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FIELD METHODS

Professor: Dr. Matthew Clark



Course Objectives

 Introduce common field techniques for collecting 

biological and physical data for scientific inquiry 

and analysis.

 Learn how to accurately locate field samples in 

geographic space using field equipment.

 Acquire data in the field and use these data for 

geographic visualization, scientific analysis and 

presentation. 



Books and readings

 Required Text: Elzinga, C.L. et al. 2001. Monitoring 

plant and animal populations. You can order this 

book online at Amazon or elsewhere.  A reserve 

copy of the book is available in the SSU library.

 Online readings and assignments: Additional 

readings and assignments will be posted on the 

course webpage as PDFs



Course webpage

http://www.sonoma.edu/users/c/clamatth/geog315

http://www.sonoma.edu/users/c/clamatth/geog315/










Coordinate systems review



Lecture Overview

 Geographic coordinate system (GCS)

 Ellipsoid and geoid

 Datums

 Universal Transverse Mercator (UTM) 

projection



Geographic Coordinate System (GCS)

 Earth's spherical coordinate system, ranging from 90 

degrees south to 90 degrees north in latitude and 180 

degrees west to 180 degrees east in longitude

 A line with a constant latitude running east to west is 

called a parallel

 A line with constant longitude running from the north pole 

to the south pole is called a meridian

 The zero-longitude meridian is called the prime meridian

and passes through Greenwich, England

 A grid of parallels and meridians shown as lines on a 

map is called a graticule



Spherical coordinate system





Geographic Coordinate System (GCS)
Shown in the Equirectangular or “Unprojected” Projection

Clarke, 2003



Geographic Coordinates in GIS

 Degrees, minutes, seconds (DMS)
 48° 18’ 40.2” W, 99° 57’ 56.9” N

 Decimal degrees: often used in GIS, with significant figures 
for precision
 -48.311167, +99.965806

 Longitude
 0º to 180º W, negative numbers (-)

 0º to 180º E, positive numbers (+)

 Latitude
 0º to 90º S, negative numbers (-)

 0º to 90º N, positive numbers (+)



Earth model: Sphere and Ellipsoid

Sphere Oblate Spheroid
(Ellipsoid)



Ellipsoid

   Semi-major Axis       Semi-minor axis

There are two axes:

• semi-major axis 

(through the equator)

• semi-minor axis 

(through the poles)

 An ellipsoid is an ellipse rotated in three dimensions 
about its shorter axis

 Many ellipsoids have been measured, and maps based on 
each. Examples are Clarke 1886, GRS80 and WGS84

http://en.wikipedia.org/wiki/Image:OblateSpheroid.PNG


Geoidal earth model

 A geoid is a representation of the surface of the 
earth as if it were covered completely by ocean

 Also known as surface of equal gravitational 
attraction (equipotential) that approximates mean 
sea level, for sea and continents

 Excludes effects of tides and waves



EGM96 Geoid

Deviation from 
WGS84 spheroid



Surface, ellipsoidal and geoidal height

Bolstad, 2008

GPS vertical 
height



The Datum (1)

 Provides reference surface for obtaining 
horizontal and vertical position

 Datum includes:

 size and shape of the earth model

 origin and orientation of the coordinate systems 
used to map the earth

 Set of control points and their coordinates

 There are hundreds of different datums, many 
specific to countries or continents



The Datum (2)

 In the last 15 years, satellite measurements 

have helped refine the ellipsoid model of the 

earth, with model center at earth’s center of 

mass

 A geocentric datum has model origin in earth’s 

center of mass

 Most recently developed geocentric datum is 

WGS84 (has own WGS84 ellipsoid)

 Very common datum used with GPS receivers



Datums: Earth-centered vs. Local

Earth-centered:
WGS84

Local Datum
NAD27

Ellipsoid: Clarke 1866
Referenced to point at
Meades Ranch, Kansas

Model center shifted from center 
of earth’s mass

Ellipsoid: WGS84
Model center of earth’s mass 

Earth’s 
surface



Datum effect on spatial location

GPS receivers often don’t tell 
you which version of the datum 
they’re using!



Universal Transverse Mercator (UTM) 

 Has a transverse mercator projection and its own 

coordinate system

 Horizontal positions world-wide by dividing the 

surface of the Earth into 6 degree zones with a 

central meridian in the center of the zone

 Good for large-scale applications (i.e., fine 

detail, precise measurements)

 Commonly used with GPS applications as 

provides units in meters – easier to understand –

yet accurate enough for most applications



Clarke, 2003

Universal
Transverse
Mercator

• Units are meters!

• Conformal, preserves shape



UTM zones in the lower 48



State Plane Coordinate System (SPCS)

California
State Plane
Zones

 Each U.S. state partitioned into zones, 

each with their own projection

 Lambert Conformal Conic projection for 

E-W oriented zones

 Transverse Mercator projection for N-S 

oriented zones

 Distortion less than UTM

 Typically used for detailed surveying 

work -- United States only



State Plane Coordinate System




