and rivers were also searcheek(Table
1).
Hungarian toponyms in world gazetteers

Table 1
TOPONYM GEONAMES GETTY ADLG
Matra Matre Matre Matre
Matra Heqysé Matra Heqyse
Karpatok Karpatol Karpatol Karpatol
Carpate Carpate Carpate
Carpathian Mountait Carpathiar Carpathiar
Carpathian Campathian Carpathian
Carpai, Muntii Carpati, Munti Carpati, Munti
Carpaii Karpatel Carpati
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Karpatel Karpaty Karpatel
Karpaty Karpaty
Alféld Alfold Alfold Alfold
Naav Maavar Alfolc Naay Maaval
Al’féld Al'fel'd
Bol'shaya Sredné- Bol'shaya Sredne
Dunayskaya
Dunayskaya Nizmenndst Nizmennost'
Great Alfolc Great Alfolc
Great Hunagarian Pla Great Hunaarial
Great Plai Great Plai
Hungarian Plai Hungarian Plai
Kisalfold —_ Kis Alfold
Little Hunaarian Plai Little Alfold
Little Plair Little Hungarian
Upper Hunagarial Little Plair
Upper  Hungarial
Csallokoz Csall6ko: —_ Csalloko:
Ostro\ Ostro\
Great Schi  _ Great Schu
Velky Ostrov Zitn Velky Ostrov Zitny
Velky Zitny Ostroy Velky Zitny Ostroy
Erdélv Erdéh Erdéh Erdel
Transilvani: Transilvani: Transilvani:
Ardea Siebenbirge Ardea
Siebenbirge Transylvani Siebenburage
Transilvanit Transylvani Transilvanit
Transilvanie Transylvanii Transilvanie
Transylvani: Transylvani:
Felvidék — — —
Jaszsa Jazvaii — Jazvaii
Ferté Fert Fertc Fertc
Fert-t6 Ferto t¢ Fertc-to
Fert Toi Fertotc Ferto To
Fertb Tave Ferto Tav.
Neusiedler Se Neusiedler Se Neusiedler Se
Neusiedler Lak Neusiedlel Neusiedler Lak
Kukdll 6 — — —

The table shows some of the results of our invattig. In the first column are the
Hungarian toponyms and in the other columns arenétmee forms in the world gazetteers.
The Hungarian form with correct spelling and forrasasigned with orange color. Names
with peach color are Hungarian forms with spelliaglts or not used form. White ones are
the name forms in foreign languages.

The Hungarian diacritical marks are treated defebtior sometimes they are missing
in international digital gazetteers, for examplearpatok instead of the correct term
Karpatok (Carpathian Mountains), Gocsej insteaGacsej (hills). In addition, the spelling
of the names does not suit Hungarian grammatidaebkriKis Alféld, instead of Kisalfold
(Little Alfold).

Beyond spelling errors there are distortions in fitnen of Hungarian toponyms in
world gazetteers (Ferto Tava instead of &erSources of names are not Hungarian but
foreign databases or maps. Density of toponym®ishomogenous within a scale range,
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likely because of insufficient name sources. Faneple some of the major regions, like
Alféld and Erdély can be found in gazetteers, btiteo major regions, Kisalféld and

Felvidék are not included. Elaboration of Hungaraponyms for transborder regions is
not uniform as well, some of the Hungarian namesstéored (Csallokéz, Szava, Karpatok)
in the databases and others (KikiiDeliblat) are missing [Guszlev and Lukacs, 2006].

6. CONCLUSIONS

Gazetteer of Hungary and on-line world gazetteerstain thousands of Hungarian
toponyms. In our research these gazetteers wemmiegd as place name sources for
compiling toponymic content of maps. For identifioa of a geographical footprint data of
spatial location is needed beyond the place namdemture type. Therefore georeferenced
gazetteers or gazetteers with cartographical viatadn are more usable than simple name
lists without spatial data. The Gazetteer of Hupgaontains correct name forms,
coordinates and useful attribute data, but doesemdirace the whole Hungarian naming
area, only the current state. In cartography, itmiportant to show place names for the
whole map area in the language of the map-readee [@rgest multilingual world
gazetteers store plenty of Hungarian name formgHerCarpathian Basin, but names in
them are often not correct in spelling. For thesesons it could be useful to compile an on-
line gazetteer with visualization possibilities fbe whole Carpathian Region.
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BUILDING MANAGEMENT IN PUBLIC SECTOR OF HEALTH
CARE, WITH AND WITHOUT GIS

I. Haidu?!, F. Muresart, Lucia Daina®

ABSTRACT

Gestion d'immeubles dans le secteur public dertésavec et sans le G.I.S. Il y a 16 unités de
santé avec les lits dans le comté de Bihor qui anitnpact important sur des codts de santé. La
I'efficacité comporte I'amélioration continue deglestion, tous les deux unité d'intérieur et tous
les deux au niveau du comté. Les données compesaituelles de papier concernant la gestion
d'immeubles dans la santé dans le secteur pubtios [grésentons notre expérience d'employer
le G.I.S. dans la gestion de santé au niveau duécddous concluons cela qui fait les cartes
topographiques devons étre point de départ dawestissement d'infrastructure de santé.

*

The buildings from the public sector of health chase intrinsic characteristics such as
location, size, spatial interrelations which makesgible their spatial depiction and
representation. Form the point o view of the heedie management a building is one of the
factors which influence the characteristics ofriedlical service that can be offered. In order to
offer adequate medical services the buildings fieenhealth sector must comply with a set of
hygienic and sanitary conditions in order to bénexited.

1. TYPES OF PUBLIC CARE BUILDINGS

Law 95/2006 defines the types of sanitary unitstaacconditions which must be completed
in order for them to be classified in a certairotggy. Other juridical documents, related to the
above mentioned law, offer details and stipulagetypes of buildings nominally. Each county has
several types of sanitary units intended for déffémedical needs and services.

Bihor County has a total number of 16 sanitarysuridssified into five categories according
to the hereby table (Table 1).

Types and names of hospitals from Bihor County

Table 1

Hospital type Hospital's name

Clinical hospitals The County Clinical Hospital @ea
,Dr. Gavril Curteanu” Children's Clinic Oradea
The Obstetrics and Gynaecology Clinic Oradea
The Psychiatric and Neurology Clinic Oradea
The Pneumophtisiology Clinic Oradea
The recovery Clinic Felix Spa

City and Municipal +Ep. N. Popovici” Municipal Hospital Beiu
hospitals ,Dr. Pop Mircea” Municipal Hospital Marghita
Salonta Municipal Hospital
Alesd City Hospital

Specialized hospitals The Psychiatric and thet$easures Hospital
The Psychiatric Hospital Nucet
Health centres Stei Health Centre

Bratca Health Centre
Valea lui Mihai Health Centre

1 ,Babes-Bolyai” University, Faculty of Geography, 400006uNapoca, Romania
2 The Public Health Authority, 410032 Oradea, Roiman
3 University of Oradea, Faculty of Medicine and Rhacy, 410087 Oradea, Romania
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The overall capacity for providing medical servitgsthe hospitals is expressed in the total
number of beds and in the number of ambulatons.umie total number of beds in the above
mentioned hospitals is of 4527. Apart form the carmpents and the sections with beds, the
hospitals, under the current conditions from Romanmianage other auxiliary services such as:
kitchens, laundry, but also installations serving whole structure of the hospital: the electrical
network, the water and sterile water suppliess¢ieage.

2. MANAGING BUILDINGS WITHOUT GIS

There is an interested on the part of the medic#thaaities for creating adequate
conditions for providing health services in the fmbanitary units. The current legislation
requires minimal functioning conditions, which mbst met by both the sections with beds
and the auxiliary services of the hospital.

The paper evaluates the characteristics of theiqullre units from Bihor County
based on a questioner realized in order to evaltia¢e needs for rehabilitating the
infrastructure. The questionnaire focuses on ifiging the information which can be used
in accomplishing the rehabilitation projects of tiaspital infrastructure and for assessing
the current situation of the rehabilitation progect

The characteristics evaluated for each hospitaslaoevn in the above table (Table 2).

The components of questionnaire for evaluatinginifrastructure of the public health

units
Table 2

Has the hospital an permanent authorization? notlstatehe main reasons
Hospital type Monoblock
Sections (no of sections)

Building year

Seismic expertise

Heating unit Installation year
Used fossils
Efficiency

Laundry Internal / External
Age

Eating unit Internal / External
Age

Incinerator Internal / External
Accreditation according the UE norms

Water supply deficiency

Electrical installation deficiency

Sterilization Internal / External

Age

Functional operating rooms
Modernization of the infrastructure
projects, stage Feasibility stage
Ongoing financing

Enumeration
Investment plan Main directions
Enumeration Estimated sum

The answer of the medical units was introduce faballar computer program (Excel)
in a synthetic form and thus provided the synthiatiage of the hospital units Based on the
excel tables one can have a synthesis of the mdolidiaings' characteristics at county
level. The sanitary authorization for functioniegists in 75% of cases. The monoblock
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hospitals represent: 31 % from the units, the aestpavilion units with a number of units
comprised between 2 and 9.

The year of the construction varies between: 18@619894.

Without GIS one can have descriptive charactessifcthe sanitary units which can be
useful to a manager for developing the infrastmectout which do not offer a complete
picture. The data gathering in a table form carihgestarting point for a geoinformatical
database. GIS was already successfully used (@@@)2in the national sanitary domain.

3. MANAGING BUILDINGS WITH GIS.

Using GIS in managing building supposes the creatibthe graphical and attribute
database (Mugan 2005).

In order to create the graphical database a defitas cartographic support was
use which was scanned, georeferenced. The scalews® one 1:100000. The distance
between the digitized topographic curves is 40 he Topographic map was compiled for
the whole Bihor County through digitization, inclng the township centres, the roads, the
railways, and the hydrographical network.

The attribute database was compiled through timstoaction of a complex table
comprising several lines and columns. The linesaggmt the name of the hospital, and the
column the parameters considered to be importanthf® study of which we enumerate:
the total number of beds, the existing highly perfance medical apparatus, the hospital
financing differentiated on types of sources etc

The buildings of the public medical units with émpaphic coordinates based on
the Stereo 1970 georeferential system are repegsentthe digital map. (Figure 1).

Using GIS in building management is based on itieng the hospitals which
agree to certain criteria and then on their demictin an interactive map (Myean 2005).
For instance if we intend to identify the hospitatsresponding to a certain criteria we
choose from the rolling menu the option (appar@tugse or criterion) and then we push
the Search Button. All hospitals correspondinghis triterion will be marked (Figure 2).
Apart from this other information about hospitaide visualized too (Table 2) with the
help of a secondary window (Figure 3).
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4. DEBATE

The management of the buildings from the publiclthesystem (hospitals) is a topic
relevant for both the public debate from Romanid for the specialized world literature.
The interest is motivated also by the fact that buespitals are the largest resource
consumers in any sanitary system, situation whétfuires finding new ways of obtaining
better results under limited resources.

The paper presents the evaluation of the sanitaitg (hospitals) from Bihor County
and a comparison between the data analyzed witha@dShe data analyzed without a GIS
system.

GIS offers relevant information for the managenwrthe public sanitary units. If
the hereby paper considers the management at ctawstlyfurther projects must consider
the GIS implementation in topographic projectiongpoblic health units.

The integrated evaluation of the buildings, equipméospital efficiency and of the
use of financing can lead for the future to findingovating solutions which in turn may
lead to the final increase of performance in primgdnedical service
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DATABASE MANAGEMENT SYSTEMS FOR SPATIAL DATA
STRUCTURES - AN OVERVIEW

AL. M. Imbroane !, L. Bucur?

ABSTRACT
Database Management Systems for Spatial Data 8itesct An OverviewThe database is the
foundation of Geographical Information System (GIShe obvious drawback of the standard
Database Management System (DBMS) is that they ¢ananipulate efficiently geographical
data. Different GIS architectures try to solve thpsoblems in their own manners, each with its
own advantages and disadvantages. Some of thenpuseelational database, others object-
oriented database (OO-DB). For a better perceptispatial data models in relational DBMS
(RDBMS) some authors propose some extensions todfational model to make it more
suitable for geographical operations. The extensi@ntransition between RDBMS and OO-DB.
The OO approach is an alternative to the relatiomadiel for information system and especially
for GIS software. The main objective of this pajseto identify a number of keys issues that
need to be addressed in the near term before weexagct to see support of spatial data
management in commercial database systems. Anaitexstive is to clarify the definitions used
by GIS designer and users, like entity, attributé abject which is used for different meaning.

*

1. GENERAL PROBLEMS.

A GIS is more than just a database model in whidferdnt types of data
structures must be incorporate. There seems to dmnsensus in the literature about the
architecture of a GIS. Most of the authors desctiteefollowing five main components:
data input, storage, analysis, output and the inserface. The ways these five components
are implemented dustings a GIS from other inforaraBystems. The fact that GIS have to
deal with spatial or locational data, in primarydaapplied geographic research (Kolejka
2006), separates them from other types of infornasystems. Because spatial data are the
main component of a database they are also capetiak information systems. The
CAD/CAM systems deal also with spatial data, bat¢his a big difference between them.
In GIS spatial and alphanumeric (aspatial) datalimleed so that a processing in one
component is reflected in the other. GIS also stuppital images, which can be
integrated together with other data.

Developing of any spatial information system, begith analysis when the issue
of what the system is required to do is clarifigdollows design when the problem of how
the system will satisfy its requirements is tacklddhe translation of the design into
something that relay works is thmplementatiorstage, which may be the customisation of
a proprietary system. At the end are usageraathtenanceThis sequencing of activities
in system development is not meant to suggestiet sémporal dependency between
stages. The analysis phase can be decomposedniotetages. First, phenomena in the
application domain are represent as processesapopriate abstract application domain
model; then this model is transformed into the emteal computational model that is
computationally tractable but independent of angctfit computational paradigm. The
design phase moves from the specification providétin the conceptual computational

! Babeg-Bolyai, University, Faculty of Geographie, 40000kij-Napoca , Romania.
2 Universitatea Oradea, Facultatea de Istorie-GeograB700 Oradea, Romania
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model to the design of the logical computationaldalp embedded in a particular
computational paradigm, either relational datababgct-oriented, or others. The physical
computational model corresponds to implementatiod ia the representation of the real
world phenomena as computational process.

2. DATA IN GIS.

Geographic databases contain collections of spdé#ite representing the variety
of views for the real world at a specific time. eTtermspatial refers to the location of
objects positioned in geographic spaSpatial objectsare representations of the elements
of the real world such as rivers, countries, raylsvaand buildings. The diversity of data
that are collected over the same area, often friff@reint sources, imposes a question of
how to integrate and to keep them consistent ieror@ provide correct answers for spatial
queries.

The geographic entities or objects in GIS are baseto different types of data:
spatial andattribute Spatial data have two formatsister andvector. The vector format
can be represented in two componemsometric (graphic) data andtopological data.
Geometric data have a quantitative nature andsé to represent coordinates, lines, areas
etc. The two-dimensional vector format has thrdatypes:point, line andpolygon named
features These features are called also ‘graphics pnimsti (definition borough from
CAD/CAM software). The geometric or non-topologicata model is those in which any
positional information is recorded. The recognitiminindividual spatial units as separate
unconnected elements characterised the early dgtmnieation for digital cartography.
Topological data describe the relationship betwéle®m geometric data. Topological
relationship is invariant under topological tramsfation like translation, scaling and
rotation. These are several types of topologickticnship: connectivity adjacency and
inclusion Examples of queries concerning topological refehip are: which area are
neighbor of each other (adjacency), which linea@menected and form a network or a road
(connectivity), and which lakes laye in certain oty (inclusion). Topological data are not
always stored explicitly, because in principle thean be derived from geometric data.
Note that this definition of topological data igghltly different from the stricter our used in
mathematics.

Attributes or descriptive, or aspatial data arehatpumeric data related to the
graphic entities. They also called thematic datzabee they contain themselves a layer of
the graphic features. A unique identifier linksrtheThis operation is callegeocodingor
address matchingThe fact is that attributes data can be linkethwither tabular data
(external) and so the new data can be processethergwith the others. This is one of the
powerful specific operations in GIS. Spatial datd attribute data can be stored separately
or together depending of the database design peefbrby the GIS proprietary. A
geographical database is a set of geometric entiipatial features) and attributes. The
problem arises: how is better to organise thes#skaf data?

