170-EMD-002, Revision 05

HDF-EOS Library Users Guide
for the EMD Project
Volume 2: Function Reference Guide

Technical Paper

March 2008

Prepared Under Contract NAS5-03098

RESPONSIBLE ENGINEER
EM%[/V\CZy{w UMLL-.— ?/3/08/
Abe Taaheri Date

ECS Maintenance and Development Project

Ll ol

Axkffohen, Custom Code Maintenance Date
ECS Maintenance and Development Project

Raytheon Company
Riverdale, Maryland



This page intentionally left blank.



Preface

This document is a Users Guide for HDF-EOS (Hierarchical Data Format - Earth Observing
System) library tools. HDF is the scientific data format standard selected by NASA as the
baseline standard for EOS. This Users Guide accompanies Version 4 software, which is available
to the user community on the EDHS1 server. These library is aimed at EOS data producers and
consumers, who will develop their data into increasingly higher order products. These products
range from calibrated Level 1 to Level 4 model data. The primary use of the HDF-EOS library
will be to create structures for associating geolocation data with their associated science data.
This association is specified by producers through use of the supplied library. Most EOS data
products which have been identified, fall into categories of grid, point or swath structures, which
are implemented in the current version of the library. Services based on geolocation information
will be built on HDF-EOS structures. Producers of products not covered by these structures, e.g.
non-geolocated data, can use the standard HDF libraries.

In the ECS (EOS Core System) production system, the HDF-EOS library will be used in
conjunction with SDP (Science Data Processing) Toolkit software. The primary tools used in
conjunction with HDF-EQOS library will be those for metadata handling, process control and
status message handling. Metadata tools will be used to write ECS inventory and granule
specific metadata into HDF-EOS files, while the process control tools will be used to access
physical file handles used by the HDF tools. (SDP Toolkit Users Guide for the ECS Project,
February, 2008, 333-EMD-001, Revision 05).

HDF-EOS is an extension of NCSA (National Center for Supercomputing Applications) HDF
and uses HDF library calls as an underlying basis. Version 4.2r3 of HDF is used. The library
tools are written in the C language and a Fortran interface is provided. The current version
contains software for creating, accessing and manipulating Grid, Point and Swath structures.
This document includes overviews of the interfaces, and code examples. HDFView with HDF-
EOS plug-in, the HDF-EOS viewing tool, has been revised to accommodate the current version
of the library.

Technical Points of Contact within EOS are:
Abe Taaheri, Abe Taaheri@Raytheon.com

An email address has been provided for user help:
Landover_PGSTLKIT@raytheon.com
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mailto:Abe_Taaheri@Raytheon.com

Any questions should be addressed to:

Data Management Office
The ECS Project Office
Raytheon Systems Company
5700 Rivertech Court
Riverdale, MD 20737

Revision History

Document Number Status/Issue Publication Date CCR Number
170-TP-606-001 Submitted as Final December 2002
170-TP-606-002 Submitted as Final April 2003 03-0234
170-EMD-002 Submitted as Final October 2003 03-0715
170-EMD-002, Revision 01 | Submitted as Final May 2004 04-0215
170-EMD-002, Revision 02 | Submitted as Final August 2004 04-0350
170-EMD-002, Revision 03 | Submitted as Final April 2005 05-0150
170-EMD-002, Revision 04 | Submitted as Final March 2006 06-0127
170-EMD-002, Revision 05 | Submitted as Final February 2008 07-0560

170-EMD-002, Revision 5




Abstract

This document will serve as the user’s guide to the HDF-EQOS file access library. HDF refers to
the scientific data format standard selected by NASA as the baseline standard for EOS, and
HDF-EOS refers to EOS conventions for using HDF. This document will provide information on
the use of the three interfaces included in HDF-EOS - Point, Swath, and Grid - including
overviews of the interfaces, and code examples. This document should be suitable for use by
data producers and data users alike.

