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SUMMARY OF DIGITAL DATA SETS

Table 1.1 Water Management Data (SAZP GIS 1)

- elre'a_dy_obteined '

Data set SAZP GIS - Watér Management Dala Status .
Cantact person Mrs. M, Supokovd/ Mi. R. Navratil B "|Source SAZP GIS Lab,
Origin - digitized from water inanagement mapsin 1986 - |Format . |PC Arefinfo coverages
Spatial coverage whole Slovakia Scale 180000
Temporal coverage representative for 1994 . . Pro]eotion . |Slovak CMI (JTSK)
Attributes/ Main items Basins, sub-Basins, smali watersheds
: ' - Water Conservation Areas, .
|- Mineral Watér Protection Areas,
- - ‘Water Basins of Public Watér Supply
'_Table1 2Admrn|stratlve Boundanes of Slovakla (SAZP GIS 2) e AR
Dataset - |SAZP GIS - Administrative Boundarles of Slovakia - Status ' - already oblained
Comacl_pereon Mr. R. Navratil . "|source ' .|SAZPGIS'Lab.
Origin o drgltlzed from paper maps in 1995 : .- cjFormat. PC Arcﬂnfo coverages
Spatal coverage - Hron river basln area, also avmlable for whole Slovakm o |Socale . 1140000 - :
Temporal coverage lfﬂeoeesary,_ then updated (last upqe_!e_jega)__ . Projection . |Slovak Civil (JT SK)
Attributes/ Mainitems |- Land Techrical Unit (Cadaster UTJ). - . T :
g . - Land Administrative Unit (ZUJ)
|- District Boundaries {OKRES} .
: Flegionsoi Slovakia (KHAJ) :
Table1 3 Forest Management Untts (SAZP G[S 3) R e
Data sot "[SAZP GIS ~ Forest ManagementUmts " |status - |already obtained
Contact person Mr. R, Nawatil Source . " |SAZP GISLab,
Origin .~ - digitized from paper maps in 1895 . .|Format _: .|PC:Arc/info coverages
Spatial coverage whole Slovakia Lo Scale 14 25000 .. .. o
Temporal coverage ~ [None - - . e Pro]ectlon,; Slovak Civil: (JTSK)
Attributes/ Main items - Forest Management Regions,
SO |- - Forest Menagement Bistricts - -
Tabie 1.4 Protected Natural Areas of Slovakla (SAZP GIS 4) R T e
Data set, SAZP GIS - Protected Nature Areas of SK o|Status - . - lalready obtained |
Contact person Mrs. Zahradnal M. R, Navratil - “{Source :|sAZP.GIS Lak: .., ;
Origin ) .., {digitized from paper maps : Format - - PCArc,fIntor':overages
Spatial coverage »: . .|Hron river basin area + 60 kin buffer zotre, | Scale - oL 50 000
also available for whole Slovakia .. - e
Temporai coverage annually updated : - Projection Stovak CMl (JT SK)

Atributes/ Main items

0

National Park core zone, _
- National Park buffer zone,

e Landscape Protected Area, -

- National Nature Reserve

|- Nature Reserve, . -

National Najure Monument
Nature_Monument
Protected Site -




Tabie 1.5 Caves of the Republlc of Slovakia (SAZP GIS 5)

already obtained

Data set SAZP GIS - Caves of the Hepubhc of Slovakia Status

Contact person Mr. R Na\'ratll ' . |Sotirce SAZP GIS Lab, -
Crigin S ;. T Format PC Arc/Info coverage
Spatial coverage Hron tiver basin area, also available for whole Slovakia Scale £:50 000

Temporal coverage 1999 ’ Slovak Civil (JTSK)

Prejection

Attributes/ Main items

Table 1.6 Protected Trees of the Republlc of S!ovakla (SAZP GIS 6)

- }D_.code. cadaster, okres information

Data set SAZP GIS — Protected Trees of the Repubilc of Siovakm . |Status already oblained
_ Contact person Mr. R. Navram : : ‘|Source SAZP GIS Lab.

Origin -~ ; digitized fiom paper maps in 1995 S _|Format PC Arcfinfo covarages
Spatial coverage . Hron river basin area, also aval]able for whoie Slovak|a Scale = . {1:10000
Temporal coverage . - 1999 Projection .. jSlovak Civil (JTSK)

* [Attributes/ Main items |- '

~; Table 2.1 Program of Village Renewal in 1998 (SAZP BB 1) o

*[Data set o SAZP BB — Program of vﬂlage renewal in 1998 Status partially obtained

Contact person Mrs. A. Krsakova . . ' |Sourcs SAZP BB CUPER

' Orlgln C

digitized from statistics dala by The Center for Physwa!

‘tPlanning and Enwronmental Heglonahzahon (CUPER}

Format

. lArcinfo coverage

, Spatlal coverage

“[whola Slovakia

Scale -

1:500 000

" |Temporal coverage

None

‘|Projection -

Attributes/ Maln ftems . _"

s Muniapazmes 01‘ SH mlegrated mto program o! vﬂlage renewal in 1998

Slovak Civil (JTSK)

:-"Table 31 Catalogue of Waste’ (SAZP BA 1)

Data set',

v, SAZP BA - Catalogue of Waste

. |Status

' |already obtained

. Contact person

Mr A Janca.nk

- |Source . - -

SAZP BA Center for Waste

_|Management ..

) Orlgin

. digmzmg data from DI'-‘lrlcl En\nronmental Authontles to crea!e

Format

| PC Arcfirfo coverages

) Spatial cdvér_age S

: whola Slovakia

Regional Waste Information System {RWIS)

. Sca_ie- _ aggregated for Cadasterss
. [Temporal coverage - lannual datafrom 1997 . .. “|Projection ' |Slovak Civil {(JTSK)
 [Attributes/ Main items - Type of Waste (Category of Waste) '
K N - Quanlltychaste .
'Table41 CORiNE Land Cover (SAZP HS 1) REE P
“|Data set oLl |SAZR RS - CORINE Land Cover Status already obtained
[Contact person - Ms. N Machkova : Source . [SAZP RS Lab.
Orlgin . - . . S Sate!lltelmagery, Phare CORINE Program L Format PC Arciinfo coverages :
Spatial coverage - “|Hron river basin drea, also avallablé for whole, Slovakla Scale 1:100 000 . :
Temporal coverage representative for 1989-1980 L ‘|Projection  [Gauss-Krueger

Attributes/ Main items

- . Land Cover Categories




Table 4.2 Land Cover Map of the Study Area as of 1998 (SAZP RS 5)

Data set - SAZP RS - Simulation results of the project DANUBE (1997) Status . already obtained - .
Contact person Ms. N. Machkova : Source’ SAZP RS Lab.
Origin Landsat images of 1998 purchased by JICA the lmages Format

processed by SAZP RS Laboratory, land cover ¢classificatlon is

" |done by the Slovak Academy of Smence based on CORINE

" |ArcView shape file

. o methodology T

Spatial coverage Study area - Hron river basin Sc__gl!e S 150 000

Temporal coverage 1989 : oo Projection = jGauss- Krueger

Attributes/ Main items - CORINE land cover categories ’ )

