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AbSTRACT. Given the wide scope of possibilities that GNSS may provide in 
terms of environmental protection, the authors point elaborate in particular 
the land use land cover (LULC) aspect in monitoring the state of the 
environment and for drawing up future physical plans that would safeguard 
the quality of living and that of the environment. Various stakeholders in the 
communities in vulnerable coastal karst regions or the mountains should be 
provided easy and non-costly access to detailed LULC data which could be 
processed and converted to quantifiable indicators of the degree of human 
intervention in the environment and its possible degradation. The availability 
of understandable indicators would ensure sound public participation and 
consultation in deciding on land use. 
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1 SCOPE

Climate	change,	prognoses	of	sea-level	rise	and	pollution	present	immeasurable	
threat	to	the	planet,	humanity,	and	all	living	communities.	Authors	contemplate	
the	 possibilities	 that	GNSS	may	provide	 in	 terms	of	 environmental	 protection	
through	 rendering	possible	 the	monitoring	of	 state	and	changes	of	 state	of	 the	
environment	,	principally	with	regard	to	impervious	surfaces	and	deforestation,	
through	 providing	 easy	 and	 non-costly	 public	 access	 to	 detailed	 land-use	 and	
land-cover	(LULC)	data	which	could	be	processed	and	converted	to	quantifiable	
indicators	 of	 the	 degree	 of	 human	 intervention	 in	 the	 environment	 and	 its	
possible	degradation,	and	through	observing	vulnerable	karst	ecosystems,	with	
the	scope	of	drawing	up	physical	plans	that	would	safeguard	the	quality	of	living	
and	of	the	environment.

2 INTEGRATED COASTAL zONE MANAGEMENT

Coastal	zone	means	the	geomorphologic	area	either	side	of	the	seashore	in	which	
the	interaction	between	the	marine	and	land	parts	occurs	in	the	form	of	complex	
ecological	 and	 resource	 systems	 made	 up	 of	 biotic	 and	 abiotic	 components	
coexisting	and	interacting	with	human	communities	and	relevant	socioeconomic	
activities.	 Integrated	 coastal	 zone	 management	 (ICZM)	 means	 a	 dynamic	
process	 for	 the	 sustainable	management	 and	 use	 of	 coastal	 zones,	 taking	 into	
account	at	the	same	time	the	fragility	of	coastal	ecosystems	and	landscapes,	the	
diversity	 of	 activities	 and	 uses,	 their	 interactions,	 the	maritime	 orientation	 of	
certain	 activities	 and	uses	 and	 their	 impact	 on	both	 the	marine	 and	 land	parts	
(Protocol	on	ICZM,	2009).
Coastal	areas	have	been	traditionally	the	source	of	wealth	for	many	municipali-
ties	 that	were	mainly	dedicated	 to	 the	 fishing	 industry.	At	 the	end	of	 the	19th	
century,	tourism	in	Europe	sprung	forth,	the	beach	acquiring	great	relevance	as	
place	for	rest	and	leisure,	and	the	coast	being	subjected	to	an	intense	exploitation	
aimed	at	offering	progressively	more	demanding	tourist	services.	It	is	however	
often	forgotten	that	the	coast	is	a	very	vulnerable	environment,	with	the	highest	
biological	and	geological	values,	that	needs	strong	protective	measures	in	order	
to	be	preserved.	In	this	scenario,	the	diversity	of	uses	and	activities	developed	in	
the	littoral	area	makes	it	necessary	to	seek	the	most	suitable	way	to	attain	com-
patibility	among	them	and,	at	the	same	time,	preserve	the	environment.	On	the	
other	hand,	the	threat	of	climatic	change,	and	the	prognoses	of	a	sea-level	rise	
that	would	flood	coastal	land,	makes	it	necessary	to	elaborate	coastal	develop-
ment	scenarios	that	take	into	account	all	elements	(Rodríguez	et	al.,	2009).
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Therefore	 the	 role	 of	Global	Navigation	Satellite	System	 (GNSS)	 in	 fulfilling	
two	of	main	six	principles	of	ICZM	(EC,	2001):	(1)	that	decisions	are	based	on	
good	data	and	 information,	which	 implies	observation	and	processing,	and	 (2)	
that	all	stakeholders	and	all	relevant	parts	of	the	administration	are	involved,	that	
entailing	accessibility	to	the	data.

