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site Fingerprinting utilizing gis/gPs technology

1.1 What is Site Fingerprinting?

Site	fingerprinting	is	a	planning	tool	used	to	design	communities	where	protection	

of	natural	resources	is	the	primary	focus.		This	process	enables	the	user	to	view,	identify,	

and	analyze	the	natural,	built,	economic,	and	social	aspects	of	a	prospective	site.			

Site	fingerprinting	has	five	key	objectives:

u	 Identify	general	site	features,	

u	Determine	and	locate	primary	and	secondary	conservation	areas,	

u	Consider	the	impact	of	other	important	factors	such	as	adjacent	land	uses,	

accessibility,	transportation	and	infrastructure	availability,

u	Use	collected	information	to	derive	the	actual	buildable	area,	and

u	Synthesize	this	information	to	create	various	development	scenarios	which	

incorporate	the	natural	features	of	the	site.

Land	planners,	community	officials,	environmental	scientists,	engineers,	and	

developers	can	protect	natural	resources	using	this	ecology-based	planning	approach.				

Built	on	traditional	principles,	site	fingerprinting	uses	technology	Geographic	

Information	Systems	(“GIS”)	and	Global	Positioning	Systems	(“GPS)”]	to	avoid	and	

minimize	environmental	impacts	as	well	as	facilitate	integration	of	the	natural	features	

and	existing	environmental	conditions	of	the	site	into	the	development	concept.		

1.2 Site Fingerprinting using GIS and GPS

Site	fingerprinting	is	made	dramatically	more	efficient	and	accurate	through	use	

of	GIS	and	GPS.		These	remarkably	versatile	mapping	tools	have	great	utility	in	land	

planning	and	development.	GIS	is	used	to	query,	analyze,	and	clearly	display	information	

in	the	form	of	generated	maps	and	accompanying	reports.		GPS	is	used	to	locate	new	

features	or	to	verify,	validate,	and	update	existing	information	with	accurate	survey	data	

collected	from	the	site.	



The	results	of	site	fingerprinting	using	GIS	and	GPS	can	be	communicated	with	

maps,	reports,	or	both.	A	map	may	display	geographic	relationships	best,	while	a	report	

may	be	most	appropriate	for	summarizing	tabular	data	or	documenting	calculated	values.	

The	virtual	desktop	application	of	GIS	and	real-time	application	of	GPS	make	

site	fingerprinting	faster,	cost-effective	and	more	efficient,	especially	when	considering	

the	time	saved	in	the	field	identifying	and	marking	natural	features	already	noted	through	

GIS	and	GPS.	While	not	a	replacement	for	conventional	methods,	GIS	and	GPS	improve	

the	conventional	process	with	precision	and	efficiency	previously	unattainable.		Older	

methods	compile	this	information	by	hand	using	expensive	photographic	enlargements	

to	create	a	series	of	overlays	by	which	the	site	can	be	read.		These	time-consuming	

site	reconnaissance	and	analytical	tasks	can	be	performed	rapidly	using	GIS	and	GPS.		

(Figure	1.2.a)

Figure 1.2a Traditional Planners Sketch of Site Inventory Image

Image Courtesy of: Pierce County WA and AHBL, Inc.
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1.2.1 What is GIS?

GIS	is	a	digital,	visual	library	of	information.		In	this	library, layers	are	the	

books.		By	simply	adding	the	desired	layers	of	information	such	as	parcels,	streets,	

utilities,	floodplain,	soils,	and	streams,	

a	single	digital	map	is	produced	that	

simultaneously	displays	a	wealth	of	

information.		What	previously	took	weeks	

to	research	now	takes	a	matter	of	hours	or	

even	minutes	to	complete.		

For	example,	soil	surveys	were	

previously	available	only	in	books	of	fold	

out	maps.		Organized	by	an	index	within	

the	county,	dated	roads	as	well	as	other	

landmarks	were	the	only	way	to	narrow	

the	search	for	a	particular	site.		With	GIS,	

this	information	is	set	to	coordinates,	

digitized,	and	seamed	together	to	form	

county	soil	layers.		The	soil	

layer	can	be	rapidly	overlain	

on	the	selected	property	for	

analysis.		This	map	depicts	

which	soils,	delineated	

by	series,	are	located	on	

the	project	site.		These	

boundaries	are	then	used	

to	locate	potential	building	

lots,	roads,	stormwater,	

and	septic	systems.		The	

same	information	conveyed	

before	in	books	can	now	be	

conveniently	accessed	and	

efficiently	manipulated	from	

the	desktop.		(Figures	1.2.1.a	

and	1.2.1.b)		

Figure 1.2.1a Conventional Soil Map from NRCS

Image Created by: Patrice Cook

Figure 1.2.1b Soils Layer  
Using GIS

Image Created by: Patrice Cook
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GIS,	with	its	unique	capabilities	of	mapping	and	modeling,	can	produce	

invaluable	information	for	use	in:

u	Site	Selection	Studies,

u	Site	Analysis	and	Development	Suitability,	

u	Demographic/Market	Research,	

u	Land	Use	Studies,	

u	Analysis	of	Development	Plans,	and	

u	Restoration	Studies.