The GIS database can be thought of as a representat model of real-world
geographical systems. To this end it is useful skema distinction betweeageographical
entitiesandspatial entity A geographical entity is a term used with respeen element of
real-world system; that is entities are contaimedeographical space. gpatial entityis a
GIS representation of geographical entity. For gxdamgeographical entities such town,
highway and county are represent in GIS databasérnm of point, line, and area
(polygon). Some authors (Malczewski, 1999) usedbjectinsteadspatial entity(spatial
featurey. The problem is that thebject is a consecrate thing used in computer
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programming (the object-oriented programming) whiels different meanings. It is better,
to avoid confusions, the word object to be use yusén we are talking in programming
language terms.

The data stored may be in the form of one or miges, for in the form of database.
The difference between a files and a databasemsarstic and varies somewhat from one
discipline to another. For GIS purpose, a file égarded as a single collection of
information that can be stored, whilst a collectiohfiles is regarded as a library. A
database comprises one or more files structured particular way by a DBMS and
accessed through it. Today almost all GIS dat#oied in databases. The various methods
of data storage differ primarily according to tteifities or operation supported by the
DBMS. GIS Databases are currently investigated am&nia by many authors (Haidu,C.
2006).

3. DATABASE CONSTRUCTION.

Data may be stored in separate unrelated tables, simgle table, in connected
tables or as list, sets or collectionsdata setis a single collection of information, without
any particular requirement as to form of organmatiA database is a collection of non-
redundant data sharable among different applicaithin database, data are organised in
files, which contain particular records of data tbws of data, and the record has data for
a particular place, event or entity (Laurini andofiison 1992). The database approach to
storing geographical data offers a number of achged over traditional file-based datasets
(Date, 1995): collecting all data at a single lamatreduces redundancy and duplication;
maintenance costs decrease because of better zagjaniand decreased data duplication;
applications become data independent so that rfeubtipplications are used the same data
and they can evolve separately over the time; kisewledge can be transferred between
applications more easy because the database reowistant; data sharing is facilitated
and a corporate view of data can be provided tomalhagers and users; security and
standards for data access can be established fordezh

Large and complex databases require specialiseabals¢é management systems
(DBMS) software to ensure database integrity amijéwity. A DBMS is a software
application designed to organize the efficient affdctive storage and access of data. To
carry on these functions DBMS provide a humbengdartant capabilities (Longley et. al.,
2001): data model, data load, index, query languageurity, controlled update, backup
and recovery, database administration, applicatmasprogrammable API.

A DBMS must be customised to meet the needs ofcpéat applications. In order
to do this we must have a precise idea of the way information is structured in the
system and the kinds of algorithms that will acomphe data. There are three main stages
in the process of customising a database systemgarticular application.

1. Construction of the conceptual model (databasenalysis).

2. Translation of the conceptual model into the logal model (database design).
3. Translation of the design into a system that wds on a particular DBMS and
platform or internal model (database implementatior).

The conceptual model corresponds to a synthesii ekternal models. It is called this
for two reasons (Laurini and Thomson 1992): firscéuse it is made of very sound
concepts, secondly because it is the basis for cthreception process. Although an
abstraction of the real world, the result of thexa@ptual modelling is supposedly quite
concrete in nature, consisting of schematic reptesens phenomena and how they are
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related. The organisation scheme created at thigespenerally deals with only the
information content of the database, not the playsitorage, so that the same conceptual
model may be appropriate for diverse physical imp@etations. Many difficulties arise in
designing the conceptual model as a synthesis wdraeexternal models, especially in
dealing with the geometric and topological data.

The next step is called database design, in whigh donceptual model is
converted in the logical models. In fact it is tlest step in computing. The expression
logical model has two meanings. First it constigute mathematical bases or a set of
mathematical concepts. Secondly, it correspondiheotransformation (mapping) of the
conceptual model with the tools offered by the dagmodelling. In other words, we have a
transfer between the conceptual models and a nedeltimg level, which is more
computing, oriented.

The realisation of conceptual model is achievednapping the conditions of the
semantic data model into the definitions, constsaiand procedures for one of these
models, most especially today, the relational bieohew types, extension of relational or
object oriented. In this way the permanent propertif the database are clearly specified,
whatever the circumstances pertaining to a padicskt of instances of phenomena. This
procedure is associated, in practical sense, incthation of data dictionary, a set of
statement about important properties of the datast such name, type of data, range of
values or missing values.

4. FIRST GENERATION OF DATABASE SYSTEM: HIERARCHICA L AND
NETWORK DATABASE SYSTEM.

A hierarchical database system support a hieraathteucture of record organise
in files at various logical levels with connectidmstween the levels. Each record contains a
field defined as the key field, which organise thierarchy. There are no connections
between records of the same level. Hierarchicallutege systems are easily expanded and
updated. However, they require large index filesistrbe frequently maintained and are
susceptible to multiple entities. Searches aredraput search routines are fixed and
constrained by the structures. Thus, records asdinee level cannot be searched, nor can
new links or new search routines be defined. Thenehts or the structure are related only
through one-to-many connections. This constrainpases the presupposition that all
quarries are known in advance and accounted factstiing and entering data. This
constraint is not always natural or suitable foSGlpplications. As a result, hierarchical
database structures are usually restricted tongtatigital map data in GIS (Bernhardsen,
1992).

On the other hand, raster data may be stored ipssed form using run-length
encoding. Raster data may be even more efficiestityed in quad tree hierarchical
structure. Quad tree is a generic name for sevénals of index that are building by
recursive division of space into quadrants. Thedqguee paradigm divides the area into
square cells of size varying from relatively ladmwvn to that of smallest cell of the raster.
Usually, the squares are successively quarteredfintr smaller squares. The quartering
may be continued until a square is found to be lygEmeous, so that it no longer needs to
be divided, and the data on it can be stored astaThe quad trees can use also to store
lines and polygons. Each object is rasterised aotbsed by a square. The square is then
progressively subdivided into blocks of four sq@acé equal size until the squares are
completely inside or outside the object or the mmaxin depth of the quad tree is reached.
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This structure requires two tables: one for atteldata for homogeneous areas and one for
pointers that locate attributes.

In a network database each element, or a collectibrlike records, has
connections to several different-level elementse Térm essentially describes the logical
and physical view of the data as a group of reconddh links between records.
Interconnections are made in hierarchical orgaioisatand a characteristic may be
associated with two main objects. The network $tmecis more closely represent the
complex interrelationship, which often exists betweaeal-world geographical objects. It
improves the flexibility and reduces the multipletiges of hierarchical structure. The
elements of network may be related through onedoynmany-to-one, and many-to-many
connections (Bernhardsen, 1992). The network strastbetter suited to geographical data
than the hierarchical structure, it is frequentbed in GIS applications. It is more suitable
for utility projects (AM/FM).

5. THE RELATIONAL DATA MODEL

RDBMS is a database system made up of files witta ddements in two-
dimensional array (rows and columns). This DBMS tias capability to recombine data
elements from different relations resulting in aarflexibility of data usage. The relational
model contains the following components: collectioh objects or relations set of
operations to act on the relations and data irtiefpt accuracy and consistency.

As their name implies, relations play a major intpiacrelational database. A
formal definition of relation is (Codd, 1970): Giva collection of setsDD,, ... , D,, Ris
a relation on these sets if it is a set of order¢dples {d, o, ..., d;} with d;,(0D;. The sets
D; (1<i<n) are called domains d&® and n is the degree &. The element dare the
attributes of the relation.

A relation consists of a number of tuples or reeditht can be described by two-
dimensional table. Each row of this table contantple. The columns each describe a
certain attribute. Within a relation at least ongitzute must have unique value for each
tuple. This attribute is called th@imary key It identifies the tuple and other attribute that
is dependent on it and may not have an empty vdlbe.normal forms of relations are
important during the design of relational databagglications. They help to remove
redundancy, so that it is easier to keep the dagbansistent if changes are made. For the
attribute data relational database is an idealrenmient. The problems appear at spatial
features and their relationship.

5.1. A pure relational solution. Definition of data

We examine the possibilities to storage geograpliata in traditional RDBMS.
We consider only static geographical data, a sfimgliversion of the data structure
described by Smith (1985). This data deals witmiaiode, chains and polygons. The
following relations are defined (bold denote a @niynkey andtalic denote foreign key):
- Point (pntid, x, y)
- Node (nodeidpntid)
- Chainpoints (chainid, pntsegntid)
- Chaintopol (chainidstrnode endnodelftpol, rgtpol)
- Polygon (polid, chnseghainid)

An isolate point is determined by an unique, calfent identifier, and two
numbers, which denote the bidimensional co-ordifate ). A node also contains a node



Al.M.Imbroane,L.Bucur / DATABASE MANAGEMENT SYSTEMS FOR SPATIAL DATA... 37

identifier (primary key) and a co-ordinate pairrfuis reason we have two possibilities: to
storage the co-ordinate like points or to makelatiomship to the point, using foreign key
pntid. The second one is much better for the integritdatabasePntid is a primary key
for point feature and foreign key for node featufbe chain concept in topological data
model is captured in two relations: chainpoints ahdintopol. The first of these describes
the shape of chain. The second relation capturestdpological aspect of a chain.
Chainpoints denotes an arc feature, which is ancbiinked segments. It also has a chain
identifier (chainid) and a sequence of points, hmilmary keys. Because point contain an
identifier pntid must be include as foreign key. The next entrgjriopol, contain itself the
topology. These kinds of chains delineate polyg@eside its own identifier (chainid), it
contains start node, and end node, left polygonrayid polygon. All are foreign keys. The
polygon feature is defined by it own identifier,saquence of chains, as primary keys,
which enclose polygon and subsequently chain iflersi as foreign keys. We make a
notice here. Chainpoints is better to contain stade and arc node for facilities in network
operations. Also a polygon is determined by anaisolpoint, which lies inside, called
centroid, as primary key.

5.2. The entity-relationship model.

One of most compelling and widely uses approadbriming a conceptual model
is known as the entity-relationship (ER) model. Antity type is an abstraction that
represents a class of similar objects, about whiod system is going to contain
information. A relationship type connects one orenentity types.

The entity type can have attributes that serveesridbe them. As we mentioned,
the spatial database and attribute database cstoflage separate or together. The first case
is just presented. For the other alternative, theetire can be
- Point pntid, x, y, pattr)

- Node fodeid, pntid, nattr)

- Chainpoints ¢hainid, pntseq, pntid, chainattr)

- Chaintopol ¢hainid, strnode endnodelftpol, rgtpol, chainattr)
- Polygon polid, chnseq chainid, polattr)

Where pattr is a field that contain the descriptidnhat point (tower, well and so
on). This field can be used for matching large Rd@ed separately. Otherwise it must be
used the first primary key to that link. Same foe bthers attributes.

The relationship may have their own attribute, Whig independent of any of the
attribute of the participant entities. The ER moa@dlow the expression of a limited range
of integrity constraints. Relationship type is swimed into many-to-many and one-to-
many relationship.

The advantage of RDBMS: rigorous design methodglagly other database
structures can reduced to a set of relational salglasy to use compared to other databases
systems; modifiable (new tables and rows can bededsily); very flexible and powerful;
fast processing.

A reason for adopting RDBMS in geographical datathe simplicity of the
structure. Beside it is well known by large grodpuser. In every geographical database
then also has to be a way to store the thematihdaumeric) data. This is another reason
for designers of commercial GIS. Because of thebleras with the spatial data, their
database is often split into two parts: a relafiquaat for attributes and a special part for the
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geometric data. Then two parts are linked by cpoerding object-ids of the attribute and
geometric parts: the dual architecture.
6. EXTENDED RELATIONAL DATABASE.

The extended data model approach is also descrémedspatial database
management system approach, with the GIS servitigeaguery processor sitting on top of
the database itself. Most implementation to date airthe vector-topological kind, with
relational tables holding map co-ordinate datapfoint/nodes and line segments, together
with other table containing topological informatiofttributes may be stored in the same
tables as the map feature database or in sepasssible via relational joins.

6.1. The extend entity-relationship model (EER).

The extendedr enhancecentity-relationship (EER) model has features aolaltl
to than provided by ER model. These include thestrant of subclass, superclass and
category, which are closely relatedgeneralisationandspecialisationand the mechanism
of attribute inheritance This allows the expression of more meaning indéscription of
the database and leads toward object-oriented fimogiel

En entity type E1 is a subtype of entity type E2very occurrence of E1 is also
an occurrence of type E2. The operation of formsuptypes from types is called
specialisation while the converse operation of forming supersyfrem types is called
generalisation Specialisation and generalisation are inverssatd other.

Specialisation may summarised as the creation of types such that: each
occurrence of the subtype is an occurrence of $ygesr the subtype has the same
identifying attributes as the supertype; the subtlyps all the attribute of the supertype and
possible some more; the subtype enters into aditiogiship in which the supertype is
involved and possible some more.

The entire collection of subtype-supertype relahop in a particular EER model
is called itshierarchy.

Generalisation is the reverse modelling processpecialisation. A technical
problem with generalisation occurs when we wislgeaeralise from heterogeneous entity
type. The difficulty arises in finding a set of id#ying attributes for the generalised type;
because the subtypes may all have different idergif Consideration of this leads to the
concept ofcategorisation where several heterogeneous entities (with thwin attributes
and relationship) combine into a common categorymésri, Narathe, 1994).
Categorisation actually adds considerable modelioger, because it provides the ability
to represent the inner complexity of entities nugler be treated as indecomposable.

7. OBJECT-ORIENTED APPROACH.

The Object-Oriented (OO) approach, have been prednespecially is areas for
which the application of pure relational technoldwgs been found problematic. Examples
of such area are CAD and GIS. Each area is chaisadeby one or more non-classical
features, such as structurally complex informat&pecialised graphical requirements and
non-standard transactions. OO data models andnsystenbody reach data structures and
semantics in the construction of complex databasesh as complex data objects,
class/subclass hierarchies, class composition rolgiess, property inheritance, methods of
active data etc. This not only brings the power #exibility to the system but also adds
complexity to implementations, including the deyetent of knowledge discovery
mechanism (Mango M., Kodratoff Y., 1991). The matvantage of the OO paradigm is
it's easy of understanding; it enables natural espntation of real world objects, their
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mutual relationship and behavior and is therefdosec to end-user. An OO application
consists of a set of objects with their own privetite, interacting between themselves. The
OO approach can be useful during several phasthe afevelopment of a GIS: information
and requirement analysis, system design and implttien. The interest in OO GISs
appears growing (Clementini et. al, 1990; Egenhdfeank 1989b).

OO design is a method design encompassing the ggafeOO decomposition
and a notation for depicting both logical (class afvject structure) and physical (module
and process architecture) as well as static andrdi;mmodels of the system under design
(Booch, 1994). Object-Oriented database system (B&Dhas developed capabilities
such as persistence, long transactions and vengioninlike most traditional RDBMS.
Through combining database functionality with O@gramming, OODBS has become an
expressive device for multimedia applications,rdliserver systems as well GIS and CAD
(Wachowicz, 1999).

The OO database on the market have in common lehsi@cteristics such as
methods associated with objects, inheritance oibates and procedures from supertype
(superclass), and the ability to define the typas& of objects, their attribute type and
relationships. However they differ substantiallygoery language. The difference result
from the fact that OODBS have been elaborated base@ogramming languages for their
data models. The lack of a standard or a formakdracnd for OO query has caused
differences in query language syntax, completen®&d, compatibility and treatment of
encapsulation (Cattell, 1991).

7.1 Foundation of OO approach.

As is state in ANSI Object Oriented Database Tasiup Final Technical Report
(1991), an object is something ‘which plays rol¢hwiespect to a request for an operation.
The request invokes the operation that defines ssendce to be performed’. fequestis
a communication from an object to another andhaitsystem level; it is implemented as a
message between objects. Exactly how object wsiboad to a message in any particular
case is dependent on gfate Its state is constituted by the totality of dtiie values for
given object at any time. In ER model the statipea$ of an object is expressed by a
collection of attributes. For instance a city objeught havename centre population
areaamong attributes. Objects are similar to the cphoéentity.