3 LAND USE

Land	use	decisions	are	generally	made	at	an	individual	landowner	or	local	scale	
level;	however,	the	impacts	are	often	manifested	cumulatively	as	change	in	spa-
tial	pattern	on	the	landscape	(O’Neill	et	al.,	1988).	As	cities	expand,	bare	ground,	
scrub	and	forest	cover	within	and	around	urban	areas	are	transformed	to	imper-
vious	surfaces	like	roads,	driveways,	parking	lots,	roof	tops,	sidewalks	and	other	
impermeable	 surfaces	 (Weng	 and	Wilson,	 2010).	 The	 increase	 in	 impervious	
cover	 lead	 to	 the	 increase	 in	 volume,	 duration	 and	 intensity	 of	 urban	 runoff	
(Weng,	2001),	and	additional	avenue	 for	 the	 transportation	of	nonpoint	 source	
pollutants	with	consequences	for	water	quality	(Weng	and	Wilson,	2010),	ripari-
an,	and	marine	habitats.	Impervious	surface	has	emerged	not	only	as	an	indicator	
of	the	degree	of	urbanization,	but	also	a	major	indicator	of	environmental	quality	
(Arnold	and	Gibbons,	1996).	It	is	a	unifying	theme	for	all	participants	at	all	wa-
tershed	scales,	including	planners,	engineers,	landscape	architects,	scientists,	so-
cial	scientists,	local	officers,	and	others.	Watersheds	with	large	amounts	of	im-
pervious	cover	may	experience	an	overall	decrease	of	groundwater	recharge	and	
baseflow	and	an	 increase	of	 stormwater	 flow	and	 flood	 frequency,	while	high	
areal	extent	and	spatial	occurrence	of	impervious	surfaces	may	significantly	in-
fluence	urban	climate	(Weng,	2012).
The	 conversion	 of	 forest	 and	 agricultural	 land	 into	 urban	 built-up	 land	 thus	
contributes	 to	 increased	 land	 surface	 temperature.	 New	 developments	 of	
industrial	zones	in	the	outskirts	of	the	cities	are	frequently	located	in	high-quality	
agricultural	 land	 or	 forestland.	 In	 the	 past,	 agricultural	 or	 forest	 areas	 could	
provide	a	buffer	zone	between	 the	urban	and	rural	areas	 to	absorb	excess	heat	
generated	 by	 automobiles	 and	 factories.	 Their	 conversion	 into	 urban	 built-up	
uses	 terminated	 this	 functionality,	 thus	 widening	 the	 temperature	 difference	
between	the	urban	and	the	surrounding	areas	(Xiao	and	Weng,	2007).	
The	effects	of	deforestation	itself	are	reduced	biodiversity,	release	of	greenhouse	
gas	 emissions,	 disrupted	 water	 cycles,	 increased	 soil	 erosion,	 and	 disrupted	
livelihoods	 (WWF,	 2013).	 Deforestation	 is	 also	 a	 loss	 of	 green	 infrastructure	
which	 is	 defined	 as	 an	 interconnected	 network	 of	 green	 space	 that	 conserves	
natural	 ecosystem	 values	 and	 functions	 and	 provides	 associated	 benefits	 to	
human	populations	(Benedict	and	McMahon,	2001).
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LULC	change	is	therefore	one	of	the	most	visible	results	of	human	modification	
of	the	terrestrial	ecosystem.	Changes	in	LULC	can	be	largely	attributed	to	popu-
lation	pressure	on	 the	 land,	 rapidly	growing	economy,	poor	 land	use	planning	
and	the	inconsistency	in	the	governmental	policies	(Xiao	and	Weng,	2007).	
Evaluating	 spatial	 scales	 is	 much	 easier	 in	 comparison	 with	 temporal	 ones	
because	 we	 can	 directly	 observe	 the	 present;	 however,	 evaluating	 changes	
through	 time	 is	 fundamental	 to	predicting	potential	 future	 conditions	 (Kepner,	
2000).	 The	 European	 Environment	 Agency	 developed	 the	 method	 on	 land	
accounting,	which	analyses	the	stocks	and	flows	(land	cover	changes)	between	
two	 dates	 (Kleeschulte	 and	 Büttner,	 2006).	 Satellite	 images	 have	 been	 used	
extensively	to	study	temporal	changes	in	LULC,	but	there	have	been	few	studies	
of	LULC	changes	 in	karst	 areas,	 let	 alone	 the	 impact	of	 these	changes	on	 the	
local	environment	(Xiao	and	Weng,	2007).

