Map Projections
In IDL

David Fanning



Favorite book for understanding datums
and map projections by lliffe and Lott.
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Figure 2.12 Latitude related to different coordinate reference systems.

Figure 2.11 The Earth (the geoid) with several models.

Datum fixes a coordinate system to an object.
Choice of datum affects location of lat/lon.



Datums in IDL

ELLIPSOID

Set this keyword to either an integer code or a scalar string containing the ellipsoid name. The default value
depends upaon the projection selected, but is either the Clarke 1866 ellipsoid (spheroid 0), or a sphere of
radius 6370.997 km (spheroid 19).

The following spheroids are available for use with the ELLIPSOID keyword:
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Table 15-G: Sphercids Available for Use by MAFP_FROJ_INIT

Name
Clarke 1866
Clarke 1880
Bessel
International 1967
International 1909
WGS 72
Everest
WGS 66
GRS 1980/WGS 84
Airy
Modified Everest
Modified Airy
Walbeck
Southeast Asia
Australian National
Krassovsky
Hough
Mercury 1960

Modified Mercury 1968

Sphere

Semimajor axis (m) Semiminor axis (m)

6378206.4
6378249 145
6377397.155
6378157.5
6378388.0
6378135.0
63772763452
6378145.0
6378137.0
6377563.396
6377304.063
6377340189
6378137.0
6378155.0
6378160.0
63782450
6378270.0
6378166.0
6378150.0
6370997.0

6356583.8
6356514 86955
6356076.96284
63567722
6356911.94613
6356750519915
63560754133
6356759.769356
635675231414
6356256.91
6356103.039
6356034 448
6356752.314245
635677332058
6356774.719
6356863.0188
6356794 343479
6356784 283666
6356768337303
6370997.0

Data is often collected using
one datum and needs to be
transformed to another

datum to be used. This is

called a “datum transformation.”

The same datum does NOT have
to be used in the map projection!



Map Projection
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A map projection is a mathematical transformation of a geographic
coordinate system to a Cartesian coordinate system.



Define Region in Terms of
Cartesian Coordinates

The map projection is rotated so the Cartesian grid
is positioned in the normal way. Cartesian coordinates
are often called XY or UV coordinates.



Grid Data to Region of Interest

Satellite data must be gridded to the Region of Interest
grid. This part cannot be done in IDL.
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File
Map
Map Projection: Azmuthal Equal-frea (Nerth Pole) v
Map Datum EASEGid Sphere v
SemiMejor Aws (m): 63712280

Map Origin Longitude 45

Number of Meters per Mep Uit 2500
Grid

Number of Map Units per Grid Cell 1

Number of Grd Columns: 750

Number of Grid Rows 1250

Posiion Grid By:

Grid Certer Laffude: 7192794

Grid Certter Longtude: 4105480
File Comments

(GPD File Created with GPD_Viewer

Gridding at NSIDC

144

=108

Location UL UR R L
Longitude -106.619 23051 -28203 -57.689
Lattude 81805 79573 56.086 56.739

72

GPD File
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Mapx Program

C Program
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Gridded Data



Where Most People Start

A Have some gridded image data.
A Have vague notion of the map.

A Know “something” about where the
image is located ( “corner” points, or
lat/lon arrays).

A Have found explanations of all this on
Coyote web page “confusing!”



First: Make a Choice

Map_Set

V Easy

V Works in lat/lon space

V Good for putting image on map projection

Map_Proj_***

V Professional GCTP tools (circa 1990)

V Works in lat/lon and XYspace

V Good for putting map projection on image

*

GCTP = General Cartographic Transformation Package



Find Grid Boundary

Boundary is half a pixel (up, right, down, left) of pixel center.

columns (x1,yD)

Y Axis

boundary = [xO,yO,x1,y1]

(*x0,y0)

X Axis

Column and row counts start in upper left corner
(opposite of IDL convention), meaning image has
to be reversed in Y almost always.

For GeoTiff, netCDF, or GPD files, use FindMapBoundary:

success = FindMapBoundary(filename, boundary)
IF success THEN BEGIN

xrange = boundary[[O,21]]

yrange = boundary[[1,3]]
ENDIF



Find Grid Boundary

If you have gridded location arrays with your image, you
have to calculate your XY boundary values.

1. Set up map projection.

mapStruct = Map_Proj_Init(111, Sphere=6371228.0d, $
Center_Lat=90, Center_Lon=-45)

2. Convert bottom row and first column to XY coordinates.

lats = Reverse(lats,2)

xy = Map_Proj_Forward(lons[*,0], lats[*,0], $
Map_Structure=mapStruct)

xvec = Reform(xy[O,*])

xy = Map_Proj_Forward(lons[O,*], lats[O,*], $
Map_Structure=mapStruct)

yvec = Reform(xy[1,*])

xhalf = (xvec[1] - xvec[O]) / 2.0

yhalf = (yvec[1] - yvec[O]) / 2.0

xrange = [xvec[O] - xhalf, xvec[N_Elements(xvec)-1] +xhalf]

yrange = [yvec[O] - yhalf, yvec[N_Elements(yvec)-1] +yhalf]



Navigate the Image

1. Display the image in known location in window.

pos =[0.2,0.1, 0.95, 0.95]
cglmage, image, Position=pos, /Keep_Aspect
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Navigate the Image

2. Set up a XY data coordinate system around the image.

cgPlot, [0,1], /NoData, XStyle=1, YStyle=1, XRange=xrange, $
YRange=yrange, /NoErase, Color="black’, Position=pos

|||||||||||||||||||

, ! Hint: Normally, you don’t want to
'''''''''''' - see the axes, so set XStyle and
' ' YStyle keywords to 5.
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Navigate the Image

3. Set up map structure to draw map outlines and grids.

mapStruct = Map_Proj_Init(11 1, Sphere=6371228.0d, $
Center_Lat=90, Center_Lon=-45)

Map_Continents, Map_Structure=mapStruct, Color=cgColor(‘red’)

Map_Grid, Map_Structure=mapStruct, cgColor(‘black’), $
LatDel=2.5, LonDel=5.0
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