Keywords: HDF-EOS, Metadata, Standard Data Format, Standard Data Product, Disk Format,
Point, Grid, Swath, Projection, Array, Browse
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1. Introduction

1.1 Purpose

The HDF-EOS Software Reference Guide for the ECS Project was prepared under the Earth
Observing System Data and Information System (EOSDIS) Core System (ECS), Contract
(NAS5-60000).

This software reference guide is intended for use by anyone who wishes to use the HDF-EOS
library to create or read EOS data products. Users of this document will include EOS instrument
team science software developers and data product designers, DAAC personnel, and end users of
EOS data products such as scientists and researchers.

1.2 Organization
This paper is organized as follows:

e Sectionl Introduction - Presents Scope and Purpose of this document
e Section 2 Function Reference
e Abbreviations and Acronyms

1.3 Point Data

The PT (Point) interface consists of routines for storing, retrieving, and manipulating data in
point data sets. This interface is designed to support data that has associated geolocation
information, but is not organized in any well defined spatial or temporal way. See the Users’
Guide, Volume 1 that accompanies this document for more information.

1.3.1 PT API Routines

All C routine names in the point data interface have the prefix “PT” and the equivalent
FORTRAN routine names are prefixed by “pt.” The PT routines are classified into the following
categories:

» Access routines initialize and terminate access to the PT interface and point data sets
(including opening and closing files).

» Definition routines allow the user to set key features of a point data set.

» Basic 1/0 routines read and write data and metadata to a point data set.

* Index I/O routines read and write information which links two tables in a point data set.

* Inquiry routines return information about data contained in a point data set.

» Subset routines allow reading of data from a specified geographic region.
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1.3.2 List of PT API Routines

The PT function calls are listed below in Table 1-1 and are described in detail in Section 2 of this
document. The listing in Section 2 is in alphabetical order.

Table 1-1. Summary of the Point Interface

Routine Name Page
Category C FORTRAN Description Nos.
PTopen ptopen creates a new file or opens an existing one 2-28
PTcreate ptcreate creates a new point data set and returns a handle 2-6
Access | PTattach ptattach attaches to an existing point data set 2-2
PTdetach ptdetach releases a point data set and frees memory 2-14
PTclose ptclose closes the HDF-EOS file and deactivates the point 2-5
interface
PTdeflevel ptdeflev defines a level within the point data set 2-8
Definition | PTdeflinkage ptdeflink defines link field to use between two levels 2-10
PTdefvrtregion ptdefvrtreg defines a vertical subset region 2-12
PTwritelevel ptwrlev writes (appends) full records to a level 2-40
PTreadlevel ptrdlev reads data from the specified fields and records of a 2-32
Basic 1/0 level
PTupdatelevel ptuplev updates the specified fields and records of a level 2-37
PTwriteattr ptwrattr creates or updates an attribute of the point data set 2-39
PTreadattr ptrdattr reads existing attribute of point data set 2-31
PTnlevels ptnlevs returns the number of levels in a point data set 2-26
PTnrecs ptnrecs returns the number of records in a level 2-27
PTnfields ptnflds returns number of fields defined in a level 2-25
PTlevelinfo ptlevinfo returns information about a given level 2-24
PTlevelindx ptlevidx returns index number for a named level 2-23
Inquiry | PThcklinkinfo ptblinkinfo returns link field to previous level 2-4
PTfwdlinkinfo ptflinkinfo returns link field to following level 2-17
PTgetlevelname ptgetlevname | returns level name given level number 2-18
PTsizeof ptsizeof returns size in bytes for specified fields in a point 2-36
PTattrinfo ptattrinfo returns information about point attributes 2-3
PTingattrs ptingattrs retrieves number and names of attributes defined 2-21
PTingpoint ptingpoint retrieves number and names of points in file 2-22
Utility PTgetrecnums ptgetrecnums | returns corresponding record numbers in a related 2-19
level
PTdefboxregion ptdefboxreg define region of interest by latitude/longitude 2-7
PTregioninfo ptreginfo returns information about defined region 2-34
PTregionrecs ptregrecs returns # of records and record #s within region 2-35
PTextractregion ptextreg read a region of interest from a set of fields in a single | 2-16
Subset level
PTdeftimeperiod | ptdeftmeper define time period of interest 2-11
PTperiodinfo ptperinfo returns information about defined time period 2-29
PTperiodrecs ptperrecs returns # of records and record #s within time period 2-30
PTextractperiod ptextper read a time period from a set of fields in a single level | 2-15
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1.4 Swath Data