(Figures	1.2.1.c	and	1.2.1.d)

Figure 1.2.1c Desktop Site Selec-
tion Using GIS

Image Created by: Patrice Cook

Figure 1.2.1d Alternative 
Analysis of Proposed Waterline 

Using GIS

Image Created by:  
Patrice Cook
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1.2.2 What is GPS?

GPS	is	often	used	in	combination	with	GIS	to	field	verify	existing	site	conditions	

and	locate	physical	features	not	yet	mapped.		GPS	is	a	universal	utility	comprised	of	

a	radio-navigation	system	formed	from	a	constellation	of	satellites	and	their	ground	

stations.		This	technology	uses	these	“man-made	stars”	as	reference	points	to	calculate	

one’s	relative	position	on	the	ground,	often	to	a	level	of	sub-meter	accuracy.		Using	hand-

held	and	backpack	GPS	units,	real-time	coordinates	of	certain	physical	features	of	a	site	

can	be	recorded	and	then	imported	into	GIS	to	form	new	layers	of	information	from	

which	maps	and	models	can	be	produced.		

For	example,	an	environmental	scientist	can	use	GIS/GPS	technology	to	perform	

a	wetland	survey	faster	and	more	efficiently.		In	the	past,	scientists	would	de-archive	

paper	maps	of	the	subject	site	before	performing	the	wetland	delineation.		Since	wetlands	

are	based	on	three	criteria	(soils,	vegetation,	and	hydrology),	three	separate	maps	with	

three	different	scales	would	have	to	be	de-archived	and	photocopied	for	field	use.		Then,	

once	the	wetland	delineation	was	complete,	a	survey	team	would	locate	the	flagged	

wetland	boundary	using	conventional	survey	equipment.		Conventional	surveying	uses	

a	control	monument	or	benchmark	to	assign	coordinates	to	the	flagged	boundary.		This	

entails	clearing	trees	and	vegetation	in	the	“line	of	site”	between	the	monument	and	the	

flagged	point,	which	is	often	time-consuming	and	expensive.		(Figure	1.2.2.a)

Preliminary	site	reconnaissance	can	now	

be	done	from	the	desktop	using	a	GIS	database.		

GIS	can	generate	one	scaled	map	that	shows	the	

general	location	of	soils,	wetlands,	streams,	and	

vegetation	types	on	the	subject	tract.		The	scientist	

can	then	take	this	map	to	the	site	to	verify	actual	

field	conditions.		Having	one	scaled	map	is	much	

easier	to	use	in	the	field	compared	to	three	maps	

of	different	scales.		In	addition,	GIS	maps	can	now	

be	uploaded	into	the	GPS	hand-held	unit	itself,	

and	viewed	on	the	unit’s	screen	during	fieldwork	

eliminating	the	need	for	a	paper	map	altogether.	

This	way,	the	scientist	knows	their	position	on	the	

ground	relative	to	the	parcel,	soils,	wetlands,	and	

vegetation	boundaries	supplied	by	GIS.		Once	the	

Figure 1.2.2a Trimble GPS Pack 
in Use

Image Courtesy of: Tara Merrill
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scientist	conducts	the	necessary	field	work	(i.e.	soil	borings,	vegetation	classification,	and	

local	hydrology	studies),	a	wetland	boundary	can	be	marked	(usually	by	flagging	trees)	

and	located	using	GPS.		Each	flag	on	the	wetland	boundary	can	be	collected	and	assigned	

a	relative	position	(coordinate)	using	the	hand-held	GPS.		

The	GPS	communicates	with	satellites	that	give	the	coordinate	assignment,	

alleviating	the	need	to	clear	a	“line	of	site”	as	with	conventional	surveys.		Then,	these	

points	can	be	downloaded	from	the	GPS	and	migrated	into	the	GIS	to	create	a	new	layer	

of	information	on	the	original	map.		This	new	line	represents	the	actual	wetland	boundary	

within	the	subject	property	boundary,	as	flagged	in	the	field	by	the	wetland	delineator.	

(Figure	1.2.2.b)	The	compatibility	and	versatility	of	GIS	and	GPS	enables	the	user	to	

perform	pre-planning	and	field	tasks	more	efficiently,	and	in	some	cases,	at	a	lower	cost	

compared	to	conventional	methods.	

		

The	value	of	using	GIS	and	GPS	as	a	planning	tool	is	significant.	However,	

regulatory	agencies	may	need	to	approve	the	use	of	GPS	to	formally	delineate	wetland	

boundaries.