Table 4.3 SOIl Charactenstlcs (SAZP RS 2) S e
 |Data set - - SAZP RS—Soil Characterigtics © [Status . . |rasterformat obtained | -
" |Contact persoh Ms. N. Machkova/-Mr. R. Navratll - |source - ISAZPRS Lab.. -

Crigin - - |VUPOQP-Soil  Fertility . ReSAZPrch - Institute - (HPGL fon'n) For_rr't'at PCArci]nfocoverages o

: - |Liesopraject Zvolen {paper maps digitized by SAZP) : B
Spatial coverage Hron river basin area, ONLY forests and agricultural lqnds - |Scale - 1:5 000 (VUPOP) 1:10 000
) - o B - R {Lesoproject)
Temporal coverage None - Projection . {Gauss-Krueger . -
Attributes/ Main items - parent materials, i i ’ o
: ) - soiltypes,. ... - -
NE soil texture,
I "soil hydraulic properties
width of the main soil honzons,
: depth o!the sol!s L )
- Table 4.4 Hydrology, Met’eo'rdlogy,- Po'llution Sources (SAZPRS3) - 0

Data set . - |SAZP RS — Hydrology. Meteorology, Pollution Sources: Status ~|akready obtained -

Contact person Ms. N, Machkova - “|Sotrce - |SAZP RS Lab.

Orlgln Slovak Hydro-MeteoroIoglcal Instrtuto ) Formal " raster -images, PC Arc/lnfo

- : . . L |eoverages :

Spatial coverage ) Hron river basm area - . R scai'e S oo mx 100° m raster

Temporal coverage data of -1989-1990, + long term monlhly averages from 1930 - {Projection - Gauss- -Krueger -

Attributes/ Main itemns - lemperature S : ‘ R

o . - . precipitation. -
- . monitoring stations
- - water poltution sources
- digital elevation model
~Table 4.5 Simulation results of the project DANUBE (SAZPRS4) - = ' 1

Data set SAZP RS - Simulation resuits of the project DANUBE(1997) Status . - . |already obtained-

Contact person - Ms. N. Machkova, = "|Source | [SAZPRSLab,

Origin . Slovak Hydro- Meleorologlcallnshmte ) . l_-‘o_rtna_l ©L |raster iinages .. )

Spatial coverage Hron river basin area y Seale . [100 mx 100 m raster: -

Temporal coverage eutrophicaticn model simuiations for 1989 1990 P_ro]_eci_ibn - [ Gauss-Krueger '

Attributes/ Main items"

T

mean sumimer phosphorous:lcad in runoff .'
- peak summer phosphorous ioad in runoft -
- mean sumnier in-rivef phosphorous coneentrahon

|- . peak summer in-nverphosphorousconcentrahon o

- Phosphorous concentration in rivers and LANDCOVEH export




Table 5.1 Endangered Landscape Areas (SAZP KE 1)

Data set SAZP KE - Endangered Landscape Areas . . |Status already obtained

Gontact person M. P, Bohus . Source SAZP KOSICE

Orrgln digitized from analysts of monitarlng data by SAZP Center of|Format ArcView shape files
Landscape Revitalization in Endangered Areas KOSICE :

Spatial coverage - |whole Slovakla -~ -~ R - |Scale 1:500 000

Temporal coverage -{None - : ' - . - Projection

Attributes/ Main items

- quality of the enwronment in the Slovak Repubhc
- pollution of underground water-

- carbon dioxide content of the air

- analysls of air pollution indlcator

- plan of water flows pollution

- . contamination of soil -

- selected characteristics of geologrca1 area’

- plan of surface and underground water poliution L )
- climulative characteristics of air pollutioh frorn statlnnary S0Urces

Slovak Civii (JTSK)

"Table 6.1 Geochemlcal Atlas of Slovakra Sous (VUPOP 1)

- plan of air and water pollution

Data set - | VUPOP - Geochemicat Atlas, of Slovakla Solls - . .1 . |Status already obtained
Contact’ pers_on ' Mr. P Sefeik R - . |Source ‘[VUPOP
Origin - o ' 3 ' .- |Format Excel 5.0 or dBASE
Spatial coverage - whole Slovakla o R L o |scale - 11 .000 000, some areas
R : A o - |1:50 000 (e.g. ZV, BB)
. Temporal coverage T reference years1995-1998 : o S Projectlon Slovak Civil (JTSK)
. |Attributes/ Main items - - -total chemical element content of 36 elements fromAandChorizons B
' : : S “-1- - -risk lerments content; 12 chemrcal elements
- so:l texture da!a

. iTabIe 6 2 Smi Types and Pedogeochem:cal Data (VUPOP 2)

alfeady obtained

f"rabie 7 1 Borehole Database (GSSR 1)

|Data.set . - VUPDP soil typeés and pedogeochemrcal data . - - Sta_tus_ _

. Contact person Mr P.Sefclk o . . |Source IVUPOP _
Origin - _ field slirvey by the Soil Ferhlrty ReSAZPrch Instrtule . Format .  [hardcopies, 25% digital ™
Spatial coverage ' - . . [whole Slovakia, but only agncultural and forested areas . . {Scile far.Hron basin.1:50 000
Temporal coverage . jcomplled bétween 1991-1998 . ' . - .. ‘|Projection ' |Slovak Civil (JTSK)
Attributes/ Main items |- - ‘name of soil categories and sub-types uslng natlonal sor[ classification system wrth possrb!e transfer

L T e s .- 10 FAO classification scheme -
Action needed . - " |order should be made when digital data is avarlable |Ref num. [VUFOP 2

GSSR Borehole Database S o Strltus

. [Data set’ } already obtained
_ Contact person -~ |Mr. M. Gedeon - - SR Source GSSR k
|Origin PR archlve of Geotoglcal Survey of Siovak Repub!k: o " [Format MS Access, dBASE
- [Spatial eoverage'. -~ |entire Htan basin, also avallable for whole Stovakia _ |Scale . - [point data
“ ITemporal coverage compiled between 1997-1998 - | - Prajection - |Slovak Civil (JTSK)

Attributes/ Mairi items -

- " name of the borehole, depih, no!oglcal prof“ Ie casmg
- . pumping test infarmation

- estimated and computed hydraulic parameters

- .. _chemical anaiyﬂs :

0-5




.~ Table 7.2 Geoioglcal Units (GSSR 2)

Status

jalready obtaitied

Data set GSSR ~ Geological Units

Contact person Mr. J. Lexa - . S " |Source GSSR

Origin field surveys and publtshed maps of Geologsca] Survey of Format hardcopy maps
: : Slovak Republic . . R

Spatial coverage antire Hron basin, also avaliabfe for whole S]ovak!a : Séale o 1:50 000

Temporal coverage . - . |compiled between 1976-1998 Projection

Attributes/ Main_[_lems

- name of the geological unit; age . -

- GIS layer with the reglons describlng Iltholog_y of the geolog[ca] unlt

Slovak Civil (JTSK) .

:Table 73 Hydrogeology (GSSR 3)

" TStatus

- |aiready obtained

Data set GSSR - Hydrogeology _

Contact person Mr. M. Gedson Source’ - [GSSRA

Origin field surveys and pubhshed maps of Geologlca.l Survey of|[Format - IMapinfo

L . Slovek Republic R

Spatial coverage - {entire Hron basin, also avallable for whole Slovakia . 1Scale ~{1:50 000 . .
Temporal coverage compiled between 1976-1998, Pro]ec'tld:n - |Slovak Civil (JTSK) . . .