The SW (Swath) interface consists of routines for storing, retrieving, and manipulating data in
swath data sets. This interface is tailored to support time-ordered data such as satellite swaths
(which consist of a time-ordered series of scanlines), or profilers (which consist of a time-
ordered series of profiles). See the Users’ Guide, Volume 1 that accompanies this document for
more information.

1.4.1 The Swath Data Interface

All C routine names in the swath data interface have the prefix “SW” and the equivalent
FORTRAN routine names are prefixed by “sw.” The SW routines are classified into the
following categories:

e Access routines initialize and terminate access to the SW interface and swath data sets
(including opening and closing files).

» Definition routines allow the user to set key features of a swath data set.

» Basic 1/0 routines read and write data and metadata to a swath data set.

* Inquiry routines return information about data contained in a swath data set.

» Subset routines allow reading of data from a specified geographic region.

1.4.2 List of SW API Routines

The SW function calls are listed below in Table 1-2 and are described in detail in Section 2 of
this document. The listing in Section 2 is in alphabetical order.
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Table 1-2. Summary of the Swath Interface (1 of 2)

Routine Name Page
Category C FORTRAN Description Nos.
SWopen swopen opens or creates HDF file in order to create, read, or | 2-83
write a swath
Access | SWcreate swcreate creates a swath within the file 2-45
SWattach swattach attaches to an existing swath within the file 2-41
SWdetach swdetach detaches from swath interface 2-63
SWclose swclose closes file 2-43
SWdefdim swdefdim defines a new dimension within the swath 2-52
SWdefdimmap swdefmap defines the mapping between the geolocation and 2-53
data dimensions
SWdefidxmap swdefimap defines a non-regular mapping between the 2-57
geolocation and data dimension
Definition | SWdefgeofield swdefgfld defines a new geolocation field within the swath 2-55
SWdefdatafield swdefdfld defines a new data field within the swath 2-50
SWdefcomp swdefcomp | defines a field compression scheme 2-48
SWwritegeometa | swwrgmeta | writes field metadata for an existing swath 2-100
geolocation field
SWwritedatameta | swwrdmeta | writes field metadata for an existing swath data field 2-97
SWwritefield swwrild writes data to a swath field 2-98
SWreadfield swrdfld reads data from a swath field. 2-87
Basic I/O | SWwriteattr swwrattr writes/updates attribute in a swath 2-96
SWreadattr swrdattr reads attribute from a swath 2-86
SWheetfillvalue swsetfill sets fill value for the specified field 2-93
SWaetfillvalue swagetfill retrieves fill value for the specified field 2-70
SWingdims swingdims retrieves information about dimensions defined in 2-76
swath
SWingmaps swingmaps | retrieves information about the geolocation relations | 2-79
defined
SWingidxmaps swingimaps | retrieves information about the indexed 2-78
geolocation/data mappings defined
SWinqggeofields swinqgflds retrieves information about the geolocation fields 2-77
defined
SWingdatafields swinqdflds retrieves information about the data fields defined 2-75
SWingattrs swingattrs retrieves number and names of attributes defined 2-74
Inquiry | SWnentries swnentries returns number of entries and descriptive string buffer | 2-82
size for a specified entity
SWdiminfo swdiminfo retrieve size of specified dimension 2-64
SWmapinfo swmapinfo retrieve offset and increment of specified geolocation | 2-81
mapping
SWidxmapinfo swimapinfo retrieve offset and increment of specified geolocation | 2-72
mapping
SWindexinfo swidxinfo Retrieve the indices information about a subsetted 2-73
region
SWattrinfo swattrinfo returns information about swath attributes 2-42
SWrieldinfo swfldinfo retrieve information about a specific geolocation or 2-68
data field
SWcompinfo swcompinfo | retrieve compression information about a field 2-44
SWingswath swingswath | retrieves number and names of swaths in file 2-80
SWregionindex swregidx Returns information about the swath region ID 2-89