4 FRAGILITy AND COMPLExITy OF KARST

Karst	 terrain	accounts	for	about	15%	of	 the	world’s	 land	area	and	is	home	for	
about	1	billion	people	(17%	of	the	world’s	population).	One	quarter	of	world’s	
population	 is	 supplied	 largely	 or	 entirely	 by	 karst	 waters,	 including	 deep	
carbonate	aquifers.	Not	only	are	studies	of	environmental	change	in	karst	areas	
important	because	of	the	large	area	and	large	population	involved,	they	are	also	
important	 because	 karst	 environments	 are	 extremely	 fragile,	 comparable	 with	
desert	margins.	Once	damaged,	their	recovery	can	be	slow	and	difficult.	It	takes	
30-35	years	for	a	karst	environment	to	recover	after	deforestation,	and	recovery	
is	 longer	 than	 non-karst	 areas,	 and	 even	 impossible	 if	 the	 land	 is	 too	 badly	
damaged.	It	takes	2000-8000	years	for	weathering	of	carbonate	rock	to	produce	
a	1	cm	of	soil	in	some	karst	areas,	because	very	little	insoluble	material	is	left	
after	dissolution	(Xiao	and	Weng,	2007).
Karst	areas	are	dynamic	and	environmentally	sensitive.	Potential	adverse	impacts	
on	karst	terranes	greatly	affect	the	man	and	of	substantial	interest	financially	(sink-
holes,	disruption	of	water	 flows).	The	geologic	 structure,	 solubility	of	 the	 rocks	
involved,	and	the	climatic	conditions	determine	to	a	great	degree	how	rapid	these	
changes	 can	 take	 place.	Rapid	 dynamic	 change	 can	 impact	 the	 hydrogeological	
history	of	an	area,	and	brings	about	major	environmental	problems.	Some	of	the	
examples	are	loss	of	civilization	in	Yucatan,	major	climatological	impact	in	Guilin,	
China,	impact	on	water	supplies,	transportation,	energy	pipelines,	mining,	commu-
nication,	health,	and	loss	of	life	in	Shelby	County,	Alabama	and	also	in	South	Af-
rica,	 with	 condemnation	 of	 large	 areas	 of	 urban-agricultural	 land	 (LaMoreaux,	
1991).	There	are	methods	available	of	remote	sensing	and	GIS	analysis	 to	map,	
predict	and	explain	the	occurrence	of	caves	in	karst	regions	(Hung	at	al.,	2002).
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Karst	is	one	of	the	most	complex	ecosystems.	Basic	characteristic	of	the	karst	
are	rocks	prone	to	relatively	quick	dissolution.	Karst	landscape	is	a	very	active	
laboratory	of	quite	simple	but	endless	chemical	processes.	Dinaric	karst	itself	
is	one	of	the	two	most	precious	karst	phenomena	in	global	terms.	It	is	a	home	
of	at	 least	 twice	 the	global	average	number	of	underground	species.	At	 least	
1240	 different	 species	 live	 in	 eternal	 darkness	 of	 its	 underground	 cavities.	
Dinaric	 karst	 is	 the	 greatest	 continuous	 karst	 area	 in	 Europe,	 encompassing	
north	and	eastern	parts	of	 the	Adriatic	from	Udine	in	Italy	to	Skadar	Lake	at	
the	 border	 between	Montenegro	 and	Albania,	 and	 half	 of	Adriatic	 Sea	 bed.	
Karst	generally	occupies	much	wider	space	than	bare	rocks	which	distinguish	
the	 landscape.	 It	 may	 be	 covered	 by	 pastures	 or	 forests,	 although	 porous	
character	of	its	carbonate	rocks	is	easily	distinguishable	by	caves,	funnel-like	
dolines	 or	meagre	 fluvial	 network.	The	 first	 recorded	use	 of	 the	world	 karst	
dates	back	to	one	tablet	on	the	island	of	Krk	of	30	December	1230	written	in	
Glagolitic	script	(Lučić,	2012).
Presently	karst	does	not	fare	well	under	the	pressures	of	construction	of	mega-
infrastructure,	 storage	 reservoirs,	 apartment	 building	mania	 along	 the	 coast,	
etc.	The	majority	of	karst-related	problems	result	from	the	perception	in	which	
nature	 is	 being	 reduced	 to	 its	 commercial	 functions.	 Karst	 underground	 is	
holding	 90	 pct.	 of	 Croatian	 water	 resources,	 of	 which	 99	 pct.	 are	 in	 tiny	
underground	 cracks.	 For	 instance,	 the	 aquifers	 like	 Ombla	 discharge	 water	
from	cave	passages	in	few	days,	but	water	from	cracks	is	discharged	for	further	
15	 months.	 The	 variations	 between	 bottom	 and	 top	 levels	 of	 underground	
waters	 called	 ecotone	 in	 Dinaric	 karst	 may	 fluctuate	 up	 to	 300	 metres	 and	
constitute	the	most	valuable	feature	of	underground	habitats	and	the	generators	
of	species	(Lučić,	2012).	Karst	as	specific	form	of	relief	occupies	about	54%	
of	 territory.	 Karst	 phenomena	 and	 forms	 are	 particularly	 developed	 in	
limestones	of	highland	and	coastal	Croatia	and,	as	an	isolated	phenomenon,	in	
the	Sava-	Drava	River	basin	(EEA,	2013).	Due	to	the	uniqueness	of	the	karst	
landscape,	 see	 figures	 1,	 2,	 and	3,	 especially	 the	 high	 fragmentation	of	 land	
ownership,	 complex	 cultivation	 patterns,	 variable	 soil	 conditions	 and	 rapid	
overgrowing,	 it	 is	 difficult	 to	 distinguish	 some	 of	 the	 classes	 and	 more	
advanced	 methods	 need	 to	 be	 applied,	 e.g.	 post-classification.	 Land	 cover	
classification	 should	 be	 performed	 for	 smaller	 landscape	 units.	 The	 karst	
region	 demands	 a	 detailed	 research	 and	 accurate	 observation	 enabling	
historical	comparisons	(Kokalj	and	Oštir,	2007).
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Figure 1	Aerial	view	of	the	area	of	the	City	of	Krk,	Island	of	Krk,	Croatia	
Source:	Google	Earth,	2013