The totally responses to messages ibéfsavior In other words behavior consists
of a collection of operations that can be performpdbjects in the object type. Operations
define the behavior of the objects. Objects withilsir behaviors are organised irpes
At the design and implementation stages we oftén ahout object classeswhich are
groupings of objects with correspondidgta structuresandmethods Each operation will
be implement as a method, which acts on membeimplemented object classes and
returns a number of an object class. A class thezekpresents a generalization of a set of
objects with common properties and behavior. Aslzan be thought of as a template for
objects. When creating an object data model the detdel designer specifies classes and
the relationship between classes. Objectsratantiated(generated) from this description.
Thus, an object class is an implementation constuitile an object type is a semantic
notion.

There are three key facets of object data that nth&en especially good for
modelling geographic systemencapsulationinheritance polymorphismandbehavior
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7.2. O0 system modelling

One of the great advantages of object modellirgr @ntity modelling is that the
objects in the modelling process can be the namipgdcts that we observe in the real
world. In a geographical object data model, thd veald is modelled as a collection of
objects and relationships between objects. Eadtyentthe real world to be included in
the GIS is an object.

An object type is declared by given a name andpmiomal list of parameters. The
optionally follows details of inheritance, stateehlaviour and integrity constraints. The
status of an object type consists of a collectibattributes and describes the static aspects
of an entity in ER model. However, each occurremican attribute is itself an object. The
details of the implementation of each operation @oe the concern of conceptual data
model. Some general groups of operations amenstructors-destructorsaccesors
transformer objectcompositionaggregationand association

Topologic relationships are generally built inteasd definition. For example,
modelling real world entities as a network clask gause network topology to be built for
the nodes and lines participating in the netwoiknil@rly, real-world entities model, as
topologic polygon classes will be structured ugimgnod-line model.

Arc/Info 8.x provides us an integrated data storgigm. It uses an Object-
Oriented data model to store an entity’s shape dath attribute data together. All the
concerned data of an entity form a record in thedgeabase, while entities that have the
same characteristics will form a table in geodatabavhich is called a feature class. Under
such a model, the relationship between geomettig dad attribute data of an entity has
been greatly enhanced; they provide us much mommpletive information. But
unfortunately, this object-oriented data model has taken temporal information into
account. It remains a snap-shot data model aneafter it lacks the ability to track the
evolution of an entity or a phenomenon. It is jaistobject-oriented spatial data model but
not a spatiotemporal one. However, it is still agexample which we can learn form
while trying to develop a spatiotemporal data modelleast, it gives us the following
principles in developing a spatiotemporal data rhodebject-oriented ideas and
technologies should be introduced.

8. OBJECT-RELATIONAL DBMS.

In spite of technical elegance of OODBMS, they éhawt proven to be as
commercially successful as some predicted. Thietause the fact that RDBMS vendors
have added many of the OODBMS capabilities to thieindard RDBMS software to create
hybrid object-relational DBMS (ORDBMS). A®DRDBMS can be thought of as an
RDBMS engine adapted to handle objects (Longleyakt.2001). That is both the data
describing what an object is and the behaviordleéermines what an object does are stored
together as an integrated whole. Although theredifferences in the technology, scope
and performance of these systems, they all provasic capabilities to store manage and
query geographical objects. It is important to issathat none of this is a complete GIS
software system itself. They have no real capaslifor spatial editing, mapping and
analysis. Spatial analysis is in many ways the aifré&IS, because it includes al the
transformations, manipulations and methods thateaapplied to geographical data to add
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value to them. Effective spatial analysis requia@sintelligent user, not just a powerful
computer.

An ideal geographic ORDBMS is one that has beerensldd to support
geographic object types and functions in severgiswhongley et. al., 2001): query parser,
query optimiser, query language, indexing servicgsrage management, transaction
services and replication.

9. DEDUCTIVE DATABASE.

Beside the relational and OO database, there asx paradigms that offer some
advantage. One of them is tHeductive databasé\ deductive database (DDB) provides
persistence for computation using logic-based laggu such as Prolog. Logic
programming systems consists of two parts: a lggiogram represents declarative
knowledge and an inference mechanism, used to amgweeies on basis of this knowledge.
The relational model can be viewed as allowing ¢lpression of a set of facts. DDB
allows the storage of not just facts but more galngropositions. Storage of propositions
may avoid the storage of much data. DDB also supgextuction with their data. The use
of logic provides a natural, intuitive method ohgeating precise definitions of parametric
shapes and high-level spatial relations (Worbo985).

The use of logic in design is not new. Some exampielude its use in shape
grammar and reasoning systems (Chase, 1989; Dantkio, 1996; Heisserman,
Krishnamurti, 1992a; 1992b; Krishnamurti, Girau®8&). The weaknesses of the shape
grammar implementations are in their limitationgsltio computational problems; those of
other logic-based systems are in their represemwtf design objects, which—with few
exceptions—cannot support emergent features. Tdygeshlgebra formalism is extended by
using logic to make more precise, generalized,patiac definitions of shape and spatial
relations than has been previously possible. Theevaf such a model and the advantages
of the representations used over more traditidkigbf-parts’ models can be demonstrated
by the use of these generalized spatial relationssdlving typical problems involving
spatial reasoning.

DDB can be through of a generalising the concem oflational database. They
comprise arextensior(similar to a classical relational database) amahgension Intension
consists of virtual relations that are defined énnt of other relations using logic. The
important point is that we have a new relation fkatefined, not by specifying tuples, but
as a logical combination of other relations: hetlee name ‘virtual relation’. Thus DDB
allow the manipulation of data that are implied éxplicitly stored facts, allowing the
measuring of the data to be considered in ways tamnot be accommodated by
conventional database. This ability is potentiatglevant to GIS, in which much
information is stored in implicit form. The uselofjic provides a natural, intuitive method
of generating precise definitions of parametricpgsaand high-level spatial relations. Its
use as a specification and programming tool hasrmecwidespread over the past two
decades, providing advantages over traditional g@o@al programming methods, among
those the ability to specify the knowledge to beamsulated in a model (description)
without the need to specify data manipulation pdoces (prescription) (Kowalski, 1979).
The use of logic can facilitate a top-down methédevelopment, from the abstract to the
specific. The symbolic abstractions of logic foratidns enable one to denote entire
classes of data structures and procedures whilarigmtheir details. This can be a more
natural method of development than having to déti @ften no intuitive formulations.
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Using deduction carries out computing a query DDB. A conventional database
consist of a body of data in some highly structuigdhat (tabular in the case of relational
database) defined and accessed by means of a siafabguage. Most GIS store their data
in this way, either in tabular form in a relatiorddtabase or in some more specialised
database structures. In contrast, a DDB aims to loge as the basis for database
definition, query and manipulation. It handles adyp®f expressions in a logic-based
language that allow the expression of propositi@escription of their inter-relationship
and management of their storage. It both definestiucture of the data and acts as query
language and control mechanism. The database epebst applying deductions to the
logical expressions to evaluate their truth orinnd f/alues that satisfy them.

In designing the DDB must choose which of the widwiety of logics to
implement. The system of logic must be sufficiergkpressive, yet not slow the database
down with its computational demands, and it shoalldw a wide variety of possible
models. Data should be stored in a format that llettible and compact. Geographical
information has spatial component and so appragyi@xtended logic may be applied. For
GIS it is necessarily not just deductive, rule-asgbular data but rule-based complex
object, a system that takes the best of objechttion, databases and deduction adds
support for graphical interactive user interfac&Btechnology holds out hopes of being
able to address and solve these complex probletgcOorientation and logic are not
mutually exclusive, and these have been some attefApdelmoty et al., 1993b) to unify
them in the context of GIS.
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QUANTIFICATION DES PRECIPITATIONS : APPLICATION
AU NORD OUEST DE L'ALGERIE — LA METHODE PLUVIA

H. Meddit, M. Meddi®, N. Mahr? et J. Humbert’

RESUME

Toute modélisation hydrologique est fortement cbodnée par la qualité de I'estimation
spatiale de la pluviométrie. Egalement la comprétmendes modalités de la reconstitution
de la ressource en eau suppose une bonne conmaigkata structuration des champs de
précipitations dans I'espace étudié (Humbert al.et1993). Les gradients altimitriques, les
effets des crétes ainsi que l'influence du sitestitient des facteurs majeurs pour rendre
compte de la non adéquation de I'application dethoutes classiques d’interpolation pour
estimer la pluie moyenne au niveau d’'un bassin édofirans cette optique, nous avons
entamé un travail sur la cartographie automaticesepiécipitations dans le Nord-Ouest de
'Algérie. La région d’étude est connue par uneiafilité spatiale des pluies. La zone
étudiée s'étend sur 89 420 kemviron, elle est située entre 2°10'10 “oues3°@0'11" est

de longitude et entre 34°18'54" et 36°48'12"” d¢tude Nord. La région étudiée s'allonge
sur 250 km du Sud au Nord et sur environ 500 ki¥Qleest & I'Est.

Cette approche appartient a la famille statistiqummpinée a un krigeage des résidus) est
exploite, grace a l'utilisation d’un modéle numéeqgde terrain (M.N.T.), les relations
existant entre les précipitations et certaines até@ristiques topo-morphométriques de la
région d'étude. Cette méthode est issue de travalputd au CEREG (Université de
Strasbourg) a la fin des années 1980, et qui onttdben 1995-1996 a un logiciel
opérationnel nommé PLUVIA, testé et validé sur lerdNEst de la France, en Iran par
Dumas D. en 1998.

Mots Clés : Variabilité interannuelle des pluies, répartitispatiale des précipitations,
variographie, cartographie automatique, Pluvia,dNeDuest de I'Algérie

ABSTRACT

Any hydrological modelling is strongly condition&g the quality of the estimation of the
spatial rainfall. Also, understanding of the terafsthe of water resources reconstitution
requires a good knowledge of the precipitationcitning in the studied area (J. Humbert et
al. , 1993). Altimitrics Gradients, the effectstbé peaks as well as the influence of the site
are major factors to show the non-suitability of thpplication of the conventional
interpolation methods for estimating the averagafali in a given basin. From this
perspective, we carried out a work on automatiofadi mapping in the north-western
Algeria. The study area is known by a great spa@aiability of rainfall. The study area
covers around 89,420 Kmit is located at 2 ° 10'10"west and 3 ° 10'416ngitude and
between 34 ° 18'54"and 36 ° 48'12 "north latitublee study area has 250 km from the
South to the North and about 500 km from the West the East.
This approach is a member of the Statistics famihethods (combined with a kriging
residue) is operated, through the use of the digitavation model (M.N.T.), the
relationship between precipitation and some morgtdos factors of the study area. This
method is the result of work started in CEREG (Ursitgrof Strasbourg) in the late 1980s,
and which have resulted in 1995-1996 to operatisnétivare named PLUVIA, tested and
validated in the north-eastern of France and in inaDumas D.(1998).

Keywords: Interannual variability of rainfall, spatial digtation of rainfall, variographie,
automatic mapping, Pluvia, North-Western, Algeria

! Laboratoire Eau, Roche et Plante, Centre Univeigtde Khemis Miliana,Algérie
2C .E.R.E.G. — Université Louis Pasteur — Strashgdtnance
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1. INTRODUCTION

La robustesse des modeéles hydrologiques (relatiog, mébit) et I'estimation du
bilan de I'eau sont étroitement liées a une estonatorrecte de la pluie qui constitue le
parametre d’'entré dans ces modeéles. A partir dedédapombreux auteurs ont estimé
intéressant et utile de trouver de relations lianparametre pluie aux facteurs relatif au
relief et a la situation géographique pour mieuxligxer la répartition spatiale des
précipitations. Ces relations permettent d’estimmermieux en tout point de I'espace, la
pluviométrie, en se basant sur les données foupaiekes mesures classiques.

Deux approches sont largement utilisées pour ifextion spatiale de la pluie :

- 'approche géostatistique (krigeage) aprés ad@ntifier la structure spatiale a partir des
valeurs mesurés aux postes pluviométriques (Hetedi, 1992).

L'approche basée sur les relations statistiqueseeles précipitations et les
caractéristiques de relief (I'altitude, laltitudessée, I'exposition, les effets de site, la
distance a la mer), (Spreen 1945), (Laborde 1948€nichou et Le Breton 1987), (Marand
et Zumstein 1990), (Daly et al. 1994), (Meddi 199R)eddi et al., 1998), (Paul and David
2006).

Cette derniére approche permet d'appréhender ke ddl relief et compléte la
manque procurer pour l'insuffisance du réseau deunee

De nombreux travaux ont été menés pour compareataesapproches (Creutin et
Obled 1982, Humbert et al. 1997 et Kieffer 1998.

L'approche PLUVIA appartient a la famille statiste (combinée a un krigeage
des résidus) est exploite, grace a l'utilisationndmodéle numérique de terrain (M.N.T.),
les relations existant entre les précipitations csrtaines caractéristiques topo-
morphométriques de la région d’étude (Humbert al.e1998).

Cette méthode sera appliquée sur le Nord-Ouestligtie.

2. PRESENTATION DE LA REGION D’ETUDE
2.1. Situation géographique

La zone étudiée s'étend sur 89 420 %kemnviron,. lle est située entre
2°10'10 “ouest et 3°10'11" est de longitude etrer34°18'54" et 36°48'12" de latitude
Nord (Fig. 1).

La région étudiée s'allonge sur 250 km du Sud au b6 sur environ 500 km de
I'Ouest a I'Est.
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Fig. 1 Situation géographique des stations pluviométris

3. LES DONNES ET LES STATIONS PLUVIOMETRIQUES
3.1. Choix des stations et de la période d’'étude

La représentativité spatiale et temporelle desiostat pluviométriques a une
influence majeure sur les cartes finales. Nous guisss 218 stations (Fig. 1) réparties
aléatoirement dans l'espace étudié. Les donnéesieprent des deux organismes
responsables du réseau pluviométrique a savoirehg Nationale des Ressources
Hydrauliqgue (A.N.R.H.) et I'Office Nationale de Mrologique (O.N.M.). Les postes
sélectionnés possédent une séries de mesuresastéfispour mener a bien cette étude,
c'est-a-dire 30 ans tel que préconisé par I'Offidendiale de Météorologie (O.M.M.).
Certaine stations présentent des lacunes qui semnblées en utilisant la méthode de
régression linéaire a I'échelle mensuelle avec dlasons de bases (mesure compléte et
correcte).

Un réseau bien distribué et représentant convemeie la zoné étudié doit
traduire, par leur seule altitude, fidélement lpagraphie, I'histogramme des fréquences
relatives des altitudes de toutes les stationsaite@tre sensiblement proche de la courbe
hypsographique de la région étudiée (Dumas D., 1998

Deux cent station ont été utilisées pour I'étaklisent des relations pluie-
morphométrie. Afin de tester et valider les cambsenues en utilisant la méthodologie
PLUVIA, il serait judicieux de garder un certainmlbre de stations représentatives de
situation topographiques et géographiques vari8&ss, 18 stations vont étre utilisées
pour la validation des modéles obtenus. La figimontre la répartition altitudinale des
stations étudiées.
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4. METHEDOLOGIE A UTILISE

De nombreuses méthodologies en été misent au g@oomit utilisé dans différentes
parties du monde. Une nouvelle approche, sembtidne sa philosophie aux autres, a été
mise au point par le Professeur Humbert de 'usi@rde Strasbourg. Celle-ci est appelée
PLUVIA . Cette derniére a été testée dans le Nord Est Beahce et en Iran. Les résultats
trouvés sont trés encourageants. Pour la prenoérelfe sera utilisée en Algérie.

4.1. Méthodologie PLUVIA

4.1.1. Introduction

La méthode permet de déterminer la quantité deeplen un point d'une zone
étudiée a partir de données de pluies mesurées nercertain nombre de postes
climatologiques et en tenant compte du relief (MBITun pas d'espace de 1 km). Le
fondement de cette méthode consiste a associep@aigs de mesures, la pluviométrie a
des parametres statistiques appliqués a l'altitetke que la moyenne, I'écart type, le
coefficient de variation, le premier décile, le mprer quartile, la médiane, le dernier
quartile et le dernier décile. Ces parametres, itsphométriques, sont calculés sur des
fenétres de taille allant de 1 a 30 km avec undeat km et ayant 9 orientations différentes
(centrée, nord, sud, est, ouest, excentrée nomkn&éée sud, excentrée est, excentrée
ouest), Fig. 4.