1-4
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Table 1-2. Summary of the Swath Interface (2 of 2)

Routine Name Page

Category C FORTRAN Description Nos.
SWupdateidxmap | swupimap update map index for a specified region 2-94
SWgeomapinfo swgmapinfo Retrieve type of dimension mapping for a dimension | 2-71
SWdefboxregion swdefboxreg | define region of interest by latitude/longitude 2-46
SWregioninfo swreginfo returns information about defined region 2-91
Subset | SWextractregion swextreg read a region of interest from a field 2-67
SWdeftimeperiod swdeftmeper | define a time period of interest 2-58
SWheriodinfo swperinfo retuns information about a defined time period 2-84
SWextractperiod swextper extract a defined time period 2-66
SWdefvrtregion swdefvrtreg define a region of interest by vertical field 2-60
SWdupregion swdupreg duplicate a region or time period 2-65

1.5 Grid Data

The GD (Grid) interface consists of routines for storing, retrieving, and manipulating data in grid
data sets. This interface is designed to support data that has been stored in a rectilinear array
based on a well defined and explicitly supported projection. See the Users’ Guide, Volume 1 that
accompanies this document for more details.

1.5.1 The Grid Data Interface

All C routine names in the grid data interface have the prefix “GD” and the equivalent
FORTRAN routine names are prefixed by “gd.” The GD routines are classified into the
following categories:

» Access routines initialize and terminate access to the GD interface and grid data sets
(including opening and closing files).

» Definition routines allow the user to set key features of a grid data set.

» Basic I/0 routines read and write data and metadata to a grid data set.

* Inquiry routines return information about data contained in a grid data set.

» Subset routines allow reading of data from a specified geographic region.

1.5.2

List of Grid API Routines

The GD function calls are listed below in Table 1-3 and are described in detail in Section 2 of
this document. The listing in Section 2 is in alphabetical order.
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Table 1-3. Summary of the Grid Interface (1 of 2)

Routine Name Page
Category C FORTRAN Description Nos.
GDopen gdopen creates a new file or opens an existing one 2-145
GDcreate gdcreate creates a new grid in the file 2-107
Access | GDattach gdattach attaches to a grid 2-101
GDdetach gddetach detaches from grid interface 2-126
GDclose gdclose closes file 2-105
GDdeforigin gddeforigin defines origin of grid pixels 2-116
GDdefdim gddefdim defines dimensions for a grid 2-113
GDdefproj gddefproj defines projection of grid 2-118
Definition | GDdefpixreg gddefpixreg defines pixel registration within grid cell 2-117
GDdeffield gddeffld defines data fields to be stored in a grid 2-114
GDdefcomp gddefcomp defines a field compression scheme 2-111
GDblkSOMoffset | none This is a special function for SOM MISR data. Write 2-103
block SOM offset values.
GDsettilecomp none This routine was added as a fix to a bug in HDF-EOS. | 2-157
The current method of implementation didn’t allow the
user to have a field with fill values and use tiling and
compression. This function allows the user to access
all of these features.
GDwritefieldmeta | gdwrmeta writes metadata for field already existing in file 2-162
GDwritefield gdwrfld writes data to a grid field. 2-160
GDreadfield gdrdfld reads data from a grid field 2-150
Basic I/O | GDwriteattr gdwrattr writes/updates attribute in a grid. 2-159
GDreadattr gdrdattr reads attribute from a grid 2-149
GDsetfillvalue gdsetfill sets fill value for the specified field 2-155
GDgetfillvalue gdgetfill retrieves fill value for the specified field 2-132
GDingdims gdingdims retrieves information about dimensions defined in grid | 2-139
GDindgfields gdinqgdflds retrieves information about the data fields defined in | 2-140
grid
GDingattrs gdingattrs retrieves number and names of attributes defined 2-138
GDnentries gdnentries returns number of entries and descriptive string buffer | 2-144
size for a specified entity
GDgridinfo gdgridinfo returns dimensions of grid and X-Y coordinates of 2-137
corners
Inquiry | GDprojinfo gdprojinfo returns all GCTP projection information 2-148
GDdiminfo gddiminfo retrieves size of specified dimension. 2-127
GDcompinfo gdcompinfo retrieve compression information about a field 2-106
GDfieldinfo gdfldinfo retrieves information about a specific geolocation or | 2-130
data field in the grid
GDinggrid gdinggrid retrieves number and names of grids in file 2-141
GDattrinfo gdattrinfo returns information about grid attributes 2-102
GDorigininfo gdorginfo return information about origin of grid pixels 2-146
GDpixreginfo gdpreginfo return pixel registration information for given grid 2-147
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Table 1-3. Summary of the Grid Interface (2 of 2)