Figure 2 Aerial	view	of	Vrbnik	area,	Island	of	Krk,	Croatia	
Source: Google	Earth,	2013
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Figure 3 Aerial	view	of	Baška	area,	Island	of	Krk,	Croatia	
Source: Google	Earth,	2013

5 THE CASE OF CROATIA

In	the	period	1990-2000,	a	total	of	4,738	ha	of	agricultural	and	forest	land	had	its	
use	 permanently	 changed,	 and	 in	 the	 2000-2006	 period	 8,050	 ha.	 The	 main	
drivers	of	land	take	in	both	periods	were	building	of	settlements	and	roads	and	
the	 expansion	 of	 industrial	 and	 commercial	 zones,	 and	 related	 setting	 up	 of	
construction	sites	and	pits	(EEA,	2013).
Corine1	Land	Cover	(CLC)	is	a	map	of	the	European	environmental	landscape	
based	 on	 interpretation	 of	 satellite	 images	 which	 provides	 comparable	 digital	
maps	of	land	cover	available	for	most	areas	of	Europe.	CLC	map	for	Croatia	is	
shown	 in	 figure	4.	The	 authors	 however	hold	 that	 country	CLC	data	used	 for	
national	 statistics	 purposes	 (AZO,	 2010)	 does	 not	 necessary	 reveal	 local	
problems	or	may	even	fail	to	show	the	trends,	which	could	all	be	misleading	for	
local	vulnerability	analysis	at	the	level	of	the	municipality,	the	city,	the	county,	
watershed,	forests,	wetlands,	or	other	ecosystems.	

1	 Coordination	of	information	on	the	environment
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Figure 4	CLC	map	for	Croatia	(EEA,	2013)