Pluvia caractérise ainsi chaque station de mesareup ensemble de 2160
paramétres morphométriques calculés une fois pmites et stockés dans sa banque de
données et par le jeu de données de pluies measuedisurées.
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Fig. 2. Histogramme des altitudes de la
région étudié
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Fig. 3 Répartition altitudinale des
218 stations retenues

Le logiciel contenant la technique Pluvia met emfe les paramétres retenus et
les valeurs de pluie mesurées aux postes séleésa@trautorise le traitement statistique par
régression linéaire multiple pas a pas. Ce traitenstatistique permet d'obtenir des
variables explicatives (généralement, 3 a 4 préelica suffisent pour expliquer 88 a plus
de 95% de la variance). Pluvia propose la saissenalleurs prédicateurs et détermine la
valeur de la pluie selon I'équation :

Log P =a +b.LogX1 + c.LogX2 + .... + k.LogXn

Pour une date donnée et cela en chaque point damed'étude définie a un pas
d'espace variable. Pluvia enregistre les pluietebrainsi calculées et calcule les résidus au
niveau des stations retenues. Les résidus obteritss les valeurs mesurées et calculées
sont ensuite analysés par krigeage, une technitntergolation qui permet de corriger les
précipitations brutes calculées précédemment. HErifimia assure le lien avec un logiciel
de cartographie pour la réalisation des carteswdmn de pluies.

5. LA CONSTRUCTION DU MNT

La taille des mailles de ce MNT est d’environ 925Qette maille est tout & fait
suffisante pour l'utilisation que nous faisons. Moavons ainsi échantillonné 213675
altitudes. La région d'étude est comprise dansanggte de 555 km de longueur sur 385 km
de largeur
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6. LES PARAMETRES MORPHOMETRIQUES

Les pluies mesurées aux postes sont conjuguéesdidigxents parameétres
morphométriques sur des fenétres de tailles etatiitation variables. Pour chaque station,
nous avons calculé de nombreuses séries daltitmiegennes, d'écarts types et de
coefficients de variation, sur 24 fenétres carré®slles de calcul, a progresser réguliére de
1 km (de 1 a 30 km), Humbert et al. (1993) :

- des fenétres appelées centrées : la statioitest sau centre de la maille de calcul ;

- des fenétres appelées excentrées ouest : lanstt située sur le coté est de la maille de
calcul ;

- des fenétres appelées excentrées est : la sttimituée sur le cété ouest de la maille de
calcul ;

- des fenétres appelées excentrées nord : larsediosituée sur le cété sud de la maille de
calcul ;

- des fenétres appelées excentrées nord-ouestatian est située dans le coin sud-est de la
maille de calcul ;

- des fenétres appelées excentrées nord-estatiarsest située dans le coin sud-ouest de la
maille de calcul ;

|
Excentrée Nord Est (NE) —

Excentrée Nord (N)

Centrée (C)

Excentrée Est (E)

.
E
S ]
E
I |1 la2el | | 29
— Excentrée Sud Ouest (SW) | Excentrée Sud (S) | Excentrée Sud Est (SE) —

H1 km# @ station de mesures

Fig. 4. Schématisation des neuf (09) fenétres représtataschématique de la
paramétrisation omnidirectionnelle
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L'altitude moyenne des trois derniers types de theiséa été calculée pour tenir
compte de la morphométrie positionnée face auxsveoiminants.

L'utilisation de ces différents types de fenétresjisstifie par I'hétérogénéité du
relief de la région étudiée. Cette méthode présemtmconvénient majeur qui réside dans
la production un jeu de parametres dont la plugarit fortement autocorrélés. Les
redondances d’informations chutent rapidement leedtpn compare des fenétres de tailles
différentes et a fortiori lorsque les directionsitsdivergentes (Humbert et al., 1993). On
peut voir sur la figure 12 les différences quiyent résulter du choix de la taille et de
I'orientation des fenétres sur le calcul de l'alié moyenne de la station de Ksar El
Boukhari (Fig. n°5). L'écart maximal pour la statide Ksar El Boukhari est enregistré
entre la fenétre excentrée nord et celle excerird-ouest entre lesquelles on enregistre
130 m de différence d'altitude moyenne. Le relieft earactérisé par 8 indices
morphomeétriques différents auxquels on ajouteitiale effective du poste pluviométrique
(2) et les coordonnées géographiques des staft@mtgnt du principe qu'au niveau de deux
sites, dont les caractéristiques morphométriquas lss mémes et s'ils sont situés suivant
une direction d'écoulement, il pleuvra sur le fitgF ou les vents arrivent, les masses
nuageuses peuvent ne pas atteindre le secondLabverfle J.P., 1984). Les paramétres
explicatifs peuvent étre regroupés comme suit:

- Les positions géographiques des stations (X,)Y, Z

- Les indices qui mesurent la rugosité du reliefai/écart type (E) et le coefficient de
variation (CV);

- Les indices morphométriques avec l'altitude mayeiM), I'altitude médiane (D) et les
altitudes a signification fréquentielle représenthd % des altitudes proches de la station
(PD pour le premier décile), puis 25 % (PQ pouptiemier quartile), 75 % (DQ pour le
dernier quartile) et 90 % (DD pour le dernier dégil

Donc, chaque poste pluviométrique est caractéaséipjeu de 1443 parametres
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Fig. 5. Exemple de relation entre la dimension de diffétea fenétres et I'altitude
moyenne de la station de Ksar El Boukhari
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7. LE CALCUL DES PRECIPITATIONS

L'estimation des pluies au niveau des points dulays de la région étudiée est
faite par la somme de deux termes. Le premier ss&t de la combinaison linéaire des
parametres explicatifs de la pluie. Le second teremgésente les résidus (la partie non
expliquée des pluies par le relief et les coordearg€ographiques) et il permet d’optimiser
le résultat final (Dumas D., 1998 et Mahr N. et 2000).

7.1. Corrélation entre les pluies et les parametresnorphométriques et
géographiques

Le nombre important de parameétres rend trés déliCata, nous a poussé a
procéder d'abord a sélectionner les variables eafiies la plus signifiante du point de vue
statistique (coefficient de corrélation directerenka pluie et chaque parametre). Cette
étape, nous a permis de faire une sélection deamgdares les intéressants. Il est
pratiquement impossible de mettre ici la matricecderélation globale. La figure n°6
montre I'évolution du coefficient de corrélationeavies différentes altitudes calculées sur
des fenétres croissantes pour les pluies annu€liEsorrélogramme nous permet de voire
une meilleure corrélation entre la pluie annudkstaltitudes moyennes calculées pour des
fenétres de dimensions de 29 km & 30 km d'oriemtalilord, Nord-Est et Nord-Ouest.
Cette évolution du coefficient de corrélation mentque les pluies annuelles sont
influencées par les volumes montagneux de directovd (centre, est et ouest) et en liaison
étroite avec les flux météorologiques dominantsatedirections.

A I'échelle mensuelle, On constate des relatio@s spécifique (relative a chaque
mois), chacune d’elles traduisant des relationsigées avec I'orographie en fonction de
la répartition fréquentielle des types de tempegg@istrés sur la période. Sur la figue n°7 est
représentée la relation entre les pluies de quatis (un mois par saison) et laltitude
moyenne de direction Nord-Est. En hiver , le maximde corrélation appartient a des
fenétres de dimensions élevées (29 et 30 km) mmntliafluence régionale dont les
perturbations sont de secteurs nord, nord-estretowest.

06
05 Fenétre d'orientation Nord-Est
c
S 04TV VVVYVvVY,
% 03 YV Y N-V-v-v-V-V-V-V-y_y. VYV Vvvyy
©
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< 00 —4— Mars
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Fig. 7. Exemples de corrélations entre les précipitations
annuelles et I'altitude moyenne calculée sur deadéres de taille
croissantes et d'orientations variées
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7.2. Les pluies calculées

Les précipitations varient rapidement avec le gites amplement avec la situation
et enfin lentement avec la région. Elles peuvenicditre considérées comme une fonction
de trois composantes (Laborde J.P., 1993) :

R(X) =f (R site(x)r R situation (X) ' Rre’gion (X)

Les parametres caractéristiques de chaque statipat® calculés par le logiciel
PLUVIA. Une sélection des paramétres les plus eafifi du phénomene
« pluviométrique » a été faite dans une premicapetelle que décrite précédemment.
L’ensemble des traitements a été faite en utilisahdgiciel HYDROLAB (Laborde J.P.,
1998). Cela donne un ensemble d’équations deataefo

LogP=a+blLogX+clLogX+ ............. + k Log X%

Avec :
P = précipitation calculées (pour une période uepoint j)
X1, ...., Xn = variables explicatives
a = constante de régression
b.....k = coefficient de régression.

7.3. Interpolation et cartographie automatique

Avant la cartographie automatique des pluies amemiedt mensuelles, il est
indispensable d'effectuer un calcul des pluies mopuds du maillage de la région étudiée.
Ce calcul se fait par lintermédiaire des relatioplsies - morphométries trouvées
précédemment. Afin d’obtenir les grilles finalesatographier, il est nécessaire d'ajouter
aux pluies calculées les résidus de régressions.ré€dus sont stationnaires d’ordre 2,
c'est a dire qu’ils sont nuls en moyenne et deavarg@ constante. Ces résidus se prétent
donc plus facilement a une interpolation (Labordke,J1993).
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7.4. Optimisation des précipitations avec les réfiis

Certains auteurs ne s'intéressent qu'aux résidus sglon eux, refletent les
véritables rugosités spatiales alors que les med&emontrent que les grandes tendances
lissées du phénomene (Dumas D., 1998). L'intéréadmise en compte des résidus dans
sur le résultat final de la spatialisation des giua été montré par de nombreux auteurs
Laborde J.P., 1988 dans le nord-est de la FraneddM\., 1994 dans le bassin versant de
I'Oued Mina (Algérie), Humbert J., 1993 et 1997 sléanmassif vosgien (France) etc.

Le calcul final des pluies se fait par la somme pleges calculées et des résidus.
Ces résidus correspondent a une partie des ploreexpliquée directement par le relief
mais dont la signification exacte reste néanmoamspiexe (Dumas D., 1998). Pour ajouter
ces résidus aux pluies calculées, ils sont réggdmlavec une interpolation utilisant un
algorithme de krigeage sans effet de pépite. Die éaton, on obtient pour chaque nceud
du MNT une valeur des résidus qui permettent laeotion des précipitations calculées et
d’optimiser ainsi le résultat final sur 'ensemblie la zone étudiée.

Afin de montrer I'opportunité de la régionalisatides résidus, nous avons entamé
une étude variographique des résidus.

7.5. Variogrammes des résidus de régressions
Les variogrammes expérimentaux ont été calculésraache de 5 km de distance

du fait de la densité du réseau qui est jugé suffes Le variogramme expérimentgd(h)

est la variance des écarts entre les résidus dessign entre deux points distants de h
(Laborde J.P., 1993). Nous avons calculé les veamgies expérimentaux dans deux
directions privilégiés a savoir nord-sud et estsb(Eig. 8 et 9).

L'étude des variogrammes montre bien I'adaptatiomwdele exponentiel :

-h

y(h) = o?(L-eP)

Le palier et la porté p ont été ajustés graphitare de maniere est ce que le
modéle théorique passe par le nuage de points i{ew)m

Gammra(h)
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Fig. 8. Variogramme des résidus de régression (annueilans la
direction Norc-Sud
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7.6. Cartographie des précipitations

L'ajout des résidus interpoles aux valeurs desegluialculées permet I'obtention
d'une grille, a maille carrée d’'un km, contenarst ieécipitations finales a cartographier.

7.7. La validation des modéles

Afin de juger de la robustesse des modéles étadtlideurs stabilités, de
nombreuses validations ont été effectuées sur 8estdtions écartées du lot initial. Les
figures suivantes illustres les résultats d’unedagion appliquée a 18 postes (Fig. 10, 11,
12 et 13).Pour mieux vérifier les hypothéses statistiquegstl préférable de vérifier la
normalité des résidus issus de chaque régresdionde 80 % des erreurs moyennes sont
compris entre —25% et +25% pour les pluies annaigdtecelles des mois de janvier, de
mars et de novembre (Tab. 1).

Fourchettes d’erreurs sur les 18 stations tests

Tableau 1
Fourchettes Annuel Janvier Mars | Novembre
d’erreurs % % % %
15 % 3 63 55 56 59
+15 %
25 % 3 85 83 85 87
+25 %
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7.8.

Interprétation des cartes pluviométriques

Les résultats pour le module interannuel, les pldie@ mois de janvier, de mars et
de novembre sont regroupés dans le tableau n° 2.

Résumé des résultats obtenus et les différentesaggions multiples

Tableau n.2
Parameétre |Annuel Janvier Mars Novembre
R
(coef.Corré)(, o3 5093 0,036  [0,81 51,15 -0,901 0,80 41,95 0,145 [0,83 50,77 -0,636
F (Fisher)
Constante
Coef. Coef. Coef. Coef. Coef. Coef. Coef. Coef.
Corr. Régression Corr. Régression Corr. Régression Corr. Régression
Part. 8r Part. 8r Part. 8r Part. 8r
X Lambert [-0,24 |-0,172 -0,41 |-0,357 -0,25 [-0,199
Y Lambert |+0,51]|+0,953 +0,57|+0,844 +0,42(+0,874 +0,47|+0,983
Z - altitude [+0,61[+0,198 +0,52|+0,198 +0,57[+0,214  |+0,53/0,186
CV-NE-29 +0,35|+0,187 +0,21(+0,098 +0,33|+0,165
CV-NE-30 [+0,22(+0,095
DD-NW-25 |-0,33 |-0,058 -0,20 |-0,042 -0,19 |-0,048 -0,28 |-0,052
DQ-NE-29 +0,15(+0,038
E-C-7 +0,30(+0,076 +0,28|+0,098 +0,39(+0,125 +0,19|+0,056
PD-NW-29 -0,18 |-0,029
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PD-NE-29 +0,28|+0,064

PQ-NW-29 |-0,20 |-0,031 -0,28 [-0,057 -0,24 [-0,045

PQ-NE-29 |+0,23]+0,046 +0,32|+0,084

DQ-E-5

7. 8. 1. Echelle annuelle (Fig. 10):

La carte montre bien les tendances pluviométriceeda région étudiée. Elle
illustre bien Tlinfluence de trois facteurs sur f@partition spatiale des précipitations a
savoir: I'altitude, la longitude et la latitude. 4 pluies croissent du nord au sud et de I'ouest
a l'est. L'augmentation des pluies en altitude,chedu littoral, est liée aux masses d’air
humide venues du nord (nord-ouest, nord et nond-8sir le nord, a I'est de la région
étudiée, les pluies dépassent les 850 mm. Cessplingnuent fortement vers le sud ou on
enregistre des pluies de I'ordre de 100 mm don@pgport est de I'ordre de 8 fois. Le
gradient vertical, a I'est de la région, est d’eami 3 mm/km. On constate une certaine
augmentation des pluies sur les massifs d’Ourséeésmonts de Tiaret les monts de
Tlemcenet I'Atlas Blédien.

7. 8. 2. Mois de Janvier (Fig. 11):

Les précipitations du mois de janvier sont plutftla partie nord-est de la région
étudiée du fait des flux prédominants du nord#gec une diminution dans la partie ouest
de la région étudiée du fait de I'effet d’abri @svis des vents humide de direction ouest.
Les vents de direction nord ouest vident leur hisdidroche du littoral et sur les massifs
montagneux et elles se vident en allant vers le Egdlement, les pluies croissent sur le
massif d’ Oursenis, les monts de medéa et I'AtlEsiiBn.

7. 8. 3. Mois de Mars (Fig. 12):

La situation est sensiblement identique au moigadeier, néanmoins, les pluies
augmentent sensiblement dans les parties intérgmita région étudiées. La pluviométrie
est toujours en étroite relation avec les flux dudrest prédominant et également les vents
de direction nord-ouest telle que indiquée paplameétres explicatifs des pluies de mars.