Routine Name Page

Category C FORTRAN Description Nos.
GDdefboxregion gddefboxreg | define region of interest by latitude/longitude 2-110
GDregioninfo gdreginfo returns information about a defined region 2-153
GDextractregion gdextrreg read a region of interest from a field 2-129
GDdeftimeperiod gddeftmeper | define a time period of interest 2-122

Subset | GDdefvrtregion gddefvrtreg define a region of interest by vertical field 2-124
GDgetpixels gdgetpix get row/columns for lon/lat pairs 2-133
GDgetpixvalues gdgetpixval get field values for specified pixels 2-135
GDinterpolate gdinterpolate | perform bilinear interpolation on a grid field 2-142
GDdupregion gddupreg duplicate a region or time period 2-128

GDdetftile gddetftle define a tiling scheme 2-120

GDitileinfo gdtleinfo returns information about tiling for a field 2-158

Tiling GDsettilecache gdsettleche set tiling cache parameters 2-156
GDreadtile gdrdtle read data from a single tile 2-152
GDwrritetile gdwrtile write data to a single tile 2-163

GDij2ll Gdij2ll convert (i,j) coordinates to (lon,lat) for a grid 2-167

Utility GDII2jj GdlI2ij convert (lon,lat) coordinates to (i,j) for a grid 2-170
GDrs2ll gdrs2ll convert (r,s) coordinates to (lon,lat) for EASE grid 2-173

1.6 GCTP Usage

The HDF-EOS Grid API uses the U.S. Geological Survey General Cartographic Transformation
Package (GCTP) to define and subset grid structures. This section described codes used by the

package.

1.6.1 GCTP Projection Codes
The following GCTP projection codes are used in the grid API described in Section 7 below:

GCTP_GEO
GCTP_UTM
GCTP_SPCS
GCTP_ALBERS
GCTP_LAMCC
GCTP_MERCAT
GCTP_PS
GCTP_POLYC
GCTP_TM
GCTP_LAMAZ
GCTP_SNSOID
GCTP_HOM
GCTP_SOM
GCTP_GOOD
GCTP_ISINUS1
GCTP_ISINUS
GCTP_CEA

GCTP_BCEA

o

W OV WwNNDMNMDERER OISO U WNDR
N O R RN O O R —— — — — — — —

— e Y~ — — — — —

o)
[ee)

Geographic

Universal Transverse Mercator
State Plane Coordinate System
Albers Conical Equal Area
Lambert Conformal Conic