Attributes/ Main items

- - name of the geological umt age

C - GES Iayer with the reglons descrlblng Iithology of the geolog|cal umt

_Tab!e 7 4 Tectonlcs (GSSR 4)

-|Status..

already obtained. . ..

Data set +1G8SR— Tectomcs

Contact person. M doLexa 7 # - : ;. |Source. . - [GSSR..

Origin field . survays. and pub]lshed maps of Geolog:cal Survey of Fo'n'na_t : hardcopy maps
. - Slovak Republic . . L L ;

Spatial coverage “jentire Hror basm, also avallable for wh0|e Slovakla Scale S50 OOO_ e

Temporal coverage . complled between 1976-1988 - ’ Projection - |Slovak Civil (JTSK)

. |Attributes/ Main items

. tectonic lines, types . -

Tabie 7 5. Geochemzcal Atlas of Slovakla. :Groundwater (GSSH 5}

Data set | GSSR - Geochemlcal Allas of Slovakia: Groundwa.ter Status _
Contact person T Mr K. Marsma s PR L SQ.Hrq_e: kN e SR
Origin - ~|new fseld surveys by Geologlcai Survey of Slovak Hepubl!c :; Format . - dBASE IV tabls SR

Spatial coverage

entire Hron basin, also avallable for whole Slovakia. 1samp]e Sca!_e R
_{per square kilometer ~ £ R

B 11000000(p0|nts);': '

Temporal coverage - '

P'roiectlon ‘

archive

new field surveys by Geo[ogmal Survey of Slovak Flepubllc and Férijn'qt'

samples were taken between 1991 and 1994 " ISlovak Civil (J_TSK) :
Attributes/ Main items - measurements of pH, conductivity, temperature, efc.. i
. . i - type of well, rock material .
. chemlcal ana!yjms of elemenls a.nd compounds
Table 7 6 Geochem:cal Atlas of Slovak|a Rocks (GSSR 6) o :
Data set . GSSA ~.Geochemical atlas! Rocks : o|Status. a[ready ob%euned
- - |Contact person. - Mr. K. Marsina " 1soufce . |G
Grigin )

Spatial coverage

entire Hron basin, also avallabie for whale Slovakla

“[Seale

1: 1 000 Q00 (pomts)

Temporal coverage

samples were taken between 1991 and 1994

"+ |Projestion

| Slovak Civil (ITSK)

Attributes/ Main items

- chemical analysis of all major and 26 frace elements’ - -




Table 7.7 Stlavnlca Fleglon Rocks River Sediments, Wate-r (GSSR 7)

Data set GSSRA - Stiavnica Region (rocks, river sediments, water) Status already obtained

Contact person : - |Mr. Ko Marsina Source GSSR

Orlgin ‘ - [new field surveys by Geologlcal Survey of Slovak Republic  [Format dBASE IV table

Spatial coverage Stiavnica region Scale 1:1 000 QOO0 (points)
Temporai coverage samples were taken between 1996 and 1997, 3 limes per year |Projection  |local system andfor JTSK .

Attributes/ Main items

- - chemical analysis of rock samples
- - chemical analysis of river sediment samples

- chemical analysis of river water samples

Tabie 7 8 Old Enwronmental Load Database (GSSR 8)

Data set _|GSSR Geoforid - Old enhvironmierital load database Status | aiready obtained
Contact person - [Mr, Caudt s < |Source G85R Geofond
' Origin : caﬁalogue of Geofond Geological Survey of ‘Slovak Repubilq qumal

" |based en data reported from okrés offices on landfill sites

dBASE IV tables

. |origin

| Authotity

Spatial coverage * lentire Hron basin, available for whole Slovakla ‘| Scale 1:50 000 {points)

. Tampora!rbqve'raga‘ _jannually updated - - : Projection - | Slovak Civil (JTSK}

- |Attributes/ Main items - i ‘description of landfill SItes based on the requwed form o ' oo
_Table 7.9 Landfill suitability maps (GSSR9) - o
Data set GSSR Geofond — Landfill su1tab|l|ty maps Status already obtained
Contact person . |Mr. Caudt Ll Source GSSR Geofond -
Origin - U Geofond, Geologlcal Survay ofSIovak Republlc Format, ArcView shape files
Spatial covef_agq.__ w0, [study area, also avaiiable for whole Siovakia - " |Scale . | 150 000
Temporal cave_rage__‘;-q,_'_& ‘E compﬂed in.1982 . Projection  }not known
Attributes/ Main items - - |-~ landfil su:tablhty categorlas : '
_'Table 8 1 Groundwater Quallty Data (SHMU BA 1) _
Data set SHMU BA — Groundwater Qua!uty Data Status a!readyrobtaiaed
Contact persen Mr. R. Chriastel/ Mr, M. Vydareny . .- |Source |SHMUBA

origin - |samipling . by ground water quality momlonng network,|Format INGRES, ' " available as
L i - |laboratory.analysis by prlvate and/or state Iaboratories - S ASCIl text : )
Spatial coverage. . . :|Hron fiver basm S | Seale 1:50 000 {points)
Temporal t;_overaga . compiled, from 1982, samp!es collected 1-4 tlmes per year Projection  |Slovak Civil (JTSK)

* | Attributes/ Main ilgﬁs S location, ID code, name of menitoring stations

R AR PR . results of laboratory analysis
K ‘Table 8 2 Suface Water Quallty Data (SHMU BA 2) : _ _
..~ [Data set ‘|SHMU BA - Surface Water Quality Data Status already obtained
Contact person Mrs. J. Adamkova/ Mr. M. Vydareny. . . :; . |Source . |SHMU BA
sarnplmg and Iabora!ory anaIyS|s by Hrcm Hwer Basm Format MAGIC, avallable as ASCH

texi

o Spatiaj CqVéraQe’

Hron rivér-basin

Scale

1:50 000 {points)

Temporal coverage

compiled from 1967 dlgltal form from 1995, samples collected!Projection

ohee per ‘month

Slovak Civil {JTSK)

Attributes/ Main items -

|- :location, ID code, name of monitoring stations

weather conditions, discharge

- tesults of laboratory analysis




Table 8.3 Wastewater Effluents (SHMU BA 3) -

Status -

alraady obtained

Data set SHMU BA ~ Waste Water Effluents
Contact person Mrs. J. Adamkova/ Mr. M. Vydareny . Source . SHMU BA .
Orlgin collected by Slovak Hydro~Msteomloglcal Ensmute . Format - - [INGRES, available - as
E : ’ ASClltext . :
Spatial coverage Hron river hasin S Scale. ~|1:50 000 {points)
Temporal coverage compiled from 1982, samp[es co!lected |nregularly but once Pro]ectlon' locations are given in river
: _{per five years. -

_|Attributes/ Main items

- location, |D code, name of location’ :
- quantity of waste water discharge to recipient

- [kms frorm the river ouths -

- results of Iaboralory analysis

Table 8.4 Cnucal 1oads ACIdIty and Toxmlty of Graundwaters(SHMU BA 5) Lo

already ebtainecf :

Data set . SHMU BA Critical loads - acidity and toxicity of groundwaters - jStatus
Contact person . [Mr. R, Chriastel . : Source - SHMU BA.
Origin . " |data complled and modeled for groundwalers by Slovak Form‘at