7. 8. 4. Mois de Novembre (Fig. 13):
Les pluies du mois de novembre augment du sud abiatale I'ouest a I'est de la
zone étudiée. Les vents responsable de ces plui¢sis direction nord, nord-ouest et est
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selon les paramétres explicatifs. Les régions ggoivent les pluies les plus importantes
sont semblables a celles des mois de janvier etals de mars.
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Fig. 14: Variation Annuelle des précipitations (1968-1998)
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8. COMPARAISON AVEC LA CARTE DE L'ANRH (1993)

La carte pluviométrique de I'Algérie du Nord étaplr 'Agence Nationale des
Ressources Hydrauliques (A.N.R.H.) sous l'autasitientifique du Professeur Laborde en
1993 s’appuyait sur 470 postes de 'Algérie du N@r8i22-60, 1969-89). ) On remarque
une bonne adéquation entre les racines carréesmdgennes pluviométriques selon

I’ANRH et celles calculées par Pluvia (Fig. 18) awmn coefficient de corrélation égal a
0.96. La relation est :
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PBS—OS = (092\/ I:)ANRH—Laborde + 025)2

Seules 5 stations sur les 116 stations commun&nsoie I'intervalle de confiance a 95%.
Donc, dans I'ensemble les estimations faites eatte établit sont tout a fait cohérentes
avec celle de 'ANRH. Mais, nous avons trouvé uais$e, en moyenne, de I'ordre de 13
% par rapport aux pluies moyennes issues de la dartANRH.

9. CONCLUSION

La méthode Pluvia a permis de tracer les cartesgghétriques en fonction de la
topographie des pluies annuelles, du mois de jandie@ mois de mars et du mois de
novembre.

L'étude de validation des modéles a montré uneacertiogique dans le tracé de
ces cartes. L'étude statistique, concernant cettiglation, a montré que les erreurs sur
I'estimation des précipitations restent acceptables

10 | | | | | | | | |
12 14 16 18 20 22 24 26 28 30
Racines carrées des moyennes pluviométriques (ANRH-  Laborde,1920-60,69-98)

Fig. 18 Relation entre les pluies de la carte ANRH Labord®20-60, 69-98)et la carte
Pluvia (1968-03)

Aprés avoir effectué ce travail, nous pouvons djue cette méthodologie peut
étre envisagée pour I'étude de I'évolution pluvidrnggie dans I'espace, néanmoins, il est
indispensable de compléter les fonctionnalités delagiciel par lintroduction, par
exemple, de la distance a la mer selon les diffésedirections.

Les pluies annuelles et celles des mois de janviears et de novembre,
augmentent du sud au nord et de I'ouest a I'estpardie littorale et les sommets qui lui
sont proche recoivent les pluies les plus impoemntes régions intérieures recoivent
moins de pluies du fait de I'appauvrissement dessem nuageuses de leurs humidités au
fur et a mesure qu’elle se dirige vers l'intérieur.

Les facteurs physiographiques et météorologiquésniiennent implicitement
dans les équations de régressions par (Droguedh, 2002):
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- La taille et la morphologie des secteurs montagneu alentour des stations
pluviométriques;

- La distance des postes pluviométriques des cs&tesndaires (influence locale)
et principales (influence régionale);

- L'origine et la direction des masses d'air humide

Nous avons trouvé une cohérence acceptable awertiade 'ANRH réalisée en
1993 avec une baisse de 13 % sur les pluies moyemmaielles.
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A STUDY ON THE OCCURRENCE OF FOG IN THE UPPER
MURES BASIN

Zs. Magyari-Saska

ABSTRACT

The proesent study aims do describe the fog phemammethe Upper Mures Bassin and an
analysis of the persistence of fog in the regidme @ata source is NCDC, comprising data
about fog occurence,average daily visibility, adlae daily minimum temperatures. The
study includes both a descriptive statistics of genomena and a part of frequantial
analysis. The descriptive statistics succeedsantifying the valley fog in the area as being
typical to the winter months. The frequential asa\targets both detecting the number of
days with fog in the area with a visibility unde®@OD m, as well as the number of
consecutive days in which the mean daily visibiigyunder 1000 m. The result of this
analysis is the statement that, in the long rue,pgtoportion of consecutive days having a
visibility under 1000m with respect to the numerdafys with visibility under 1000m is
around 40% at Joseni and approximately 80% forifapl

*

1. THE FOG PHENOMENA

Fog is an agglomeration of water particles bempgending above the ground.
The phenomena appear when water vapors from thesptmere become saturated, mostly
due to the cooling of temperature bellow dew pdiiere are several types of fog,
depending on water condensation conditions:
- Radiation fog is formed by the cooling of grouafter sunset in calm conditions with
clear sky, which produces condensation in the neairb This type of fog could have at
most 1m height from ground in calm conditions.
- Advection fog occurs when moist air appears @veool surface and is cooled. It is
common as a warm front passes over an area witlfisant snow.
- Evaporation fog, is the most localized type anmdreated by cold air passing over much
warmer water or moist land
- Valley fog forms in mountain valleys as the résila temperature inversion, often during
winter. It is caused by heavier cold air settlintpiin a valley, with warmer air passing
over the mountains above. It is in fact a radiafagnblocked by local topography.
- Upslope fog forms when winds blow air up a slagaiabatically cooling (without heat
transfer) appear as it rises, and causing the oreigt it to condense.

2. DESCRIPTIVE STATISTICAL CHARACTERIZATION

The descriptive statistical characterization isessary from multiple motifs.
First of all it's based on this characterizationkespossible the estimation of spatial and
temporal apparition of fog. Regarding the fog phmana an analysis which takes care of
several meteorological factors can identify différg/pes of fog. On the other hand a

1 Babes-Bolyai” University, Faculty of Geography, 400006u{sNapoca, Romania
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spatial correlation between fog apparition,zoregression between topography and fog
apparition could be also useful.
Figure 1 and 2 presents a global aspect of thappgrition in the study area.
Comparing these figures the following notificaticem be made:
- The fog apparition and strongly related to it tduced visibility is characteristic for
Calimani station, situated at 2021m altitude;
- Bucin station also situated on a crag at 127%m,different characteristics, the foggy
days and a reduced visibility days with visibilidiglow 1000m is comparable with the
stations in the Giurgeu Depression
- Regarding the foggy day number Toplita statios im@re foggy days than Joseni, even if
the mean visibility is much reduced is Joseni thdtoplita
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Fig. 1.— Annual average of foggy days

A complete characterization of mean foggy day# wifferent visibility limits

is presented bellow.
Annual number of foggy days

Table 1.
JOSENI| TOPLITA | BUCIN | CALIMANI
Annual mean foggy days 59.95 71.09 74.05 211.61
Annual mean days having meat|
daily visibility bellow 1000m | ©28 | 3:04 425 | 86.00
Annual mean days having meat|
daily visibility bellow 500m 428 | 128 210 | 82.92

The total number of days in which the mean daitybility is below 5m has the
following distribution in the studied period (192202): Joseni 4 days, Toplita 0 days,
Bucin 3 days, Calimani 354 days.
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Fig. 2 Monthly average number of foggy days having medaily visibility bellow 1000m

It's important to notice that the number of foglgys have a rising trend from
May to October at Toplita comparing with Josers #lso evident that the fog represents
risk in Giurgeu Depression mostly in winter peri@ased on this observation we start to
study the condition of fog apparition in winter ntlbiNovember, December, January and
February). The result was that temperature invessaze an essential factor in fog
presence, having a daily mean visibility bellow Q60

Studying the station pairs (Joseni-Bucin, TopG@imani) we can conclude
that in case of Joseni-Bucin pair the temperatwersions are strongly correlated with
daily mean visibility, while for Toplita-Joseni $itan this is not obvious. This result is not
surprising because of Calimani station high algétughcountering almost all times foggy
conditions.
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Fig. 3: Frequency of days with temperature invessi correlated to fog apparition (mean daily
visibility bellow 1000m)
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Fig. 4: Position of meteorological stations in ttetudy area and the longitudinal profiles between
them

An eventual correlation between Joseni and Toptagions was also studied,
both of them situated in the Depression.

Percentage of common fog apparition at Joseni anopliza stations
Table 2.

PERCENTAGE OF COMMON
IOl FOG APPARITION

January 74.65%

February 64.65%

November 74.67%

December 65.32%

Almost in 70% of the cases if the fog presenagbiserved at Joseni was also
observed at Toplita. The Pearson correlation vahsinterpretable values for January,
November and December.

Correlation values of mean daily visibility betwedoseni and Toplia stations

Table 3.
MONTH CORRELATION VALUE
January 0.31
February

November 0.86
December 0.46
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The only month with significant correlation valiseNovember, in case of the
other month the correlation value does not shome dorrelation between mean visibility
values. As a conclusion a visibility interpolatibased on this relation cannot be made.

The persistence of fog was also studied baseadsecutive days with fog
having visibility bellow 1000m. The study was alsade just for the mentioned winter
month for Joseni and Toplita stations.

The results show up an important correlation betwsuccessive foggy days at
Joseni and Toplita. This correlation values wa$ @or foggy days and a little bit higher
(0.73) when the maximum daily mean1000m visibiitsts imposed.

The mean annual successive day number, when itiglvds bellow 1000m is 2.05 for
Joseni and 1.25 for Toplita.
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Fig. 5: Number of consecutive foggy days (withadsibility limitations)




Zs. MAGYARI-SASKA / STUDY FOG APPARITION IN UPPER MURES 29

Days
N

1982
1983
1984
1985
1986
1987
1988
1989
1990
1996
1999
2000
2001

1991
1992
1993
1994
1995
1997
1998

m Joseni m Toplita

Fig. 5: Number of consecutive foggy days (mean gaiisibility bellow 1000m)

3. FREQUENCY ANALYSIS

This part of the research wants to determine thstraoitable distribution laws
which can characterize the fog apparition, togethith the return periods for different
guantiles representing annual days number withbilityi bellow 1000m and the longest
number of successive days with mean daily visjbiitllow 1000m.

Both characteristics are in discrete space, saalesdistribution laws should be
studied. The used software were EasyFit and R.f@orer research showed up that R offer
high precision in distribution fitting and quantitietermination for different return periods.
It's only lack is that doesn’t have a proper metfardestimating distribution fitting, even if
different statistical test are present (Andersorlibg Kolmogorov-Smirnov, Chi-Square).
For this phase of the analysis EasyFit was used.

The studied discrete distribution laws were:

¢ binomial
e negative binomial
¢ Poisson

» discrete uniform
e geometrical
« hypergeometrical
¢ logarithmical
The following observation should be made beforagifiese laws:
1. the logaritmical law can be used only if the datsies does not contain zero.
Because of a zero value present at Toplita, ;xghidy thsi law was omitted
2. the parameter estimation was made by fitdistr foncin R, using maximum
likelihood method
3. binomial and hypergeometrical laws does not hgevarameter estimation method in
R, so their values was determined manually
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The table bellow holds the estimated parametersvfery used discrete distribution
law:

Estimated parameters for different distribution lafor the study of foggy days number

Table 4.

DISTRIBUTION JOSENI TOPLITA BUCIN CALIMANI
Negativ binomial 9.0797; 3.7766; 18.3004; .
(n,p) 6.2857 3.0476 4.2499 76998, 86
gy mern 1,10 0;9 19 28; 123
Geometrid (p) 0.13725 0.24706 0.190483 0.01149
PoissonX) 6.2857 3.0476 4.25 86

. .. 7665; 7665; 7300; .
Binomiaki (n,p) 0.00082 |  0.000397 |  0.000582 | #7451 00112
Hipergeometrig 7665; 7665; 64; 7300; 85; 4745; 1118;
(N,m,n) 132; 365 365 365 365

For determining the best distribution the AnderBaaling test was used because
this method is more sensible at distribution taitere the extreme values can appear. Based
on this method the following result were obtained:

Joseni: negative binomial
Toplita: Poisson

Bucin: Poisson

Calimani: negative binomial

The number of foggy days having visibility bellovd@Dm for different return
periods is presented bellow:

Estimated number of foggy days with mean dailybilisy bellow 1000m for different return

periods
Table 5.
Return period JOSENI | TOPLITA BUCIN CALIMANI
(years) i
10 11 5 7 129
0 12 6 8 145
0 14 7 9 164
100 16 8 10 178
150 16 8 10 186
200 17 8 10 191
500 18 9 11 207

A similar study was made for determining the maximconsecutive foggy days
with visibility bellow 1000m. The analysis was maaldy for Joseni and Toplita and just for
winter month. The resulted distribution laws are:

Joseni: Poisson
Toplita: hypergeometric
The quantiles for different return periods aredel
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Estimated numbers of consecutive foggy days wittamdaily visibility bellow 1000m for different
return periods

Table 6.
Return period (years) JOSENI TOPLITA
10 4 4
20 5 5
50 5 5
100 6 6
150 6 6
200 7 6
500 7 7

4. CONCLUSIONS

Using NCDC database we could identify the valley, fcharacteristic for the
study region. For this identification we used thneeteorological components: the presence
of fog, daily mean visibility and daily minimum temrature.

The pronounced correlation between the perioaghich mean daily visibility
is bellow 1000m at Joseni and Toplita stationsteeldo that fact that does not exists
significant correlation between daily mean vistilbetween stations the interpolation of
visibility can be made just for persistent fog.

Comparing the data series presenting foggy datfsdeiily mean visibility
below 1000m and the number of successive daysmatn visibility bellow 1000m both
of them resulted from frequency analysis, we caseole two opposite directions for long
term period (over 200 years) at Joseni and Togléddons. At Joseni we have a slightly
ascending trend (from 36% to 38%) in percentagauiotessive day with mean daily
visibility bellow 1000m from all foggy days with rame visibility bellow 1000m, while at
Toplita we can observe a slightly descending tigroan 80% to 77%) for the same
characteristic.

On the other hand for a short time period (0-2&rgewe could observe a
significant percentual rise of successive foggysdaith mean daily visibility bellow
1000m. Noticing the high value of successive fodgys in 2006, related to the fact that
the analyzed data series ends in 2002, we havkdityaf our analysis.
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THE ANALYSISOF THE DAILY WIND CHILL INDEX OF
PEAK OMU STATION, ROMANIA BY MEANS OF POWER
SPECTRA AND WAVELET TRANSFORM

G. Ngjjar?, B.S. David?

ABSTRACT

Le concept de la température ressentie au vente a'abord quantifiée des expériences
exécutées sur le mesurage du rate de refroidissed'esu dans un récipient quitté a
I'extérieur. Une fois créée le concept de la teaipée ressentie au vent a apprécié
l'utilisation étendue dans la description de laésié& combinée de vent et de température
aérienne basse sur les humains. Le présent gptiofse une application innovatrice de
l'index de la température ressentie au vent eisanil des méthodes modernes de résolution
spectrale et la transformée en ondelettes. Le mbdeetransition de cirulations plus chaud
vers les circulations plus zonales et polaires featées a travers le temps sur la Roumanie
est identifié par l'utilisation d'un Index WTC histque.

Key words. Windchill index (WTC), time series, spectral arsid, wavelet.

1. INTRODUCTION

One of the principal modes of heat transfer framohject is convection to the
surrounding air. Convective heat transfer increasigmificantly with increasing air
velocity. Thus a person is cooled at a faster wvader windy conditions than under calm
conditions, given equal air temperature. Wind dhila concept that relates the rate of heat
loss from humans under windy conditions to an egjeit air temperature for calm
conditions. The wind chill temperature (WCT) isequivalent air temperature equal to the
air temperature needed to produce the same coeffagt under calm conditions. Thus, it
is not actually a temperature, but rather an inttiex helps relate the cooling effect of the
wind to the air temperature under calm air condgidt is important to remember that the
wind will not cause an exposed object to becomderathan the ambient air. Higher wind
speeds will only cause the object to cool to thbiant temperature more quickly.

The concept of a wind chill temperature was firgautified from experiments
performed in 1941 by U.S. Army Major Paul Siple agebgrapher Charles Passel while
wintering over in Antarctica. They measured thelicgorate of water in a container left
hanging outside and developed a temperature irmtewihd chill based on this data. After
the publication of their results (Siple and Pad$:15), the wind chill concept has enjoyed
widespread use in describing the combined sevefitwind and low air temperature on
humans. In 1973, NWS meteorologists began using WiGIescribe human comfort level
and, more significantly, to warn of the risk to hammsafety with regard to expected cold
weather conditions.

These wind chill forecasts and warnings were exm@ésin equivalent
temperatures (EF). Shortly thereafter, MSC als@hagsing the Siple and Passel Index by
including wind chill information in their public vegher forecasts as a cooling rate in watts

1 Louis Pasteur University, Faculty of GeographyQ®J Strasbourg, France
2 ,Babes-Bolyai” University, Faculty of Geography, 400006uiNapoca, Romania
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per square meter (W m-2). A table of WCT values w@smted as a public health tool to
reduce the number of cases of hypothermia, frastlaihd other cold-related injuries. It
warned people who had to be outdoors of the needréss more warmly than the
temperature alone might indicate.