Mercator

Polar Stereographic

Polyconic

Transverse Mercator
Lambert Azimuthal Equal Area

Sinusoidal

Hotine Oblique Mercator

Space Oblique Mercator

Interrupted Goode Homolosine
Integerized Sinusoidal Projection¥*
Intergerized Sinusoidal Projection*

Cylindrical Equal-Area

in meters) **

Cylindrical Equal-Area
in packed degrees,

DMS) **

(for EASE grid with grid corners

(for EASE grid with grid corners
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* The Intergerized Sinusoidal Projection is not part of the original GCTP package. It has been
added by ECS. See Level-3 SeaWiFS Data Products: Spatial and Temporal Binning Algorithms.
Additional references are provided in Section 2.

** The Cylindrical Equal-Area Projection was not part of the original GCTP package. It has
been added by ECS. See Notes for section 1.6.4.

Note that other projections supported by GCTP will be adapted for HDF-EOS Version 2.15 as
new user requirements are surfaced. For further details on the GCTP projection package, please
refer to Section 6.3.4 and Appendix G of the SDP Toolkit Users Guide for the ECS Project,
February, 2008, (333-EMD-001, Revision 05).

1.6.2 UTM Zone Codes

The Universal Transverse Mercator (UTM) Coordinate System uses zone codes instead of
specific projection parameters. The table that follows lists UTM zone codes as used by GCTP
Projection Transformation Package. C.M. is Central Meridian

Zone C.M. Range Zone C.M. Range
01 177W 180W-174W 31 003E O000E-006E
02 171W 174W-168W 32 009E 006E-012E
03 165W 168W-162W 33 015E 012E-018E
04 159W 162W-156W 34 021E 018E-024E
05 153W 156W-150W 35 027E 024E-030E
06 147W 150W-144W 36 033E 030E-036E
07 141W 144W-138W 37 039E 036E-042E
08 135W 138W-132W 38 045E 042E-048E
09 129W 132W-126W 39 051E 048E-054E
10 123W 126W-120W 40 057E 054E-060E
11 117W 120W-114W 41 063E 060E-066E
12 111W 114W-108W 42 069E 066E-072E
13 105W 108W-102W 43 075E 072E-078E
14 099W 102W-096W 44 081E 078E-084E
15 093W 096W-090W 45 087E 084E-090E
16 087W 090W-084W 46 093E 090E-096E
17 081W 084W-078W 47 099E 096E-102E
18 075W 078W-072W 48 105E 102E-108E
19 069W 072W-066W 49 111E 108E-114E
20 063W 066W-060W 50 117E 114E-120E
21 057W 060W-054W 51 123E 120E-126E
22 051W 054W-048W 52 129E 126E-132E
23 045W 048W-042W 53 135E 132E-138E
24 039W 042W-036W 54 141E 138E-144E
25 033W 036W-030W 55 147E 144E-150E
26 027W 030W-024W 56 153E 150E-156E
27 021W 024W-018W 57 159E 156E-162E
28 015W 018W-012W 58 165E 162E-168E
29 009W 012W-006W 59 171E 168E-174E
30 003W 006W-000E 60 177E 174E-180W
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1.6.3 GCTP Spheroid Codes

Clarke 1866 (default) (0) Modified Everest (11)
Clarke 1880 (1) WGS 84 (12)
Bessel (2) Southeast Asia (13)
International 1967 (3) Austrailian National (14)
International 1909 (4) Krassovsky (15)
WGS 72 (5) Hough (1e6)
Everest (6) Mercury 1960 (17)
WGS 66 (7) Modified Mercury 1968 (18)
GRS 1980 (8) Sphere of Radius 6370997m (19)
Airy (9) Sphere of Radius 6371228m (20)
Modified Airy (10) Sphere of Radius 6371007.181m (21)

1.6.4 GCTP Projection Parameters

Table 1-4. Projection Transformation Package Projection Parameters (1 of 2)