Hydro-Meteorological Institute

o dBASE_.tabI_es_

Spatial cevel_'age e

Scale

Hron tiver basin, available for whole Slovakia :~.|1:50 000 {points} . .-
Temporal coverage calculated for 1995 R P e Pro]ection TITSK
Attributes/ Main items - critical loads, exceedances of cnilcal loads of sc|d|ty, tomcnty
Table 9.1 Alr Po!lutlon Sources (SHMU BA 4) 5
Data set ’ SHMU BA — Air Pollution Sources o Ststus already obtamed
Contact person C|Mrs. K. Magulova v S’bi_;rce_': o |SHMUBA L -
Origin - |reported data by organizaﬁons "|Format. " . lavallable a.sASCII !sxt
Spatial coverage | districts ovetlapping with-Hran river basm Scale. - {1:50 000 {points) "
Temporal coverage ' annual data for 1993-1997. . : Projection. Slovak Civil {JT SK) ‘
Aftributes/ Main items locatian, 1D code, nameofpolluu::n source . o ' AL
C emissions, consumptlon, installed en_ergiou_tgut
Table 10.1 Surface Water Level Data (SHMU BB1) Sl e
Data set . |SHMU BB ~ Surface Water Level Data -; + - e _S(atﬁ's_ e alread§ obtained
Contact person Miss. J. Podo!mska/ Mrs. Veselova - |Soufce - |SHMU BB - :
Orlgin state monitoring network of the Slovak Hydro-MeteoroIoglcsl Fdrmat_ ’ INGRES; a\'aliab[e ‘s's -
- - Institute RN ASCIItext e
Spatial coverage Hron tlver basin “1Scale =i [1:50 000 (pq_mts) :
Temporal coverage from 1988'in digital form, daﬂy data

Projection -

Slovak Civil {(JTSK) -

Attributes/ Main items

- location, ID code, name of momtormg statlons
- - water level in the surface stream

- © water discharge

- 'water temperature (only for selec!ed stations)

: suspended sedlment concentratlon (onlyior selecied slatlons_}




Table 10.2 Groundwater Leve| Data (SHMU BB 2)

Data set SHMU BB - Groundwater Level Data - Status already obtained
Contact person, . |Mrs. Kolacha/ Mrs. Veselové Source SHMU BB _ _
Origin state momtorlng network of Slovak Hydro-Meleorolog:cal Format INGRES, available as
L institute i L ASCH text
Spatial coverage Hron river basin : Scale 1:50 000 (points)
Temporal coverage mainly from 1960 's and 1980'5 weekly or daily data Projection | Slovak Civil (JTSK)
Attributes/ Main items - location, 1D code, name of menitoring stations o
' : : water leve! of groundwater
water temperature {only for selected statrons)
Table 10.3 Yield of S_pr_ings (SHMU BB 3) o R
Data set SHMU BB - Yield of Springs Status already obtained
Contact person Mrs. Kolacna/ Mrs. Veselova . : Source SHMU BB _
Orrgin state momtonng network of S!ovak Hydro Meteorologicad Format INGRES, . available as
institute - : -|ASClltext - :
Spalsal coverage -.|Hren.river basin. - . Scale 1:50 000 (points). - - .
" |Temporal coverage mainly from 1970's, weekly or darly data . . Projection  |Slovak Civil (JTSK) .
Attributes/ Main items < location, D code, name of momtering stations - ' ' '
S - . vield of springs. ’
- 70 water température o
- gode describlng whether the resource is uhhzed or nol
"Table 10.4 Regrster of Wthdrawar of Underground Water (SHMU BB 4) o
Data set . o - | SHMU BB - Register of Withdrawal of Underground Water - Stalus - |already obtained
- |Contact person o {Mrs. Ruzickovd/ Mrs. Veselova _ Seurce - |SHMU BB
Ongrn reported data from organlzatlons R Format |INGRES, ~ available " as
SR . R ASClitext = .~ :
Spatral coverage ' Hron river basrn ] Scale 1:50 000 (points) .
Temporal coverage ~ ~ |1988 hardeopy, from1989 drgrtal _ e : - |Projection - Siovak Civil (Ts8K) -
| Attributes/ Main nems - withdrawal of undergrouhd water Tor publrc dnnkrng water pipelines, mdustry and agriculture
Table 11. 1 Meteorologrcal Data Includsng Ra:n Gauge Data (SHMU BB 5)_ R
Data set . {SHMU BB = Meteorological Data Incliding Ram-Gauge Data -|Status - already obtained
Contact person M. Kamenskyl Mr. Sramo - Source SHMU.BB _
'Ongm “-:|state - monitoring- network of Slovak. Hydro-MeteorologrcaI Format INGRES, available as
_|institute L ¢ o ASCIl fext - : :
Spatlal coverage " | Hron river basin . Scale ~  [1:50 000 (pointsy -
" [Temporai coverage . [monthly 1961- 1997 geogréphic {latftong)

Attributes/ Main items

“ velocity, cloudiness, state of ground

' |Projection
- location, ID code, name of monrtonng Slafions (raln gauges) -
alr temperature, precipiation; air humidity, snow cover, atmeospheric phenomena wrnd direction and

_ Table 11 2 SHMU BB Alr Qualrty Data (SHMU BB 6)

- sunshme duration and scnl lemperature {only in selecled statrons)

e Status

already obtained

Data set ‘ SHMU BB = Air Quality Data

Contact person LM Kuka o . Source SHMU BB _

Origin ~ state monrtorlng network of Slovak Hydro Meteerologfeal Fommat - available as ASCII text
SRR - |institute - R :

S_patia"l coverage = " |Hron river basln . L Scale 1:50 000 (pornts)

Temporal coverage 1daily .- 1993-1 997 .. " Pro]eciron geographic (}atltong)

- |Attributes/ Main items

- Iocation ID code, name or rnonltonng stations (ram-gaugw}

- - goncenirations of 802 NO, NOZ NOx,_OS tofal suspended panicula!e cO, st




Table 12 1 Tree Spec:es Composmon of Slovakia (LVU 1)

Data sel LVU = Tree Species Composliion Map of Slovakia ‘|Status already obtained
Contact person Mr. T. Bucha ’ Solrce Lvu T
Origih - 7 Landsat TM data classified by Forest HeSAZPrch Enslltute Format Arciinfo covérage
Spatial coverage - {whole'Slovakia  |Bedle . . . . |rastei 30m x 30m
Temporal coverage -11990-1993 . . - ) Projection - |Gauss-Kiueger
Attributes/ Main ftems - name of tree species :
Tabie 12.2 Crown Conditlon (LVU 2) e e o e e

" iData set : LV — Crown Condition . |Status. - . lobtained only for 1997 -
Contact person “|Mr. T. Bucha : . s onnciSouree o MU o e
Orlgln - |governmeént “organizations, fieid survey' : by Forést Format - |FOXPRO, ASCIl text: is

S . ' |ReSAZPrch Instituta’ o lavallable - o )
Spatial covérage . - ~ |whole Siovakia, monitoring p|ots by regular 16I<m X 16km gnd Scale - - lapprox. 1:50 000 (poinf)
Temporat coverage annual 1987:1997" i : Projection - |geographic {lat/long)
Attributes/ Matn items - codeufmomtonng plol Lo T
o - number of tree, free species ’ -
defohanon drscoloratlon easﬂy ldentrf:able damage