For	 instance,	 CLC	 report	 for	 the	 Littoral-Mountain	 County	 (OIKON,	 2011)	
states	 that	 “changes	 on	 the	 territory	 of	 the	 County	 are	 substantially	 less	
pronounced	than	on	the	territory	of	the	Republic	of	Croatia…..	changes	which	
took	 place	 in	 county	mainland,	 particularly	 in	 the	 corridor	 of	main	 roads	 are	
much	more	pronounced	than	those	in	coastal	part	and	on	the	islands”.
The	statement	 is	simply	 too	generalized,	 levelled	out	 to	average,	and	does	not	
account	 for	 the	 fact	 that	 the	 county	 has	 exceptionally	 vulnerable	 ecosystems	
where	minor	land	cover	changes	are	significant.	
Therefore,	 the	 spontaneous	 question	 arises	 as	 to	 whether	 the	 classification	
presented	in	table	1	is	sufficient	at	all.	Namely,	the	nomenclature	which	Croatia	
must	comply	with	does	not	identify	karst,	meaning	that	it	considers	the	use	and	
cover	regardless	of	this	unique	soil	type.	Karstic	areas	are	accounted	for	in	CLC	
headings	321	Natural	grassland	and	333	Sparsely	vegetated	areas	(EEA,	2000),	
grouped	with	numerous	reliefs	that	are	quite	different	and	characteristic	of	some	
other	distant	sites	elsewhere.	Limitations	of	the	classification	systems	were	also	
elaborated	by	(Villa	et	al.,	2008),	and	also	various	other	authors	maintained	that	
identification/description/quantification,	 rather	 than	 classification,	 should	 be	
applied	 in	 order	 to	 provide	 better	 understanding	 of	 the	 compositions	 and	
processes	of	heterogeneous	landscapes	such	as	urban	areas,	see	(Melesse,	2007).
Therefore,	 remote	 sensing	 that	 would	 provide	 data	 of	 sufficient	 quality	 for	
adequate	LULC	monitoring	requires	more	specific	requirements	on	data	providers.	
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On	the	other	hand,	as	long	as	quality	and	detailed	raw	data	are	only	available	to	
companies	 and	 institutions	 holding	 monopoly	 on	 the	 use	 of	 satellite	 data,	 the	
quality	of	monitoring,	measuring	are	interpretation	of	data	might	not	be	sufficient.

Table 1 CORINE	land	cover	nomenclature	(EEA,	1995)
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6 ACTING IN PUbLIC INTEREST AND DISSEMINATING THE 
INFORMATION

The	 European	 Union	 established	 the	 European	 Earth	 Monitoring	 Programme	
(GMES)	 and	 issued	 Regulation	 (EU)	 No	 911/2010	 relating	 to	 its	 initial	
operations.	The	GMES	programme	comprises	 the	 service	component	 ensuring	
access	 to	 information	 in	 the	 area	 of	 land	 monitoring	 (besides	 atmosphere	
monitoring,	 climate	 change	 monitoring,	 emergency	 management,	 marine	
environment	monitoring	and	security),	the	space	component	ensuring	spaceborne	
observations,	and	the	in	situ	component	ensuring	observations	through	airborne,	
seaborne	 and	 ground-based	 installations.	 The	 Commission	 shall	 manage	 the	
funds	 allocated	 to	 the	 activities	 under	 the	 Regulation.	 It	 shall	 ensure	 the	
complementarity	and	consistency	of	the	GMES	programme	with	other	relevant	
Union	policies,	instruments	and	actions,	relating	in	particular	to	competitiveness	
and	 innovation,	 cohesion,	 research,	 the	 European	 Global	 Navigation	 Satellite	
Systems	 (GNESS)	 programmes,	 data	 protection,	 the	 Shared	 Environmental	
Information	 System	 (SEIS),	 etc.	 The	 Commission	 shall	 ensure	 that	 service	
specifications	match	user	needs	(EU,	2011).
Many	 types	of	 satellite	 imagery	are	 readily	available	–	 low	resolution	 for	 free	
online	 (Landsat,	 MODIS)	 and	 high	 resolution	 for	 purchase	 (World	 View,	
Quickbird)	(UNEP,	2013).
In	this	private	industry	era	for	remote	sensing	which	began	at	the	end	of	the	last	
millennium	and	beginning	of	this	millennium	and	which	consists	of	a	number	of	
innovations	 (Melesse,	2007),	 the	power	and	reach	of	satellite	 technology	have	
now	been	discovered	by	many	non-profit	groups,	NGO’s,	government	agencies,	
scientists,	concerned	citizens	and	indigenous	peoples	who	are	engaged	in	efforts	
to	 raise	 awareness	 and	 inspire	 action	 on	 a	 range	 of	 issues:	 environmental,	
humanitarian,	 cultural,	 educational	 and	 disaster	 relief/response,	 among	 others	
(Imaging	Notes,	2007).	Working	with	USGS,	NASA,	and	TIME,	Google	reused	
a	 time	 series	of	 images	of	Earth	 complied	 into	 an	 interactive	 time-lapse	 since	
1970s	using	Google	Earth	Engine	technology	(Google,	2013).	Authors	are	of	the	
opinion	 that	 the	 concept	 should	 be	 further	 elaborated	 in	 two	 directions:	 1)	
making	the	data	more	detailed	and	2)	making	such	detailed	data	available	to	the	
public.	That	would	be	a	good	starting	point	for	developing	realistic	environmental	
indicators.	Furthermore,	it	is	necessary	for	educational	institutes	and	universities	
to	offer	short-term	and	long-term	programmes	in	remote	sensing	(UN,	2008).	
On	the	other	hand,	there	are	many	cases	of	government-financed	technology	that	
were	commercialized	and	redounded	to	the	benefit	of	the	society.	New	technolo-
gies	are	invented	by	individual	or	corporate	entrepreneurs,	but	it	is	government	