Array Element
Code & Projection Id 1 2 3 4 5 6 7 8
0 Geographic
1UTM Lon/z Lat/z
2 PGSd_SPCS Spheroid | Zone
3 Albers Conical Smajor Sminor | STDPR1 | STDPR2 | CentMer | OriginLat Fe Fn
Equal_Area
4 Lambert Conformal C Smajor Sminor | STDPR1 | STDPR2 | CentMer | OriginLat FE | FN
5 Mercator Smajor Sminor CentMer | TrueScale | FE | FN
6 Polar Stereographic Smajor Sminor LongPol TrueScale | FE | FN
7 Polyconic Smajor Sminor CentMer | OriginLat FE | FN
9 Transverse Mercator Smajor | Sminor | Factor CentMer | OriginLat FE | FN
11 Lambert Azimuthal Sphere CentLon | CenterLat | FE | FN
16 PGSd_SNSOID Sphere CentMer FE | FN
20 Hotin Oblique Merc A Smajor Sminor | Factor OriginLat FE | FN
20 Hotin Oblique Merc B Smajor | Sminor | Factor AziAng AzmthPt | OriginLat FE | FN
22 Space Oblique Merc A Smajor Sminor IncAng AsclLong FE | FN
22 Space Oblique Merc B Smajor Sminor | Satnum Path FE | FN
24 Interrupted Goode Sphere
97 CEA utilized by EASE Smajor Sminor CentMer | TrueScale | FE FN
grid (see Notes)
98 BCEA utilized by EASE Smajor Sminor CentMer | TrueScale | FE | FN
grid (see Notes)
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Table 1-4. Projection Transformation Package Projection Parameters (2 of 2)

Array Element

Code & Projection Id

10

11

12

13

0 Geographic

1UTM

2 PGSd_SPCS

3 Albers Conical Equal_Area

4 Lambert Conformal C

5 Mercator

6 Polar Stereographic

7 Polyconic

9 Transverse Mercator

11 Lambert Azimuthal

16 PGSd_SNSOID

20 Hotin Oblique Merc A

Longl

Latl

Long2

Lat2

Zero

20 Hotin Oblique Merc B

one

22 Space Oblique Merc A

PSRev

SRat

PFlag

HDF-
EOS Para

Zero

22 Space Oblique Merc B

HDF-
EOS Para

one

24 Interrupted Goode

31 & 99 Integerized
Sinusoidal

NZone

RFlag

97 CEA utilized by EASE grid
(see Notes)

98 BCEA utilized by EASE
grid (see Notes)

Where,
Lon/Z

Lat/Z

Smajor

Sminor

Longitude of any point in the UTM zone or zero.

specified.

Latitude of any point in the UTM zone or zero.

specified.

If zero, a zone code must be

If zero, a zone code must be

Semi-major axis of ellipsoid. If zero, Clarke 1866 in meters is assumed. It is
recommended that explicit value, rather than zero, is used for Smajor.

Eccentricity squared of the ellipsoid if less than one, if zero, a spherical form is
assumed, or if greater than one, the semi-minor axis of ellipsoid. It should be noted
that a negative sphere code should be used in order to have user specified Smajor
and Sminor be accepted by GCTP, otherwise default ellipsoid Smajor and Sminor
will be used.
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Sphere

STDPR1
STDPR2
CentMer
OriginLat
FE

FN
TrueScale
LongPol
Factor

CentLon
CenterLat
Longl
Long2
Latl

Lat2
AziAng
AzmthPt

IncAng
AsclLong
PSRev
SRat
PFlag
Satnum
Path

Nzone
Rflag

Notes:

Radius of reference sphere. If zero, 6370997 meters is used. It is recommended that
explicit value, rather than zero, is used for Sphere.