Table 12 3 Soul Condltlon (LVU 3) . R
Data get . . |LVU — 8¢l Condition s« Status..... " i.|obtalned only for 1993 . -
Contact person Mt P Pavlenda © '_ el Sourge s L R )
Origin° -~ |goverriment organizations, held : s‘un’.’ey*'"- 'by 'For'esl Format . {FOXPRO, "ASCII .text N
: o : - {ReSAZPrch Inskitite - - - tavailable - LT
Spatlal coverage 7 (whole Siovakla monitoring p!ots by regular 16km X 16km gnd Scale T approx. 1! 50 000 (po:nt)
Temporal coverage . =~ - |avery five years, 1988, 1993, 1998 B g‘_ geographic (Ia:t/long)

Attributes/ Main items T . )
o e - - pH(CaCI2),. COx.-Ntotal, Stotal P K, Ca Mg, Humus ECV CaCOS Ai "Fe, Mn 'Zn. Cu Pb' Cd

- . code of monitoring plot .-

Table 12 4 Follar Condmon(LVU 4)

C Exchangeable ac;dlty. base saturatlon exchangeable H, AI Fe Ca, Mg. K Na

Data sef 27s LU — Foliar Condltlon - s Status | obtalnéd pnly'fb'r='1'.9_9'5,'97 il
Contact person . Mrs. B, Mankovska " i y L Source SV s T
Origin ' .. |dovernment - orgamzatlons ﬁeld "survey l_:'y_. ::Forest{Format . ‘|FOXPRO,: ASCIl "text is| -

s : . |ReSAZPrch Institute 0o riavailable s ) B
Spatial coverage -’ " “lwhole Slovakia, ménitoring plots by regular 16km x 16km gnd Scale. . approx. 1:50 000 {point) .
Temporal coverage . every.two years, 1990, 1992, 1993, 1995, 1997 Proiection_.'_ geographic {latlong) ... .
Attributes/ Main items . code of monitoring plot” : : Co L

. . L - N, S PKCa.Mg.Na Zn,Cu Fe,Mn Cd Co Cr PbV)

Table 12.5 Depos&tion (LVU 5) ST ‘ a _
Data set _ LVU ~ Depaosition _ " |Status” - ordered but not received -
Contact person Me.d. Mindas - L T T SourCé" 5 ST
Origin government , organizafions, - field surve\',r - by Forést Format S FOXF’HO ASCII tex!_ is
: ReSAZPrch Institute . : . C RS avaxlab!e gy e
Spatial coverage . 5 intensive monltorlng plots, plot ajea; 0.26 ha | b Scale |- LT
Temporal coverage every two weeks since 1995 : Proiecﬂon"- ; geogrtiphigi (ta‘tﬂqng) 1

Attributes/ Main [tems -

code of monitoring plot

. pH; NH4 304 NO3, Ci Ca, Mg, K, Nu Fe, Mn. Conduchvity




" Table 12.6 Forest Regions (LVU 6)

Status

Data set LVU ~ Forest Reglons already obtained
Gontact person | Mr. J. Viadovic Source Lvu -
Origin LESOPRQJECT {Forest Management Institute Zvolen) Format Arcfinfo  coverage
: C . ) L - ‘ : database dbf, ascii
Spatial coverage wholée Slovakia |Scale . - .
Temporal coverage updated every 10 years Projection . |Siovak Civil (JTSK} .

Attributes/ Main items

total and forest area, forest calegorles tree species composrtlons stand characteristics, volume
- health condltion, ecologlcal orders, forest vegetation zones, geoblocenologlcal 'lets and brlef

) descnpllon of lorest reglons

‘Table 12.7 Calculated Deposmon of Sulfur and Nltrogen (LVU 7)

|pata set LVU -~ . Calculated Deposltlon of Sulfur and Nltrogen Status already obtained
Contac_t persaon o Mr. J. Mindas Source Lvu T
Origin ) » - |ealeulated an mapped by Forest ReSAZPrch Instliute Format Arcfinfo grid + database-
Spatial coverage whole Slovakia, calculated on a network of 250m X 250m cells {Scale approx. 1:100 000 (raster)
" |Temporal caverage 1990-1985 . Projection |Gauss-Krueger.
Attributes/ Main items deposition of sulfur and nitrogen C : -
‘--Table 12 8 Calculated Cntlcal Load of Sulfur and Nltrogen (Lvu 8) . -
Data set R - LU = Calculated Critical Load of Sulfur and Nitrogen Status already obtained
Contact person ) . |Mr.J. Mindas " - <o - |Source LvU e
Ongm ER ' caiculated an mapped by Furest ReSAZPrch !nstrtute ) Format - Arc/info gr_id+‘ ddtabase |
Spatlal eoverage . whole Siovakia, calculated on a network of 250m x 250m cells |Scale - approx, 1:100 000 (raster) -
‘ITemporal coverage -~ "1990-1995 : Projection - Gauss-Krueger T
Atfributes/ Main items .~ |- critical loads. ofsulfurand nltrogen : o :
i'TabIe 12. 9 Forest Management Dlstncts (LVU 9) i R
-Dataset . . LVUY = Forest Management D!strlcis(LHC) ‘iStatus - |already abtained
: COntact person Mr. J. Vladovlc ) o Source . |LVU : .
o Crigin _ LESOPROJECT (Forest Managemenl Insmute Zvolen) ~. |Format - |Arc/info coverage
 ‘[Spatial coverage . |whole Siovakia | |Scale 1:25 000 _
o Temporal coverage . updated every 10 years . Projection | Slovak Civit (JTSK)
Attributes/ Mzin ife_ms . - gode of forest management dlstricts ' o
' Table 12 10 Forast Health Condltlon Map (LVU 10) ,
E Data set” LVU = Forest Health Condition Map |Status already obtained
" IContact person Mr. T. Bucha ° : : - |Source v -
Origin Landsat TM scene of 1990 and Landsat TM lmage of 1998 Format Arciinfo coverage
I " |puirchased by JICA, Image processing is done by SAZP RS|" R
- " |interpfetation _ and’ classmcatlon are carrled oul by Forest
- < -~ |ReSAZPrch Instituts _ : g SR
:|Spatial coverage study aréa —entire Hron basin Scal_e o raster 30m x 30m
: Temporal coverage ' representative for1990 N . {Projection ~ |Gauss-Krueger

. [Attributes/ Main items

|- categories of forest health




Table 13.1 Basic Map of the S!ovak Republlc ZM 200 ( GC 1)

already obtained

Data set 1GC - Basic Map of the Slovak Hepubllc 1:200 Q00 (ZM 200) |Status

Contact person ' IGC Source. IGC _
Origin digi!ized by ihe Institute of Geodesy and_Ca_itography (1GC_) Format AutoCad DXF
Spatlal coverage - Hron basin area, map sheets: as, _36', 87,45, 46 Scale 1:200 000
Temporal coverage - |none Projeetlon Slovak C:w! (JTSK)

Attributes/ Malin items

Table 13.2 Basic Map of the Slovak Republic, ZM 50 (IGC 2)

- roads (cesry) forest (lesy) text (popis}, settlements (stdla} waters (vody)