In 2001, NWS implemented an updated Windchill Terapege (WCT) index. The
change improves upon the former WCT Index usedhkyNWS and the Meteorological
Services of Canada, which was based on the 194& &id Passel Index.

2. METHODSAND DATA

The aim of the present investigation is to analymeWCT as a tool of revealing
information of the more general atmospheric proegsghich have affected the Romanian
climate over the last two decades. For these pagpdaily historical data concerning the
wind speed and the mean daily temperatures froritifeest mountain station in Romania
(Vf Omu 2506 m) were used for a time span rangimgf1990 01 01 up to 2007 12 01 in
order to construct the index. The data are contisuand homogenous thus providing a
basis for in-depth analysis.

The formula for calculating the index is presertietow:

- Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V°%%) + 0.4275T (V°*9)

* The formula is usually computed in Fahrenheit #meh a conversion to Celsius is applied
-Where, T = Air TemperaturéR)
-V = Wind Speed (mph)

Notes:

- Uses calculated wind speed at an average hefghteofeet (typical height of a human
face) based on readings from the national standeight of 33 feet (typical height of an
anemometer);

- is based on the latest heat transfer theory,heat loss from the body to its surroundings,
during cold and breezy/windy days;

- uses a standard factor for skin tissue and assame sunlight scenario.

After the WTC was constructed for the historicatipé indicated above methods
of multitaper spectral analysis and continuous Wweveansform were applied to the data
(after subtracting the fit and the mean and digdimthe standard deviation.).

Thewavelet transforncan be used to analyze time series that contain
nonstationary power at many different frequencizsupechies 1990). Assume that one has
a time series¢n, with equal time spacingdndn=0 ...N- 1. Also assume that one has a

wavelet functionyO (h) that depends on a nondimensional “time” peater h. To be
“admissible” as a wavelet, this function must hageo mean and be localized in both time
and frequency space (Farge 1992). In this apprimcMorlet wavelet, consisting of a:
i iy -t 2

yoln) = x VoM,

was used.
Where w0 is the nondimensional frequency, herertalebe 6 to satisfy the
admissibility condition (Farge 1992). This waveteshown in Fig 1.
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Fig. 1. The Morlet wavelet.

A multitaper spectrum is produced by averaging ipldt windowed FFTs
generated with a set of orthogonal data taperingdaws known as discrete prolate
spheroidal sequences (DPSS), Slepian functiorsigentapers. Since each of the windows
in a specific sequence is uncorrelated, an unbiasethge spectrum can be produced and
an F-ratio test is offered for determining the ffigance of any given peak in the spectrum.

A multitaper spectrum offers no greater frequerasotution than a single tapered
spectrum. In fact, the spectral peaks resultingnfrthe algorithm have a flat-topped
envelope shape which makes the central frequentyrrdmation more difficult. What is
gained is a reduced-variance spectral estimatorétans a high dynamic range and which
utilizes all of the data in the record.

The Slepian data tapers are sometimes called ejgenst since they are generated
using an eigenvector routine. There are two prinaayameters, one that controls the
frequency width of the window (nPi) and the othentrols the number of windows in the
sequence (Nwin). There are limits to the numbewioidows that can be used as spectral
leakage increases as the sequence progresses. iddthaof 2, up to 3 sequences are
permitted. For a width of 3, up to 5 sequencesafieeved, and for a width of 4, up to 7
sequences

3.RESULTSAND DISCUSSION

The multitapers have been used on the normalizeéexjnwhich means that the
mean value for the entire interval has been suteilaitom each annual value and then the
residual divided by the standard deviation.

Figure 2 shows the spectrum of the Omu WTC Idexesgover 17 years of
records, at daily resolution. Three significant kge@an be noticed at a level of 99%
significance, although other relevant more numerpaaks appear at lower levels of
significance.

For localization in the time domain also, the coantius wavelet transform was
applied. Wavelet spectra can be used to obtaituireg in frequency (Mateescu 2006). The
most sudden jumps were identified with great aaguraround the following dates:
1996/12/11; 2002/02/26 and 2007/10/08. The frastimefrequency are clearly visible in
the time domain and their significance comes eidéer analyzing the climatic diagrams
for that period (Figure 3). The synoptic situatimm two of the dates records weak ridges
while the third situation can be described by zanadulation. In all the three cases there
are low altitude anticyclonic areas with a tendeotglissolution.
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Fig. 2. The multitaper spectral resolution of the WTC index for the Omu station.
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Fig. 3. The synoptic situation for the time-frequency domain fractures observed by

analyzing the WTC index of the Vf. Omu station..
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The date 18.12.2006 marks the transition from a SWdulation to a NW
circulation over the general background of an adianthalweg. In 8.10.2007 the Western
or WSW circulation is present with elevated tempees in altitude. 26.02.2002, the most
evident of the discontinuities is rather a more litdge” situation, namely a slight
altitudinal confluence of a post — thalweg nattitewever the ridge is still present.

The common element for all these synoptic situatisnthe warm air infiltration
which corresponds to a transition between the predant types of circulation that affect
the Romanian territory. Most precisely the momehttransition from the southern or
western circulation towards the colder zonal oapalrculations is recorded.

However in order to confirm the accuracy of anaysie needed confirmation
from a less obvious fracture. Such a “lesser’tfree was recorded in 29.11.1999. On this
date the synoptic situation recorded a strong hidggpe combined with a strong pressure
land anticyclone (1035mba) centered over Romanie date of 29.11.1999 marks the
precise day when the circulation gets “disoluted”.

4, CONCLUSIONS

The article proposes an innovative use of the WHh@ex for identifying the
moments of transition from one major type of ciatidn to another. This is a modern
approach of the use of the WTC index, an index fwhvas traditionally used in describing
the combined severity of wind and low air tempesatin humans.

The use of modern spectral analysis methods atitk ofiavelet spectrum transform in
analyzing the WTC Index proves to be a high remwiunethod allowing for the identification of
the most significant atmospheric changes. Furth@ortion must be undertaken to fully establish
the proposed method by expanding the number afrsgetaken into account.
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ABOUT THE INFLUENCE OF SPACE SCALE ON THE
SPATIALISATION OF METEO-CLIMATIC VARIABLES

C. V. Patriche!

ABSTRACT

The article approaches some problems related tintirdfluence of the space scale on the
quality of statistically based spatial models ofteoeclimatic variables. The neighborhood
information issue is discussed, meaning the extemthich the information from the area

surrounding a point of measurement is more relefargpatialisation than the strictly local

information. Then we approach the problem of sfiatiion in heterogeneous regions and
the applicability of the models at different scalEfmally, we tackle the problem of the

outliers, the presence of which could lead us ¢orirect interpretations.

The elaboration of statistically based spatial n®der meteo-climatic variables
requires insight on some aspects, which could belpnprove the models or avoid errors.
We discuss in this article some of these aspeelsted to the influence of the space scale
on the quality of the spatialisations.

1. THE NEIGHBORHOOD INFORMATION

Sometimes, the information from the area surroumpdimmeteorological station /
rain gauge is more relevant for the parameter beinglyzed than the strictly local
information associated to the stations’ locations.

The simplest way to account for the neighborhoddrimation is to calculate the
mean predictor values for the surrounding areatartdst which size of this area is better
correlated to the analyzed parameter. In GIS,ithdone by filtering the predictors using
low-pass filters. Then the predictors mean valweslie automatically extracted from these
filtered grids.

Previous research has proved the usefulness of tddbnique mainly for
temperature and radiation related variabld®{ellier R 2005,Patriche C. V., Lhotellier R
2006, Patriche C. V.. 2006,Paul and David 2006 From figure 1 we may notice that the
maximum (best) correlation between different climatarameters and altitude is, in most
cases, associated with a filtered DEM — see (In2866) - and not with the raw (local)
altitudes. These studies have shown that the isereé the explained variance by using
low-pass filtered predictors instead of the rawdm®rs may be as high as 18%, which
justifies the use of this technique for the spestidion of climatic variables.

The optimum moving window size, which is the sizsariated with the best
correlation coefficient, varies greatly from onergraeter to another and from one time
frame to another (figure 2).

! Romanian Academy, Department of lasi, Geographou@r
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Example from the French Alps for me Example from the Moldavian Plateau
monthly minimum temperatur@étriche C. V., Lhotellic (Patriche C. V. 2006)
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Fig. 1. Variations of altitude correlations with differentlimatic parameters according to
the moving windows size
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Fig. 2. The optimum moving window size (left) and the incseain the explained variance
(right) caused by using the filtered DEMs instead tbie raw altitudes. Example from the French
Alps for mean monthly minimum temperature (Patrict@ V., Lhotellier R., 2006)

explained variance increase (%)
|

osres [N
9500 [

Feb [

A.Dec
B
e
0.0;
1
94Dec
%1

W | 0

92.Dec
93an

.
o4

8 8

The example shown in figure 3 reveals that meanzenajrowing period
temperature in the Moldavian Plateau is correldbedbest with the mean altitude values
from a surrounding area of 4410 x 4410m, the ireweaf the explained variance, with
respect to the local altitude correlation, beind 8%o.

Apart from using the mean predictor values, othewimg windows operations
may also prove useful for climatic parameters sjiatition, such as the range or standard
deviation (e.g. elevation standard deviation). Mumbre complicated techniques the
principal components analysis in order to accouonttlie neighborhood information, such
as the Aurelhy methodBénichou P., Le Breton (©1987) designed for precipitations
spatialisation in complex terrain.
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Fig. 3. Comparison between the spatialisations of the atfié — temperature relationship
using the stations altitudes (left) the filtered 2@ x 4410m DEM (right). Example from the
Moldavian Plateau for the mean maize growing peritainperature
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2. THE PROBLEM OF HETEROGENEOUS REGIONS

Another issue related to the influence of spacéesoa climatic space models is
that of the heterogeneous regions. Generally, & dtale decreases, the area of
investigation becomes larger and therefore moreerbgéneous. At local scale, the
elaboration of statistically based spatial modalshampered by terrain homogeneity,
besides the sparse station network. At first, therebse of scale is useful for spatialisation
because the terrain begins to reveal more and robrigs characteristics, becoming
therefore able to explain better the spatial distion of climatic parameters. The problems
occur when the decrease of the space scale det=rtia inclusion within the interest area
of a region where the predictor — predictand refeghip changes significantly. For such
heterogeneous regions, one cannot apply a singtession equation to models the climatic
fields. These regions must be first divided intaaller, less heterogeneous, areas, for which
the predictor — predictand relationship remainthatsame parameters.

An example is shown in figure 4 for the relatiomshietween the mean annual
temperature and 3 predictors: altitude, latitudd ongitude. At continental scale, the
territory of Europe is very heterogeneous. We matjca that the altitude — temperature
relationship changes form one region to anothesutth an extent that a single regression
equation for the whole European territory cannotcbastructed. A region like the Alps
displays a very good altitude — temperature caiicela while the temperature variation
within the flat relief of the Russian Plain is #ttally independent of the altitude, as
temperature inversions are frequent. Here, theutiicomes forward to explain a good part
of the temperature spatial distribution.
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Fig. 4. Changes of the relationships between the mean arritemperature and the
altitude, latitude and longitude for different reghs in Europe

If we deal with a heterogeneous region, then we the problem of dividing it
into sub-regions, which must not be too homogend®asiuse then we won'’t the capable
of grasping the real predictor — predictand retatiop. One way to do that is to examine
the change in the regression parameters and fatiesidues as we expand (or contract)
our study region. Then we can establish the limftsur sub-region, which corresponds to
the most stable regression model (maximum coroglatninimum residues). Another way
to deal with heterogeneous regions is to applyessgjon as a local interpolator, but this is
frequently hampered by the scarcity of the stativgtsvork.

3. THE MODELS’ APPLICABILITY AT DIFFERENT SPACE SCA LES

This issue is tightly related to the previous ohke question we ask here is to
what extent a spatial model elaborated for a aedaale is applicable at a different scale.
Figure 5 shows an example along this line, wharean annual stepwise regression model
with altitude and latitude as predictors is appf@da much smaller region, respectively the
Moldavian Plateau from eastern Romania. We mayceothe different temperature
gradients revealed by the two regression equathifisle the vertical gradient values are
very similar, the latitudinal gradients differ cashesrably. But due to the small latitudinal
extent of the Moldavian Plateau (aboU}, 2he errors induced by the different latitudinal
gradients are small. Nevertheless, the Europeanemtmhds to overestimate higher
temperature values, the maximum estimated mearahtemperature being 12@, which
is not found on the Romanian territory. The meaffeceknce between the two spatial
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models is —1.%C, which is significant for this parameter. Consanfly we may draw the
conclusion that, in our example, the continentalestemperature model is not applicable
to the regional scale of the Moldavian Plateau.

Europe: T =40.55 - 0.611LAT -0.0052ALT

estimated

- .ﬂ
bl 1Y

P2

Fy

real
Modavia: T = 28,09 — 0.0055ALT — 0.387LAT

R =0.9285
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-
\
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Fig. 5. The difference between the mean annual temperatspatialisations as functions
of altitude and latitude, using the Moldavian Plade stations and all Europe stations.

As previously stated, the optimum interpolationioegcould be identified by
noticing the changes of the regression parameterseaexpand or contract our region.
Figure 6 shows what happens when we expand owaulaegion into a mountainous area.
The additions to our stations sample of 2 outsidghdr altitude stations changes
significantly the mean annual temperature — aléttegression model. The vertical gradient
drops from 0.57C to 0.47C and the relation seems to improve itself by tigmificant
increase of the explained variance (from 36.5%5%d %). However, the inspection of the
residues for the stations situated within the latarea shows that the temperature values
are better estimated using the lower explanatigeession model derived form the plateau
stations sample only. The apparent improvemerti@fégression by inserting the 2 outside
stations, situated in different climatic conditipmgth much lower temperature values, is
caused by the effect of “attraction” of the regiresdine by these points with very different
values.
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Fig. 6. The difference between the mean annual temperatsipatialisations as functions
of altitude with and without 2 outside higher altitdstations

Therefore we may conclude that the expansion of mateau region into a
mountainous one creates a heterogeneous regiowHimh a single altitude regression
model cannot be applied. If the plateau area isregion of interest, we should confine
ourselves with the lower predictive regression nhdeeived from inside stations only.

1. THE OUTLIERS PROBLEM

The regression models can be negatively influermedhe presence of values
evading the spatial variation rules stated by tloelefs (outliers). An example is shown in
figure 7 for the mean annual temperature — altittetgession from eastern Romania. The
charts display the variation of the correlationféioents as new stations is progressively
included, starting from a sample of 5 stationsatgd within the Moldavian Plain. We may
notice that the inclusion of Cotnari station dese=sasignificantly the correlation, keeping it
at lower levels even after the insertions of sevettser stations. This is due to the fact that
Cotnari station is situated in a féehnization aaed therefore the temperatures are higher
and the precipitations are lower than one wouldeekjor its altitude. If we eliminate this
station the regression models improve significantly
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with Cotnari station without Cotnari station
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Fig. 8. Identification of outliers by comparing the resids derived from the regression
models with and without Cotnari station (cross-valié@t). Example for mean annual
precipitations within maize growing period in Moldan Plateau

But is it correct to eliminate this station? Foe tlegression models, yes, unless we
insert another predictor that would be able to antéor this spatial anomaly. For the final
temperature map, no, because the fdehnizationvewakd not be represented. The solution
may be a residual kriging spatialisation, which stttk regression residues to the spatial
trend. Another approach would be to use the regmesas a local interpolator, as
mentioned before. This, however, would require @sdestations network, which is not the
case for our study region.

How can we identify an outlier? How great shoultesidue value be in order to
regard the corresponding point as an outlier? Aamgte is shown in figure 8 for the same
Cotnari station, but for a different climatic pamrter (mean annual precipitations). First,
we should inspect the magnitude of the residuesorie value goes out the interval limited
by +2.5 RMSE (equivalent in our case with the standard dewviatibthe residues), then it
is possible that this value is an outlier. To elshbthat, one could compare the residues
with those obtained by eliminating the suspect pdicross-validation). If the two
regression models are stable, then the magnitutteeotsidues should be very similar.