7th GNSS Vulnerabilities and Solutions Conference 

L.	Runko	Luttenberger,	L.	Luttenberger,	THE	USE	OF	GNSS	DATA...		 143

7th GNSS Vulnerabilities and Solutions Conference 

action	or	support	 that	 transformed	them	into	commercially	viable	 technologies	
(Oreskes	and	Conway,	2010).	
In	 fact,	assets	 financed	by	public	 resources	should	be	considered	public	assets	
and	used	for	protecting	nature.	Just	as	one’s	use	of	a	weather	forecast	does	not	
subtract	from	the	availability	of	that	forecast	to	others,	or	one’s	consumption	of	
public	 security	 does	 not	 reduce	 the	 general	 level	 of	 security	 available	 in	 a	
community	(Ostrom,	1990),	so	is	the	case	with	remote	sensing	of	the	land	cover.	
Furthermore,	 people’s	 science	 enables	 citizens	 to	 develop	 their	 own	 valid	
knowledge	with	their	own	resources.	Local	community	in	the	form	of	citizen’s	
groups	provides	 the	civic	will	and	 intelligence	 that	animates	scientific	 inquiry.	
Democratic	science	should	therefore	be	fostered	where	scientific	knowledge	of	
experts	is	subordinated	to	a	larger	civic	intelligence	of	the	polity	(Brown,	1998).

7 CONCLUSION

Apart	 from	 using	 GNSS	 for	 commercial	 purposes	 (mineral	 resources,	
agriculture),	it	should	be	put	to	use	of	preserving	the	nature	locally.	It	could	as	
well	be	complemented	by	remote	sensing	underground	techniques,	again	not	for	
the	 purpose	 of	 exploitation,	 but	 preservation,	 especially	 for	 monitoring	 the	
changes	on	karst	landscape	which	represents	the	heritage	of	immeasurable	value.	
Processing	the	GNSS	LULC	data	at	national	level	for	national	statistics	purposes	
does	 not	 necessary	 reveal	 local	 problems	 or	may	 even	 fail	 to	 show	 the	 trends,	
which	could	all	be	misleading	for	 local	vulnerability	analysis	at	 the	 level	of	 the	
municipality,	the	city,	the	county,	watershed,	forests,	wetlands,	or	other	ecosystems.	
The	 availability	 of	 data	 and	 comprehensible	 indicators	 would	 ensure	 sound	
public	participation	and	consultation	in	deciding	on	land	use,	thus	preventing	the	
monopoly	 on	 information	 by	 limited	 groups	 who	 then	 stake	 in	 the	 area.	 The	
authors	 point	 out	 that	 particular	 emphasis	 should	 be	 placed	 on	 GNSS	 use	 in	
monitoring	 the	 variations	 in	 size	 of	 impervious	 surfaces,	 compact	 and	 low-
density	greenfield	developments,	 infill	 and	 redevelopment,	 the	area	of	 forests,	
shrubs	and	herbaceous	vegetation,	 roads	with	or	without	walkways,	 the	use	of	
shorelines,	 intensity	 of	 road,	 rail,	 maritime	 and	 air	 transport	 and	 sources	 of	
pollution	 of	 the	 air,	 fresh	 water	 and	 the	 sea	 and	 soil.	 Such	 data	 should	 be	
sufficiently	detailed,	easily	accessible,	and	ready	for	quantification,	evaluation,	
and	use	as	an	input	for	models	calculating	the	environmental	threat.
Serving	many	users	 (local	communities,	schools,	environmental	NGOs)	for	an	
acceptable	 fee	 could	 ensure	 better	 care	 for	 environment.	 The	 investment	 in	
GNSS	 and	 coordination	 between	 various	 existing	 systems	 for	 obtaining	 an	
integrated	picture	are	a	matter	of	ultimate	public	interest.
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