Data set - - |VGC — Basic Map of the Slovak Republic 1:50 000 (ZM 200) - |Status .alre'ady obtained
Contact person GG e U | Selires IGC ..
Qrigin digitized by the Institute of Gebdesy and Carlography (IGC) - |Format AutoCad DXF ..
Spatial cdﬁerage Hron basin area, map sheets: 35, 36, 37, 45, 46 - - |Scale - 150000 <o
Témpofsl coverage. none Pro]ecuon Slovak: CMI (JTSK)

Attributes/ Mairi items

(dodatok)

- topography (polohopls) water (vocla) taxt (popls). olevatlon contours (viska), additional elevatlon

Tabie 13 3 Map of Admmlstratlve Dwnsmn of SEovak Republic (1GC 3)

Data set - IGC - Map of Administrative DMSIOI‘I of Slovak Repubhc Status .. lalready obtained . . .
Contact person IGC: - . |Source . " iGC R
origin digitized by the Institute of Geodesy and Cartography (IGC) |Fermat . |Arcinfo'coverage
Spatial coverage whole Slovakla . :|Scale . {10000 .
Temporal coverage None Pro]ectlon ) Slovak Civil (JT SK)

Attributes/ Main items

(doda.tok)

e topography (polohopls) water (voda) text (popls) elevatton contours (\nska) addlt:onal elevatlon

| Table 14.1 Evaluatlon of Ecologlcal Capacny of Zlarska Reglon (CU 1)

already ob!alned

Data set CU - Evaluation of ecolog!ca1 capaclty of Zlarska valley reglon Status _

Contact person . ESPRIT Company . ISR ; S_a_urce ., [Comenius Umversny

Origin project carried out by Comemus Umverssty. Facu!ty of Natural Fi:rmat oo ltables: |- ABASE,: _GIS:
I Stlences, Départinent of Ecoriomic.Geology . : .. { ArcView shape flies 5

Spatial coverage Ziarsak Valley Region (around Ziar nad Hronom) - Scala L0000 T

Temporal coverage - - completed in 1998 'IPtopcuon Slovek Civil (JT SK)

Attributes/ Main items

- geoclogical’ mep, geochemical types of rocks sonl assodaﬂons. “soHl pollutlon. : polluhon sources.
*~potential health risk; potential erosion, modeled sunshing exposmori grolind-, suiface water quality -

- microclimate: temperatute inversion, alr cifeudation, suitabiiity. for. industry and waste dlsposal S|tes

suitalility for wiriter recreation, suitability for setfiements and summer récreation: :

- representative animal species, actual vegetation, present landscape structire; interests of Iand use,

Table 15.1 !mmovable Cultural Monuments (SPU 1) -

-~ land use limits, ecological Iandscape ca.pactty. ecological landscape optimization and revitalization’

Status

Data set SPY - Immova.bie Cultural Monuments : .alr‘eac_iy obtained -
Contact person. Mr. Lubostav Skoviera . : Source SPU o S
Origin : Slovak Institute for Monuments (SPU) - - |Format:- . |tables! dBASE files. .~
Spatial coverage . Okreses within the Study Area, natlonal level also avmiable |Scale e Iocatiqns'é_hly S
Temporal coverage ~ |annual updates - Pro]ecﬂon _' none : '

Attributes/ Main items -

- location: nams, cadaster obe::lmesto address. ID-code

- ownership, utilization, constructon-techmcal state, ete,

- description: name of cultural monument, rionument object; domlnant style type categoﬂes




Table 16.1 Hydroecological Plan (HEP 1) | IEUSRU
Data set _ PH — Hydroecological Plan (HEP) . Status . |already obtained

- |Contact person Povodie Hrona .~ Source Povidie Hrona
Origin digitized by Study Tearn {M.Bel Unlversny BB) from hardcopy{Format Intergraph Microstation,
5 L paper maps DXF is alsc available
" [Spalial coverage - Okreses within the Study Area, national level also avaalable Scale 160 000
Temporal coverage _ complated In1983 . Projection  Slovak Civil (JTSK)
Attributes/ Main items - Hydroecologlcal Map A: mmeral geothermal mlning wells! sprlngs categorles by C02, H2s
T . concentrations, protection-zones. -
- Hydroecological Map B: pollution sources (amount treatedl untreated sulfscmntlyl |nsuff|<:|ently
treated}), monitoring locations by type :
- Hydraecological Map C: iandfitls by type (agrlcui!ural oif, agrochemlcal industrial, and solld waste}
) protection zones of water reservesl resources, planned resetvoirs by categones

- Table 17 1 Nitra Kraj Stattstlcal Data (KSSU 1) _ :
Data set . - KSSU Nitra Kraj Statistical Data - L <. |Status already obtained

Contact person Nitra Kraj Statistical Office : : . |[Source . |KSSU Nifra
Origin ..+ . |NitaKraj Statistical Office (KSSU Nita) -~~~ . |Format T602 document file
Spatial coverage old okreses such as Nilra, Levice, Nove Zamky . =~ |Scale . {obec/mesta -

" |Temporal coverage . - [annually updated, last complete year available; 1997 - . Projection  |nane
Attributes/ Main'ltems - |- .. population data, land use data, data on public water supply/ sewerage systems;, elc.

* Table 18. 1 Nltra Kreq Terntorla! Plan {NR TH)

Dataset .- . . {NRTR-NitakKra Termorial Flan . & SRR Status = |elready obtained -
Contact person o |Nitra Kraj Office - AUREX - . P Source . |AUREX S
'Origln o ', .+ - |Map appendices of the Nntra. Terntonal plan prepared by Format ArcView shape files

i . JAUREX : . . L
Spatlal coverage B Nmal'(raj S oo R Scale © | t:50 cO0
Temporal coverage - - - 1998 .. 0 o e il -+ |Projection . |Gauss/Krueger
Attributes/ Main Items - |- -all Iayers of the terrltonal plan ' o :

- Tab!e 18. 2 Banska Bystnca Kraj Terrltonal Plan (NR TR) _ : . il
‘[Data set - ;.. .. |BBTP— Banska Bystrica Kraj Territorial Plan ~ - Status . |already obtamed

' Contact p_erson . Nitra Kra.| Office - AUREX .~ : : Source - |BB Kraj Offica- hardcopy
Qrigin Lo Map appendices of Banska Bystrlca Territorial P!an dlgltlzed Format ArcView shape files
o |by SAZP GIS Laboratory on the request of study team : e
Spatial coverage - cadasters of the study area that are part of Banska Bystrlca Scale 1:50 000
Temporal coverage . . |1988 = . - . . L o .. |Projection |JTSK .