! Root Mean Square Error
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In our example, we notice that the difference betwéhe actual (with Cotnari
station) and the recalculated (without Cotnariistgtis the greatest in the case of Cotnari
station, which means that its exclusion from thedlei@hanges significantly the altitude —
precipitation relationship.
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BURNT AREA STATISTICS USING OPEN SOURCE
SOFTWARE — THE KASSANDRA 2006 FIRE CASE STUDY

Anastasia Polychronakt, M. Mateescf

ABSTRACT

High licensing costs of proprietary GIS softward te the development of a free, open-
source package for Burnt Area Statistics (BAS2)yvigling not only reporting but also 3D
rendering. Operation of the BAS2 tool has been a#did by applying the same analysis
using ArcGIS, for the Kassandra (2006) forest fifieding virtually no difference in
computed outputs.
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1. INTRODUCTION

Post-fire assessment is an important issue at Bleditean and European level
(jrc 2008). Existing GIS products can be used fus tpurpose, but the rationale for
developing another GIS tool for Burnt Area Statistipost-fire assessment) comprises
more reasons:

e High costs of proprietary software: one-user lg®rfor an industry-standard
ArcGIS-based solution, aggregating the necessackauees, would cost from 3000
to 5000 USD (esri 2008). Many countries in the Medanean bassin, exposed to
forest fires, are still developing countries. Usk fee software may lead to
significant economies, while the price of propngtaoftware may be prohibitive to
small actors (ex.: educational institutions othbant universities and research
centers, local governmental structures etc.). Bample, an Algerian research
assistant has a monthly salary of approximately 8BD (algerie-dz 2007), an
Egyptian assistant professor would be paied 830 /o®bth on average
(salaryexpert 2008); so averting licensing costslcc@llow an entity to employ a
researcher from 5 to 8 months.

» Features: By design (Dr. I.Gitas) and implementafeng. M.Mateescu) the product
has specific features which are lacking form oswtware (such as ArcGIS): native
3D rendering, 3D surface computing. (llies 2008palses 3D GIS rendering.

« Compactness, accessibility: the BAS2 software dnstanly the relevant functions
for performing the specific post-fire analysis; thecess is wizard-like and very
intuitive, enabling any average user to deal wi{fviateescu 2006).

The BAS2 software being operational and deliverdproduction, it has been
applied to a real-wold case, the forest fire of $éamira which occured in the year 2000.

1 Aristotle University of Thessaloniki — FacultyFadrestry and Natural Environment — Greece
2 Universitatea ,Babes-Bolyai”, Cluj Napoca, Romanidniversite de Nice ,Sophia Antipolis”,
Nice, France



78 Geographia Technica, No. 1, 2007.

2. THE STUDY AREA

The study area is located in North Greece in thehson part of the Kassandra
peninsula and belongs to the prefecture of Chalkighigure 1). The Kassandra peninsula
extends approximately from 25°025’ to 25°035’ E@shgitude) and 39°090’ to 40°010’
North (latitude). The elevation ranges from saeliéo 335 meters and has relatively low
slopes and smooth relief. The main type of foresafed in the Kassandra peninsula is the
pine forest with Pinus halepensis being the dontispacies.

Fig. 1. Localization of the Kassandra peninsula in Greece.

3. EVENT DETAILS

On August 21 2006, a major fire ignited, lastingddys. The fire had such an
intensity and extent that thousand hectares ofta¢iga (Fig. 2a) and residential areas (Fig.
2b) burned, and even casualities occured.

Fig. 2 a) burnt vegetation b) residential areas affected by fire
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4. DATASET

A MODIS/Aqua image (250m spatial resolution) taken28th August 2006 (Fig.3),
three days after the fire, was obtained. Througjmemtation and fuzzy logic classification,
a layer containing the fire perimeter (Fig. 4) wasducted (Polychronaki 2007). In
addition, the DEM (Fig. 5) and the CORINE land co{€ig. 6) digital map of the area
were used.

Fig. 3: MODI S/Aqua surface reflectance daily L2G global 250m SIN grid V004

I Burned Area Mapped by Object-based Image Analysis

Fig.4: Burnt area Mapped by object-based | mage Analysis
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Fig. 5. Elevation map of the Kassandraregion (TIN layer)

Corine2000_kassandra
[ Agricultural areas

[ Artificial surfaces

I Forest and semi natural areas
I Vater bodies

Fig. 6: Land use map of theregion (from the CORINE dataset)

5. GIS ANALYSIS

The post-fire assessment analysis was run usirtgthetBAS2 (Fig. 7) software
and the ArcGIS package.
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Fig. 72 The BAS2 softwaretool interface

Internally the BAS2 uses the General Polygon Clipidurta 2007) algorythm;
the three-ways intersections (2D) of layers tag@sehow longer than in ArcGIS (not
more than 5 minutes however).

The results of the analysis are shown below (Taple

KASSANDRA FIRE/ ARCMAP RESULTS BAS RESULTS
AREA (ha) AREA (ha) AREA3D (ha)
Agricultural areas 3261.251143 3261.251120 3366.014652
Artificial surfaces 14.572597 14.572596 14.625151
Forest and semi natural areas 3697.630452 3697.630442 3862.858175
Water bodies 6.014652 6.014652 6.018127
SUM 6979.468845 6979.468810 7249.516105

Table 1: Kassandra 2007 fireresults

Most of the results are quasiidentical (BAS2 resutime actual 3D butnt area as
well, not only planimetric) , the differences irstéts are of range T0and may be due to
the internal representation of real numbers by iB2flbating point representations
(Goldberg 1991).

Other series of analyses, covering the 2007 Pdlleg® fires, resulted in
quasiidentical results as well (Table 2):

PELOPONNESE FIRES SUMMER

2007 ARCMAP RESULTS BAS RESULTS

AREA (ha) AREA AREA3D
Agricultural areas 77261.553652  77261.531106 78266.356792
Artificial surfaces 1491.924104 1491.923347 1497.420795
Forest and semi natural areas 96745.467884  96745.453631 100420.353991
Water bodies 172.762091 172.761962 173.956022
Wetlands 290.518650 290.518552 291.870869

SUM 175962.226381 175962.188598 180649.958468
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The relative difference in case 1 is 520 and 2.15*10% in the second case,

values so small that can be considered insignifican

6. CONCLUSION

The free BAS2 software tool can be used as annaltiee to expensive,

proprietary software for the purpose of post fissessment. Real-world examples were
comparatively studied (BAS2 vs. ArcGIS), validatinge outputs of BAS2 (minor
differences encountered). Development of BAS2 isrthivacontinuing with reporting
(detailed output) and rendering (3D rendering im@e Earth by KML output).

wn
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DATUM AND PROJECTION PARAMETERSFOR THE
TRANSYLVANIAN SHEETSOF THE 2"° AND 3"° MILITARY
SURVEYS

G.Timar!, G. Molnat, Z. Imec$, C. Riunescd

ABSTRACT

The Second Military Survey of the Habsburg Empimswearried out in Transylvania around 1860-
1872. The survey had no geodetic basis; therefawartaps lacked a projection system. To rectify
them with the current maps can be done only bygusome landmarks. The study presents a method
for rectifying these maps, the precision of thetifieation being enough for GIS and cartographic
purposes thus providing a useful instrument for ¢patial analysis of the natural and anthropic
environment of the 1®century Transylvania.

Keywords: GIS, Datum rectification, Habsburg Empire, Travesilia

1. INTRODUCTION

Prior to WWI, Transylvania was part of the HabsbEmpire, thus the first land
surveys were carried out by the Austrian Militargdgraphy Institute. The First Military
Survey was carried out at the end of the 18th cgntesulting in the production of some
1:28800 plans (Hofstatter, 1989). This survey hadgeodetic basis; therefore the maps
could not be seen as having a projection system.tti® reason, rectify them with the
current maps can be done only by using some laridnfaasily identifiable on both sets of
maps).

The Second Military Survey of the Habsburg Empiraswcarried out in
Transylvania around 1860, lasting until 1872 (JanR601). During this period, the
Transylvanian administration functioned differenttgm that in Hungary. It is maybe for
this reason that a different geodesic fundamenh \aitdifferent origin was applied in
Transylvania than the other parts of the historidahgary. It is also important to state that
the current border between Hungary and Romania doesorrespond to the old one; the
following counties: Maramuge Satu-Mare, Bihor, Arad, Timisi Cara-Severin did not
belong to Transylvania, as they were still congdePartium.

The Third Military Survey was carried out on thesisaof the International
Gradmessungin the 1880s. The coordinate system of these massdifferent from the
other parts of Hungary and also from the older $ybmanian surveys.

2. CARTOGRAPHIC AND GEODETIC BASISOF THE MAPS

The triangulation network of the Second Militaryr@&y was developed on a
hybrid ellipsoid of Zach-Oriani (Bod, 1982). Theigin was set to the observatory that
functioned in that time North-West of Sibiu, on IHif Vizakna (Mugnier, 2000; Varga,
2002; Kovacs and Bartos-Elekes, 2007). The scafleeo$urvey sheets was 1:28800, with a
field extension of 9600 * 6400 Viennese fathoms2(B* 12137 meters). The scale was a
standard for the entire Empire (Jankd, 2001; Tietéal., 2006). The sheets situated west

! ELTE Budapest — Department of Geophysics and Speieaces
2 “Babeg-Bolyai” University Cluj-Napoca, Faculty of Geography
% s.C. Cornel & Cornel Topoexim S.R.L. Bugtire
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from the Sibiu meridian were considered ,westlicheid those situated eastward were
soestliche” ones. The projection system is con®deas the Cassini-Soldner projection
(Snyder, 1987: Varga, 2000), whose origin was $aha observatory described above,
situated in the north-western corner of the plaact®n 19 oestliche Colonne I". There is
no coordinate system marked on the plans; the fprerece is given by the sheet
numbering and the planar extension, and by thangeif the projection origin. In Partium,
both the geodetic base, the projection center badheet numbering was different (Timar
and Molnar, 2003; Timar, 2004; Timar et al., 2004).

Between 1867 and 1918 Transylvania was part of lynand for this interval a
new land survey was carried out starting with 1886nsidering the large extension of
Hungary in that time a special system was usedtlier Transylvania region called
.Marosvasarhely (Targu-Musgg System”. The geodetic origin of the projectionswtae
Kesztejhegy (DI. Cistei) Hill situated 15 km wesbrh Targu-Mure. The Bessel 1841
ellipsoid was selected as reference.

In the Second Military Survey the maps were creatgldout a projection system
which could be compared with the Cassini projectlout was not identical (Varga, 2002).
In case of the Third Survey, this was followed kstereographic system, but only for those
territories part of Northern Transylvania that mgjed to Hungary during the Second
World War. After 1935 the kilometric grid corresgiding to the Targu-Muresystem was
also drawn on the border of the plans which weeaterd without a projection system. The
coordinates of the origin point are 600 000 m af@l 800 m, and the new system has a
north —eastern orientation. The maps were credtadsaale of 1:75 000 and 1:25 000. The
plans for the Partium are created in the Budapesés and they have different parameters
(Timar et al. 2003a).

In order to establish a correlation between po®®BS measurements, the datum
and projection parameters were computed for bostesys. A check was also carried out
on correlating the basic plans of the two land sysv

3. COMPUTATION OF THE GEODETIC DATUM PARAMETERS OF THE
SURVEYS

Once the GPS technology available it is possibldeti@rmine the position of the
points in comparison with the mass center of therE@lontag et al., 1996), (Chirila and
Dumitrascu 2006), thus to define Earth-centereaiggo datums. WGS84Norld Geodetic
System 1984DMA 1986) is such a system. In the GIS practtoe Ibcal ellipsoids (with a
relative position) are defined through their sgagiasition with respect to the WGS84
ellipsoid.

In the case of the study systems the ellipsoid dinates of the geodetic centers
were known both on the named ellipsoids, as wetirathe WGS84 ellipsoid, as they were
determined based on simple indirect calculus. Rar teason, computing the parameters
was done according to the Molodensky-type (3-patarasg transformation method. The
Molodensky transform formulas are (Molodensky et#60; DMA, 1990):

—dXsin®cosA —dYsin®sinA\ +dZcos® + (aldf + f [da)sin2d) )

M sin1"
AN = dXsinA + chos/\ @)
N cos®dsinl'

Ah = dX cos® cosA +dY cosdsinA +dZsin® + (aldf + f [da)sin® ® —da (3)

AD"=
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Q2
where M (®) = a 1-e is the curvature in prime meridian;
(1-e®sin’ (13)3/2
a

N(®P) = is the curvature in prime verticak®” and AA”

V1-€e’sin* @
are the latitude and longitude differences defibpetiveen coordinates on the two datums in
arc secondsah is the difference of the altitudes above the datuanand f are the
semimajor axis and the flattening of the origindibsoid; da anddf are their differences
between the two datums. Unless the heights on Hlisa@d are known, they can be
estimated by using some local or global geoid n®adelformula (3) can be skipped during
the calculation.

The Molodensky-typeX, dY anddZ parameters, expresses in meters describe the
position of the ellipsoid in respect to the cemtethe Earth. For determining them we have
transformed the coordinates of the origin pointréctangular coordinates using the
following formulas:

X = (N +h)cos® cosN 4
Y = (N +h)cos®sinA (5)
Z =[N@-¢°) +h]sin® (6)

First on the original datum and then on the WGS8tumh. After that, we calculate the
differences:

dX = Xiessa = Xiocal @
dY =Yyesa = Yioca (®)
dZ = ZWG$4 - Zlocal (9)

The coordinates of the basepoints on the local ndsitwere given by Varga
(2002). We could use the Gauss-Kruger coordinatetheo basic points of the Pulkovo
datum, of which (with the aid of the parameters lighied by DMA, 1990) we could
determine the WGS84 coordinates. In the case dbtted datum we considered the height
to the ellipsoid equal with the heights to the dedior the WGS84, we increased the
heights above the geoid with the values of thedyaadulation given by the global EGM96
geoid model (NIMA, 1997) for the given points. Titesults are presented in table 1.

Using this method, the small orientation differehetween the local and WGS84
datums is not taken into account. Such simplifaafior a territory of Transylvania results
an error of maximum 25 meters in the case of tlversg and maximum 10 meters in the
case of the third survey.

The computed parameters were tested in practiceonrelated the sheets of the
surveys with the current maps on global basis. ther Vizakna datum we noticed a
constant deviation of 40 m which although it cancberected manually, by assuming an
unsuitable placement of the basic points then amd we could define the parameters
which eliminate the error. (Vizakna corrected Kivacs and Bartos-Elekes, 2007).

Tablel
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Datum Vizakna corrected Vizakna Kesztejhegy Pulkovo 1942 (Romania)
dX (m) 1722 1734 604 27
dy (m) 376 399 -143 -121
dz (m) 595 595 528 -78
ellipsoid Zach-Oriani Zach-Oriani Bessel 1841 Krasovsky 1940
a(m) 6376130 6376130 6377397.155 6378245
b (m) 6355562.258 6355562.258 6356078.963 6356863.019
The Molodensky-type transformation parameters between the old Transylvanian datums and the
WGS 84.

It is worth mentioning that although defined on gane ellipsoids, the translation
parameters for the Kesztejhegy and the Hungaridé®egy (+571 m; -174 m; +572 m;
Timar et al. 2003a) systems are slightly differdiite cause for this value can be the fact
that the triangulation systems used were creatddcampensated on different territories.

4. THE PROJECTION PARAMETERS OF THE MAPS

The Transylvanian plans of the second land survey:

The type of projection: Cassini. This is just amaimative projection, but the
recording error of mostly 10 m is enough in theecasGIS applications.

- Reference ellipsoid: Zach-Oriani
- Point of origin in respect to the surface of refeee (Marek, 1875):

®=45° 50’ 25.13"

A=24° 6’ 46.69"

(The above values in the case of longitude wettllyi give for the meridian of
origin Ferro. The Ferro-Greenwich difference wassidered of 17° 39’ 46.02").

Due to the fact that no coordinates are given emplan, we are free to define the
point of origin. A simple solution would be to caaer it zero. In practice georeferencing
the plans is done in the following stages:

- defining the datum and projection parameterfénGIS software;

- computing the Cassini coordinates for the coroétte studied plan by using its
extension in the field and also its system;

- defining the corners point by point using the retiates calculated in point 2.;

- transforming the first plan in Casini then in ather projection;

- if necessary, for correcting the possible errting, content of the map can be
manually moved without rotation with the aid ofiagée landmark.