1.3 Synthesize Site Context
	

	 Once	a	thorough	analysis	of	existing	conditions	and	surrounding	features	is	

performed	using	GIS	and	GPS,	the	site’s	physical	opportunities	and	constraints	become	

apparent.	(See	Exhibits	1-11)	These	individual	geographic,	built,	economical,	and	

environmental	attributes	are	then	overlaid	to	form	a	composite	map,	which	is	used	to	

Figure 1.2.2b Wetland Line Surveyed with GPS 
and Imported to GIS

Image Created by: Patrice Cook
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synthesize	the	overall	context	of	the	site.		This	map	shows	all	primary	and	secondary	

conservation	areas	combined,	essentially	defining	the	actual	buildable	area	on	the	site.	

(Figure	1.3.a)	

The	overall	composite	becomes	the	base	map	that	is	used	by	the	site	designer	to	

create	a	sketch	level	plan	of	the	proposed	development.		The	process	of	refining	the	land	

plan	has	historically	been	done	using	traditional	survey	methods.		Today,	we	can	refine	

the	land	plan	using	GIS	and	GPS	technology.		Instead	of	developing	the	land	plan	to	a	

detailed	level	before	site	stakeout,	a	sketch	plan	can	be	taken	into	the	field	for	adjustment	

(located	by	GPS),	compared	to	the	actual	conditions	on	the	site	(mapped	by	GIS),	and	

adjusted	to	avoid	impacts	before	significant	resources	are	dedicated	to	detailed	planning,	

surveying,	and	engineering	services.		This	process	repeats	until	a	concept	plan	that	fits	the	

actual	character	of	the	site	is	produced.			

1.4 Tupelo Tract, A Model Site in Coastal Georgia

In	the	same	way	a	developer	might	seek	to	find	a	parcel	or	tract	of	land	for	

acquisition	and	development,	GIS	data	was	utilized	to	identify	several	prospective	

development	sites	within	coastal	Georgia.		The	Tupelo	Tract	was	chosen	by	the	authors	

from	several	existing	land	tracts	to	serve	as	the	example	site.	The	actual	name	and	

names	of	features	of	the	site	and	the	immediate	area	were	changed,	as	the	exact	location	

of	the	tract,	outside	its	existence	in	coastal	Georgia,	is	not	relevant	to	the	purposes	

of	this	manual,	which	is	to	demonstrate	how	one	can	plan	and	design	low	impact	

residential	developments.	In	addition,	the	GIS	data	layers	were	manipulated	to	introduce	

Figure 1.3a Geographic Informa-
tion Systems Site Inventory Map 

Image Created by: Patrice Cook
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environmental	issues	typical	of	this	region,	particularly	wetlands,	streams,	buffers,	and	

the	species	that	depend	on	these	areas	for	their	existence.				

The	Tupelo	Tract	is	characteristic	of	many	coastal	sites	in	Georgia	with	its	

relatively	flat	terrain,	thick	native	vegetation,	and	proximity	to	freshwater	and	tidal	

wetlands	rich	with	a	diverse	population	of	plant	and	animal	species	that	inhabit	these	

areas.		This	site,	like	many	tracts	in	coastal	Georgia,	is	located	along	a	main	thoroughfare	

that	provides	quick	and	easy	access	to	these	natural	resources.		For	these	reasons,	the	

Tupelo	Tract	is	a	candidate	site	for	a	low	impact	residential	neighborhood	where	effective	

land	planning	and	innovative	design	is	critical	to	preserving	the	natural	character	and	

beauty	of	the	land	beyond	development.			

Exhibits	1-11	demonstrate	the	use	of	GIS	mapping	to	identify	and	analyze	certain	

notable	features	and	characteristics	of	the	Tupelo	Tract.		The	following	key	features	were	

mapped	using	GIS	and	considered	during	the	site	fingerprinting	process:

u	Natural	topography	and	hydrology.
u	Available	infrastructure	including	roads,	rails,	and	utilities.
u	Land	use	patterns	and	current	zoning	designations.
u	Significant	landmarks	and	nearby	sites	of	interest.
u	Location	of	wetlands,	streams,	and	groundwater	recharge	areas.
u	100-year	floodplain,	major	drainage	ways,	and	contour	elevations.
u	Type	and	extent	of	tree	cover.
u	Soil	series	and	approximate	boundaries.	
u	Wildlife	habitat	and	species	of	concern.
u	Historic	and	archeological	resources.
u	Areas	of	special	concern	with	protective	setbacks	and	buffers.	
u	Downstream	coastal	resources	bordering	essential	fish	habitat	and	shellfish	harvest	

areas	including	tidal	marshlands,	creeks,	estuaries,	beaches,	and	hammocks.	
u	Composite	overlay	of	primary/secondary	conservation	areas	and	actual	buildable	

area.

1.5  GIS Data Sources

Site	data	can	either	be	gathered	by	conventional	or	GPS	survey	methods	or	can	

be	accessed	by	on-line	databases	and	clearinghouses.		There	are	many	digital	data	sets	

available	from	national,	regional,	state,	and	local	sources	that	can	be	purchased	and	

downloaded	or	obtained	on	CD-ROM.		A	list	of	commonly	used	date	libraries	is	provided	

in	Appendix	B.	
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