Attributes/ Main items - il layers of the territorial ptan

‘Table 19.1 Tourist Sites in the Study Area (VKU)

Data set e | VKU.- Tourist sites in the Siudy Area I . Status already obia‘lnéd

|contactperson -~ - |Cartographic Institute . ’ 2 . " |Source tourist maps
Origin .. " - ; - Publishedtounst maps digmzed by the sludyteam ) Format - [ArcView shape files
" |Spatal coverage .| : . . idigitiZed for the study area " . - oo {Scale - 11100000
Temppr'al cqv_e__rag_e o j1998 S o S o Projection  |JTSK
Attributes/ Main ftems - Tocation of tourist s'ites R :

description of tourist sites_
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0.2 SPATiAL ANALYSIS OF ENVlRONMENTAL DATABASE COVERING THE-
STUDY AREA '

(1) Inrmduction

The term spatral analys1s cari have very broad and very speerfrc meanmg In erther case it refers B

to data mampulatron techmques that arm at dcrrvmg addltronal 1nformatron (data mdreator
: mdex) on geographreally referenced spaually drstrrbuted phenomenon However 1t 1s never a
| generre problem solvmg tool, it always relies on the expcrt knowledge about the SpeC!fiC freld- '_ '
* concerned i in 'malysrs (e.g. determmmg forest health condrtton map requrres the expert of forest

' eeoiogy, etc,)

. The methodOlOgy Of 'spatiéliarialysis" g’reatly depends 'on-the'prohlem to be sofved. 'Different_' Ve

_ teehmques exrst for spatral data mampulatron, as. it was hrghhghted m the tentatrve plan Some' o

: questron can be answered by employrng various techntques some can be solved by only one - |
' imethod ' S R :

Regar'ding to this issue, the Study' team"was"aske'd"to -“irtcltide all nec'essafy 'irlforrrrrttion AR

".o(algorrthms ﬂow—charts source—code or name of software used,‘ etc) related 10 the spatlal '
.analysrs ancl/or model]mg” into the Progress Report (2) 50 that *the Slovak srde will be able to.

use the methodology” Therefore where approprlale the detatled deserrptrons are grven

REMP mcorporates spatral analysrs as'a tool to asstst in a) descrrbmg the Hron envrronment b) .

rdenttfymg the locatlorrs of “envrronmental 1ssues” and c) assessmg the severrty of theSe rssues R

" Based on these prme1ples evaluatron maps were prepared to study the state of the envlronment' B

~in the Hron basm The Lontents ot the spatral analysrs are grven in the followrng chapters '
@ Forc‘ét.Heauh Cdnditlon |

1he Forost Health Condltron rmp of the river Hron b'rsrn was prepared by the eounterpart

: or;,dnuatron of Forest Researeh Institute w1th the techmedl assrstance of JICA. e ’ -

The [orest classmeatron was earrred out on the base of LANDSAT ’I'M scene of 23“’ July 1990 T

' Satelllte image, as of 0™ May 1998, purehased by JICA, was used to determlne forest. health™ =

training plots. The 1mage was used for the caleulation o’f “Tasseled Cap” transformatlonj_'f. -

coefficients optimized for forest - health condition’ assessrn_ent. Th_e_n the,_—eoeffrerents were: o



applied on the basc scenes 10 classlfy forest health conditions. The map is representative for Iho
ycar of 1990

To descnbe the forest condltion the followmg> catcgorles were assigned to cach cell

'representmg a 30 mx 30 m area forest cover (forest stand):
R Explanation of categories: '

- heaithy forest stands : :
= healhy forest stands with first symploms of chmagc
- slightly damaged forest stands

- . slightly - moderate damaged forest stands

- moderatc - severe damaged_ forest stands

More detalled descrlptlon of the evaluatlon mclhod can be oblamcd from Forest Research

_ Instltutc
@) Air Quality

Air quahty cvaluallon maps Were preparecl by the counterpart orgamzatlon of Slovak Hydro—
'Mcteorologu,al Institute w1th the ass1stance of J ICA . :

:Amblcnt air quallty is assessed takmg 1nto account the followmg po}lutlon sources:

e Iong-ran‘ge alr_ pol!utlon o
-~ natural background air quality, .
- local heating and hot waler productlon
.= road transport
- railway transport - -
- combustlon processes technologles

The u. S EPA ISCST3 model was applled to c1lcul"1tc lhc Loncemr'ulons ot S02, NOx CO and
| dust (T SP) ' ‘ '

Model simulations "WCre carried out for:

R the year of 1990 asa baselme condmon

- - the year of 1998 to’ evalualc prc,sent condmons wnh class;ﬁcatlon of conlrlbut;ons of
- different types of sources ' : : - :

- . 4 future: sccnar[os in Banska Byslrlca to cvaluatc thc 1mpacts of proposcd air quahly
L mlprovement prolccls The scenanos are as, foliows ‘

a) - donothing, _ ' : -

~ b) . construction of a r1ng road (bypass road) 10 reduce tr'tttic vo]umc 1n the centcr
. of BB, : ) : .

: )y reductlon of alr pollutlon from lhc Cement faclory,
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d)  the combination ,b” and “d”.

Air quality cvaluation maps were prepared for the simulation c_ases to present the spatial
'dislribution of air quulily in.the Hron basin. -Tlre eonccnlrations of 802, NOx, .CO and dust
| (TSP) were mapped, as well as, the 120 air polluuon mdex is calcuiated for the basin. These -
resulls are g,wen in "Air Auahly and Po]luuon Sourccs (Ref 8 - 11) " whlch was prepared by the

SHMU dtld the Study Team rn co- operduon

More mformatlon on modellmg and ev*almuon method can be found in lhe above document
and for further detmls SHMU may be consulted. | '
e Groundwziter Quality

. The groundwater qualrty evaluation map was preparcd to assess the status of groundwater'
quahty along the Hron Basm The ﬂowchart of the process of spatral analysrs is grven in Flgure -

_ O 2-1. The detarled steps of analysrs are desorrbed below

_. ArcView. GIS with
Spatial Analysis

GSSR Geoschemical Atlas (1991-1994)
1965 points in the Hron Basin
parameter (As,CdHg )

" The "Hron Basin is

‘divided “by- small
cells.(sell ~ size .-is.

: lha 100m‘100m)

Surface functions
IDW(laverse -
Dlslnnce Weigh!ed)

Evaluation Map each
parameter { exirct the
area exceed (he standard)

Drinking water
Standard

'iDW Thé Inverse Dlslanoe Welghted mterpo]alor

‘assumés that eachi input point has‘a local‘influence that
diminishes with distance. [t weights the points ¢loser to
* the processing cell greater. than those farther away A
épecified number “of poiitts, “or all paints ‘within '@
. specified radius, can be {ised to detérmine the, dut put
" " value for each location: Use of Iiis method assitnes ihat
' the variable being mapped decreases in mfluence with
distance From its sampled tomtron . :

First degree 0
Second degree 1
Third degree” 2-3
Fourth degree 4-5
Fifth degree  6-7

Integrated Evaluation
Map for GW

Frgure 0.21 Groundwater Qm!rly Evaluatron Mdp Spatral Anaiysrs

We used Ceochemu,al Atlas of GSSR comprled from 1991 to 1994 as the data related to
g,roundwater pollutlon The number of the samplmg pomts in the Hron basm is 1965 points . -
and the stausucal sampllng densrty was 1 sample ‘per about 3 km 2 “The parameter of

groundwater qualrty eonsrsts of 32 items such as As, Cd, Hg and S0 on

We grasped the distribution of_ groun_dwaler pollution_'in t_he Hron basirr_‘.rb.y the following
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teehnique. At first we div‘tde the Hron basin into small ce_lls, the arca of a cell is 1 ha, 100 m
*100 m. When there is a sampling point for groundwater quality in a cell, the analysed value
~of the sample becomes the data of the cell. When there is not a sampling point in the cell, we

estimate the qu'al'ity from the valucs of neighbouring sampling points as shown below:

C

7

d_l_’ Xk/.'
' 9

1 mrn

A*dl? +B* @7 +C* a3

di?+ d22+ d32 '
Where,
© X: the value 6f groundwater pOlIution-We warit 10 know
_ A B, C: the value of actual samplmg pomts around X :

_ (we selected 12 pornts in thls spocral analyms)
- d1 d2 d3: the d:stance from the cell (X) to each samplmg pomts (A,B C)

The mterpolatton mentroned above was done by usmg “Spaual Analyms” whreh is an extenc;lon

of “AreVrew” GIS software The 1nterp01auon was enforced for only paramelers that have an

o 'envtronmental standard of the dnnkmg_, water among parametcrs of Geochenncal Atlas.