The Marosvasarhely (Targu-MuneSystem

The type of projection: stereographic obliqueobfique” or ,extended”
Stereographip
- Reference ellipsoid: Bessel 1841
- Point of origin on the reference ellipsoid (Faagh 1909):

®=46° 33’ 8.85"

A=24° 23’ 34.935"

The translation values of the origin:

False Eastings =False Northing600000 meters

Conversion factor =1.0

In the case of this system for integration in GiStems we skipped the double
projection (projection from the ellipsoid to theosphere then to the plane). The resulted
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error is in the order of centimeters which is ngiglie in comparison with the error of the
datum definition.

5.RESULTS

The result of the georeference of the maps istilitisd in Figure 1. This figure
represents Cluj city in the Second Military Surv@ection 10 westliche Colonne l1ll), a
sheet that was converted to UTM, and a three-dimmrakimage of it was achieved with
the use of SRTM (Timaet al, 2003b) elevation dataset. Another example inquesl on
the color cover: the same territory is presented icorrelated manner — with green the
second survey and in black the third survey. Itlseamoticed on one hand the precision of
the correlation inside the city, on the other httrelchanges in the meanders of Sgrhe
Mic (Kis Szamos) River in the interval of 30 yeldetween the two surveys. The precision
of the rectification is enough for GIS and cartquyia purposes thus providing a useful
instrument for the spatial analysis of the natumadi anthropic environment of the ™9
century Transylvania.
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OPEN GISINTEGRATED TO GOOGLE MAPSUSED IN
DESTINATION MARKETING

Olimpia TUGUIY, M. MATEESCU?

ABSTRACT

The opportunity of creating a web portal for totidsstination marketing in Cluj Napoca is
analyzed, by building an experimental website: :Htiparound-cluj.info Using an
OpenGIS backserver and the Google Maps API welkt-fod for navigation, the website
offers a street map of Cluj Napoca and more thanhi€t@rical features of interest.

Keywords: GIS, Open GIS, Google Maps, Destination Marketivgb GIS

1. INTRODUCTION

The purpose of the work is to analyze the oppotyuand feasibility of creating a
geodatabase accessible through an Internet websitey the latest open source GIS
software. The site (yet in experimental phase) dorromote the city and surroundings of
Cluj-Napoca as a tourist destination. Promotingase through web marketing, based on
data from multiple market studies and statistiecentthe point of view of the hierarchy of
the tourist destinations, Cluj-Napoca is the cemtkfransylvania, being an important
cultural and historical city of Romania and Eastdfmrope. As an universitary,
multicultural and business center with significgdtential for the leisure and medical
tourism, Cluj-Napoca is the obvious preference ofnBylvania's Internet visitors.
Considering the existing offers (information platfes) and the visitors’ profiles, the need
of a web portal with the city map, bus map, touoibjectives and other points of interest
such as bars and restaurants (Cosma 2006), wasfi@knAttempts to create digital, even
3D reality models of tourist destinations (IliesOB) exist but none has reached the actual
stage of being functional and online.

Creation of such a platform requires a GIS servertlze cornerstone of the
informational edifice. The quasi prohibitive licengosts for traditional GIS systems
offering a Web interface (ArcGIS : ArcIMS costs $80per server) (ESRI 2008), even if
there is large experience with these products lp¢Zhvate et al. 2006). The choice falls
on the very efficient OpenGIS alternatives. Consedly, a multilanguage website
(http://around-cluj.infp was developed, built around an interactive maph whigh-
resolution satellite viewQoogle Mapsintegration), containing to date more than 100
(mainly) historical sites. Each objective in thebsite may be accessed by clicking it in the
map or through a hierarchical categorized directdbhe categories and subcategories were
structured according to the city's profile and tdrgjet markets' needs, the main ones being:
Tourist (Hotels, Restaurants, Art, Tourist Objeesiv Tourist Circuits and Routes),

1 U niversitatea de Stiinte Agricole si Medicina &f@&tara, Cluj Napoca, Romania; Universitatea
.Babes-Bolyai”, Cluj Napoca, Romania

2 Universitatea ,Babes-Bolyai”, Cluj Napoca, Romanidniversite de Nice ,Sophia Antipolis”,
Nice, France
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Entertainment (Bar, Cinema, Fun, Museums, Shopp®wprt), Student (Universities,
Education, Libraries, Student Organizational well asTransportation (Bus), Business,
Medical, Nature In view of the increasing competition betweenrigtudestinations, and of
the increasing use of new online promotion techesgthe website promotes the distinctive
features of Cluj-Napoca and its surroundings; dartines the city's image as the historical
and cultural capital of Transylvania, with a pronoed academic character, as well as a
stimulating business environment. Thus, the websippears as an attractive tool
presenting relevant information that should detearome of its online visitors to come in
Cluj-Napoca. Afterall, marketing is one of the thngillars that form a tourist destination
offer (Goodall 1988).

2. THERATIONALE

“A place becomes destinationonly when there exists taurist who sees in that place a
target of his holiday, hence, there existeleamand (Tamma 1995). The city of Cluj
Napoca already is a tourist destination, but itteptial is seriously underevaluated and
poorly used. As a ,melting pot” of students, in&tional businessmen, traffic center, the
potential tourists already aie place just theplaceis not well defined.

A study performed in 2006 by Cosma S. and CorosoM.a smaple of 199
interviewed tourists, aimed at identifying the infation media preferred by tourists in
choosing a destination, generally, and Transylygméaticularly, reveals a 41% preference
for the Internet, as shown in the graph below (E)g.

Media used by tourists in choosing a destination (Transylvania)

Radio |
Newspapers
TV

Other

Prefferred media

Magazines

Internet

0 10 20 30 40 50 60 70 80 920

Nubmer of tourists

Fig. 1. Media prefferred by tourists in choosing Transilismas destination (Data source:
Cosma, 2006)

Nowadays tourist likes tdive the experiences as an actdike the most recent
visions on the evolution of economy and societygsst) (Pine, 2003). This tendency
determines the tourist to get more and more inwblivethe process of finding the right
holiday and even organizing it.

Knowing these, we deduce that providing all (or @tall) the possible pertinent
information to the user (potential tourist) will able him/her to assemble the most
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attractive holiday package even from the ,reseasthfje . In this context, the information
and communication technologies play a crucial ralelecent website being compulsory
nowadays for any decent destination (Martini, 200@preover, the data availability is
nonstop, while the staff in a tourist agency careftgctively know everything about their
entire offer, while through Internet this data dam easily found and accessed (Briggs
2001).

The market (Cosma, 2005) also shows that the neggsiined information about Cluj
as a tourist destination are: “city map, touristaations, bus lines map, cultural objectives,
bars and clubs list”".

Thus, choosing the Internet as the media promdtiegCluj-Napoca destination by
creating a website with search and navigation déipped seems fit.

Developing an integrated product and creating adia of the competence of an entity with
high decision power at city level and this is agderm objective

3. THE OPENGISENGINE

OpenGIS is an open standard developed by the Ommspatial Consortium, an
sinternational industry consortium of 345 companigsvernment agencies and universities
participating in a consensus process to develofighylavailable interface specifications”
(OGC 2008). OpenGIS Specifications support interaliple solutions that "geo-enable" the
Web, wireless and location-based services, andstnaam IT (OGC 2008).

Many products follow the OpenGIS specificationgually, almost every website is
GIS-capable, because the worldwide-spréadSQL database implements the basic GIS
functions and datatypes on the SQL commands |Better and more complex products
such asPostGISor GeoServeexist, the latter was preferred for this purpaseits good
compatibility with the Google Maps API.

GeoServersupports WFS-T and WMS open protocols from the O@Qroduce
JPEG, PNG, SVG, KML/KMZ, GML, PDF, Shapefiles andmn (GEOSERVER 2008).
Adding existing data to a geo-enabled databasevisltas GeoServerhas native ESRI
SHP format support. Most of the data powering tiebsite already existed in legacy SHP
files, thus their direct integration in the geodhatse was a must.

GeoServerwas used to produce the required maps in 256x2%€élspiwide tiles
(transparent PNG images), which compose themséke=a puzzle and are the input of the
Google Maps API interface.

4. THE USER INTERFACE

Even if GeoServelis able to hold geo-enabled data and perform a8/ dperation
with it, its interface is barren and limited to adistrative tasks. The ordinary internet
visitor can not ,experience” the power of GeoSemwihout a proper interface. The most
widespread, rapid and efficient is tB®ogle Maps API.

Google (R) offers the internet-connected world eefrcartographic service: the
Google Mapswvebsite and API. There is little difference inngsia web-based GoogleMap
or a ,traditional” desktop product such as ArcViewthe level of navigating a map (zoom,
drag, drill etc.). Of course, layer overlaying hasbe manually programmed in a Google
Map enabled website; hence Google has providedRtavhich is now at the 2.6 version.
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Because the Google Maps API is a JavaScript basagagm (executed locally in an
interpreted language), the amount of resources (G and RAM) increases
dramatically as the number and complexity of fesduincreases. Considering this, the
objectives and features of interest are generategttly as transparent tile layers by
GeoServer instead of being fetched vectoriallyHe GoogleMaps API running in the
browser.

Google Maps enables thousands of websites nowadhalysalong with the standalone
3D renderer Google Earth, it has developed its ARre and more towards the GIS
universe (layers of points at version 1.0, line2.&t and polygons from version 2.4 on).
GIS-powering the web with Google Maps seems that Bgoice for the future.

5. THE GEOGRAPHIC DATA

The data used is heterogeneous by nature but maglassified in two main
categories:
5.1. Raster satellite imagerfprovided by Google);
5.2. Vector data(used internally, presented as raster tiles).

Some of the vector data of interest is the stresgh nf Cluj-Napoca, which comes from a
geo-rectified existingShapeFile and the location data, which was manually digiiz
directly from the Google satellite imagery, usimgiaternal tool (Fig. 2).

|cinema Republica

Gave Export SHP
Selact by Click in Map

[ et [ 2

Add ][ %=~ unda | obj:
(46.7747851547014, 23.530044379234314] | 16 | | [ show rosds
ing poil H
[ Map [SatellitgHybrid]8

-
e fd

T e

.
[undefined [ % | (Update Bata ) Edit Description

Figure 2. The internal digitization tool used to create mapsourist objectives in Cluj Napoca

A number of 121 historical objectives were digidizand photographed, the data describing an
objective being its location, imagery and textussatiption.

6. THEBIG PICTURE

In order to show the digitized maps (streets an@atives) theGeoServeisystem
accesses the SHP-based geodatabase and gendratesraimber of small tiles for all the
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implemented zoom levels (1 to 16). To ensure thst bser experience, hence a maximal
speed in navigation, those tiles will be cachedP&iG files on the web server, and
regenerated byseoServeronly when a feature changes in the geodatabase.whiée
svstem is schematically presented in Eig :

‘ digitizing
i, — Tilecache
Satellite imagery

correcting > @
AiEElE > GeoServer

Figure 3. The information flow in the system

generation

The information should be reachable on the webgitehree ways: from the map
(operational), from a directory (operational), andrough the search engine (in
development).

7. THEWEBSTE STRUCTURE

The goal being to create a web portal with the maimist attractions from Cluj-
Napoca and it's hereabouts, a proximity-to-cenppraach was taken in data availability.
Information was structured on categories and selgcaiies, mainly in a structure similar to
the well-known files/directory structure of a distirectories being the categories and files
being the webpages. Moreover, in this system, apagb may belong to multiple
categories (such as a file shortcut indfse structureparadigm).

On each page, a map with high-resolution imageBcr{@pixel), focused on the
feature of interest appears, map navigation englthie user to easily identify interesting
objectives in the neighborhood and making the gegaentation far more attractive.

7.1. THE PAGE STRUCTURE

The ,Virtual Cluj” website has a simple and attreet interface (see it at
http://ro.around-cluj.infg.

To detail the basic elements, an explanation ghstdrom the main page (Fig. 4)
follows:

1. The page address (separated): It is formed by a chain of categories and the
name of the feature (if selected), Ex: Cluj > Teori> Accomodation > Hotel
> Hotel ,Continental”. Each separated element lmkato the corresponding

page.
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Search field. It has an internal search engine (in development)
Multilanguage menu. Any page may be seen in one of the languages
implemented (Romanian, English, French, Germalaitta

The directory. The categories belonging to the pagk, for the main page)
are shown in this area and are expanded whereter v&ibility is desired.
This area enables the hierarchical navigation & directory. The main
categories are 'Tourism', 'Entertainment’, 'Studerd ‘Other’, each having its
subcategories.

The content area. For the features of interest, this area contBindL: text
and images about the objective; this area extemdpacifically under the
map, fitting to the entire available space in tage If a category/subcategory
is selected, in this area also appears a list alitthe subcategories and points
of interest subordinated. At a latter date, thesaawill hold the search results.
The navigation cursor. Normally the mouse cursor is a crosshair)(on the
map, but when registered objectives are hoveredpiphs in an interrogation
cursor (? ), moreover labeled with the name of the objectinder the cursor.
The quick info bubble. On clicking an objective in the map, bubble
window opens, containing brief information: titke short description, a link to
the objective. This enables geo-navigation (by jnity) through the website.

) Around-Cluj.Info Cluj-Napoca - Around-Cluj.Info - Mozilla Firefox

File  Edit ‘Wiew Higtory EBookmarks  Tools  Help ad
P = - — =
<@ = & @1 /IJ\_I‘ ||_| hitp:{{ra.around-cluj.infof |‘| P| :-1 |\|
: ET———TT——
&P Yahoo! Mail - ma... | C. cotidianul C. Cotidianul . Cotidianul - Flux i | [ || Around-ClujIn.. J
= u-
ICI"I @ || (@ |[Searcn || uu55F
Turism Divertisment Student Diverse
o Cazare o Bar o Universitati o Afaced =
s Masa = Cinema = Babes-Bolyai s Transport
o Obiective o Distractie » Universitatea Tehnica = futobuze
= Arta =i Cultura = Evenimente = Biblioted = Benzina
o Trasee turistice in afara Clujului o Muzee o Educatie = Cum ajungi
s Trases turistice in Cluj-Mapoca s Shopping o Organizatii studentasti o Administrativ T
e Sport e Casa de Cuftura & Studentilor e Medicale
s Matura

Catedrala SF. Mihail

Se afl3 in centrul orasului, in piata
Libartitii, Este unul din cale mai
frurnoase manurnente gotice ale
Transilvaniei. Construdia sa a durat
i 1350

Turism > Cazare > Hotel
Haotel City Plaza

Hotel Continental

Hotelul U/ BB,

®

Turism > Cazare > Youth Hostel
RETRO ¥outh Hostel

Turism > Masa > Restaurant

Cantina U.T.C. M,

Casa Universitarilar
Restaurant Hanul Cetatii
restaurant Hanul Dacilor
restaurant Hora
restaurant Red House
restaurant Sanghai

Cim.Central-Evreiesc-Sus
Cim.Central-Militar-Eroii Revalutiei
cirnitir Manastur - 2

cimitir Manastur - jos
cimitir Manastur - sus
Cirmnitirul Central

Cimitirul Central (Evreiesc)
Gradina Botanica

kios

Muzeul Zoalagic

padurice

Upload Progress Adblock:

Figure 4. The website’s main page
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8. CONCLUSIONS

We assist at an increasing competition betweenisioutestinations. A tourist
destination represent&f amalgam of products, services, natural and materelements
able to attire a certain number of visitors in aesffic and well defined geographic pldce
(Martini, 2002). This amalgam becomes an unitaryitic product throughthe tourist’s
experience of consuming the produ@fartini, 2002). Thus, the tourist plays an imfzort
role in creating the touristic product, which, finis reason presents a virtual character
(Tamma, 2002).

This virtual characteristic of the touristic produeas made the investment in
searching information about the place where theigbwould spend the holiday become
more and more consistent, and in this context appéa importance of the internet as an
informational and promotional mean for touristiogucts and destinations.

Thus, it results opportune creating a website lfier promotion of the city of Cluj-
Napoca as a tourist destination. By highlighting tibjectives that determine its identity
and notoriety and by integrating maps with navigatnd search options, it seems to be a
useful and necessary tool for all the visitorshaf ¢ity.

Using the most modern available techniques: Godgéps for cartography and
satellite images, multilanguage, hierarchical dec structure, internal search engine,
tourist objectives profile, the portal has the jilniisy of reaching a utility, attractiveness
and ease in use for its potential virtual and holhefeal visitors of the city.
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