'IDW:_' The Inverse Distance Weighted' interpolator assornes_ that each input point has a local
inﬂuenee that ‘diminishes -with distance. It weighte the po‘ints closer to the proeessing cell
greater than those further away. A specrfled number of pomts or all pomts within a spemfxed
v radlus can be used to deterrmne the output value for each location. Use of this method assumes

that the varrable bemg mapped decreases in 1nﬂuence wrth drstance from its sampled location.

' Each parameter in evaluanon maps has two kmds of area, one is the area where the parameter

value rs less than the envtronmental standard other is the area exceedmg the env1ronmental

017"



stand'rrd The area that exeeeds the envrronmental standard is dlfferent among the parameters
. bceause lhe poliution sources are not same among the parameters But in a specrfted area,
several parameters exceed an environmental standard, Tha! means these areas are the miost

poliuted areas.

_After makmg each evaluatron map, we made an 1ntegrated groundwater pol[utron map
according to the fotlowmg classrfrcatron as an index by the number of parameter that exceeded

an env1ronmenta1 standard here

Frrst degree (hlgh Ievel of envtronment) o

| - The number of the parameter exceed the standard 80

o Second degree (suitable level of envrronment) _

| The number of the parameter exceed the standard is 1

Thtrd degree (slrghtly affected envrronment)
_ The number of the parameter exceed the standard i8 2
Fourth degree (affected environment) | ' _
The number of the parameter exceed the standard is 3—4'-._ -

Flfth degree (heavily affected envrronment)

The number of the parameter exceed the standard is 5-7'

-The rntegrated evaluatron rnap is . shown in the Marn Report and Map Volume as a

“Groundwater Pollutton Evaluatton Map “
(5 - Soil Contamination

Sod contammatton evaluatron map was prepared by the Same teehnrque of spattal anaIysts as

that in the prevrous sectron ~ groundwa!er pollutron 'I‘he IDW mterpolatxon method was

' apphed in the srmrhr way



The unique characteristics of the analysis are summarized follows:

- Numhcr of eamphng pomts 1416 points in the Hron basin
- Parameters: : As, Cd, Cr, Cu, Hg, Ni, Ph, Se, Zn
- Classification system: - First degree (high Icvel of environment)
' - No parameter exccedmg the standard.

Second degrce (surtable level of erwrronment)
_ ' One parameter exceeding the standard.
._Thrrd degree (sllghtly affected cnvrronmcnt)
S 2-3 pdrameters exceeding the st'mdfrrd
) Fourth degrce (affected envrronment)
4 - 5 parameters exceedrng the standard
- Fifth degree_(heavlly af_f__ect_ed envrronmcnt)

6-7 parameters exceeding the standard.

The mtegrated evaluatron map is shown in the the Mam Report and Map Volume as a . “Soil

'Contamtnatron Evaluatton Map
(6) Land‘Co'ver' / Land Use Changea and Territorial Developrnerit
'The land cover map of the study area was prepared by the counterpart organrzatton ot‘ Slovak '
.' Env1ronmental Agency wrth the asmstanco of JICA In 1998 JICA. purchased cloud free

o LANDSAT TM satellrtr., rmagcs for the summer pertod with mtenstve vcgetatton occurrence

i Image proceesmg (atmosphertc correctron geographtc correctlon ctc) as well as, the pre-

processing works 1or land cover rnterpretatton were carrted out by the Remote Sensrng (RS)

' Department of SEA. SEA managed the {inal steps of visual mterpretatron to 1nvolve the same

. 'personnel who worked on the classrtrc’ttton of CORINE land cover map of 1990.

: The apphcatlon ol‘ the CORINE methodolog,y was selccted to obtarn comparable rr,sults for land -

cover change ana}ysra c
The land cover map was frnally prepared in the begrnnmg of July

- The terrttorral plan’ of Nrtra KraJ was avarlable in drgtt’t] form Howcver the territorial plan of

Banska Bystrrca Kra] was prepared only on paper maps.

The drgrtal versron of the Banska Bystt 1ca tcrrltorral plan (only those arcas that are part of the
qtudy area) was created by the counterpart orgamfatton of Slovak Envrronmental Agency wilh
‘the assrstance of JICA ‘The dlgrtalrzatton (scmnrng, geo referencmg and vectorrzatron) of the

B paper maps was fmrshed in mtd—July



_ Smce the Eand cover map of 1998 and the territorial plan of Banska Bystnca Kra] was oblajned
by the end of the workmg, pcuod in SiOdehl spaua! 'malys1s of land cover cinng,c and

terrllornal developmenl wﬂ} be done i in the next slage of study

n DRASTIC Aﬁaljvsis -Mc_thod for.Gi_'ou_ndwatcr'thincrability o

- We evaluated the vulnerabﬂity of gfoondwater’to pollution asing the GIS digital.dam contained
in Annes 0.1 Groundwater Vulncrabllity Map mdlcates the areas where the Tisk of
groundwater pollutlon is h:gh accordmg o ‘such’ condmons as topography, _meleoroiogy and
geologlcal features, but hlgh vulnerablhty dosc not mean that. the groundwater lS pn,scnl]y

- .pollut_ed
_Used digital data sets coosisted o_f: s’ev’en attributes s'hox'a;n' in F'igurc 02- 2_.

Dala values for each atmbutc are d1v1ded mto ten classm and each class has a welght accordmg

1o the degree of the lmportance '

Depth {0 the water, table . Co?‘dHCti"itY of Aquifer

(GL~m) (m /sec)
Recharge ' DRAST C le— R 'I”. BERER T
(mm/year) _ I _ . -| 1mpact of Vadose Zone
e m'e', B , TFopography ..

(degree)

Soil media

' ~ Figure 0.2-2  Seven digital data which were used for g'roah_dwa_ter vulnerability .
A procedu're of analysis is as follows:

' First we converted all dlgltal data 1nto raster data (1 ()0 m *100 m) because polygon data, pomt
_ data 'md raster data are coexnshng m the data we use. ThlS conversxon was done by usmg
Spattal Analysis of ArcView. '



Secondly, we used ovérlay method by using mnp' operation of Spatial Analysis of ArcView
~identically and calculated synthesis point of vuinerability. Highest score will be 70 points

because we have ten points for each of seven atiributes.

Through the analysis, vulnerability scores ranged from 26 points to 65 points and these were

classified into five categories as follows:

_ First degfée i very low vukner.a'bility
N Sécoijd degree : - low vulnerability |
Third degree : medium vul_hcrabil_ity
Forth dégreé . high vulnerability
Fifth d_egree : very high vulnerability
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