Latitude of the first standard parallel

Latitude of the second standard parallel

Longitude of the central meridian

Latitude of the projection origin

False easting in the same units as the semi-major axis

False northing in the same units as the semi-major axis

Latitude of true scale

Longitude down below pole of map

Scale factor at central meridian (Transverse Mercator) or center of projection (Hotine

Oblique Mercator)

Longitude of center of projection

Latitude of center of projection

Longitude of first point on center line (Hotine Oblique Mercator, format A)

Longitude of second point on center line (Hotine Oblique Mercator, frmt A)

Latitude of first point on center line (Hotine Oblique Mercator, format A)

Latitude of second point on center line (Hotine Oblique Mercator, format A)

Azimuth angle east of north of center line (Hotine Oblique Mercator, frmt B)

Longitude of point on central meridian where azimuth occurs (Hotine Oblique

Mercator, format B)

Inclination of orbit at ascending node, counter-clockwise from equator (SOM, format

A)

Longitude of ascending orbit at equator (SOM, format A)

Period of satellite revolution in minutes (SOM, format A)

Satellite ratio to specify the start and end point of x,y values on earth surface (SOM,
format A -- for Landsat use 0.5201613)

End of path flag for Landsat: O = start of path, 1 = end of path (SOM, frmt A)

Landsat Satellite Number (SOM, format B)

Landsat Path Number (Use WRS-1 for Landsat 1, 2 and 3 and WRS-2 for Landsat 4

and 5.) (SOM, format B)

Number of equally spaced latitudinal zones (rows); must be two or larger and even

Right justify columns flag is used to indicate what to do in zones with an odd number

of columns. If it has a value of 0 or 1, it indicates the extra column is on the right

(zero) or left (one) of the projection Y-axis. If the flag is set to 2 (two), the number

of columns are calculated so there are always an even number of columns in each

zone.

e Array elements 14 and 15 are set to zero.

o All array elements with blank fields are set to zero.

All angles (latitudes, longitudes, azimuths, etc.) are entered in packed degrees/ minutes/ seconds
(DDDMMMSSS.SS) format.

The following notes apply to the Space Oblique Mercator A projection:
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e A portion of Landsat rows 1 and 2 may also be seen as parts of rows 246 or 247. To place
these locations at rows 246 or 247, set the end of path flag (parameter 11) to 1--end of path.
This flag defaults to zero.

e When Landsat-1,2,3 orbits are being used, use the following values for the specified
parameters:

Parameter 4 099005031.2

Parameter 5 128.87 degrees - (360/251 * path number) in packed DMS format
— Parameter 9 103.2669323

Parameter 10 0.5201613

e When Landsat-4,5 orbits are being used, use the following values for the specified
parameters:

— Parameter 4 098012000.0

— Parameter 5 129.30 degrees - (360/233 * path number) in packed DMS format

— Parameter 9 98.884119

— Parameter 10 0.5201613
The following notes apply for BCEA projection and EASE grid:
HDFEOS 2.7 and 2.8: Behrmann Cylindrical Equal-Area (BCEA) projection was used for 25
km global EASE grid. For this projection the Earth radius is set to 6371228.0m and latitude of
true scale is 30 degrees. For 25 km global EASE grid the following apply:

Grid Dimensions
Width 1383
Height 586Map

Origin:
Column (r0) 691.0
Row (S0) 292.5
Latitude 0.0
Longitude 0.0

Grid Extent:
Minimum Latitude 86.72S
Maximum Latitude 86.72N
Minimum Longitude 180.00W
Maximum Longitude 180.00E
Actual grid cell size 25.067525km

Grid coordinates (r,s) start in the upper left corner at cell (0.0), with r increasing to the

right and s increasing downward.
HDFEOS 2.8.1 and later: Although the projection code and name kept the same, BCEA
projection was generalized to accept Latitude of True Scales other than 30 degrees, Central
Meridian other than zero, and ellipsoid earth model besides the spherical one with user supplied
radius. This generalization along with the removal of hard coded grid parameters will allow
users not only subsetting, but also creating other grids besides the 25 km global EASE grid and
having freedom to use different appropriate projection parameters. With the current version one

can create the above mentioned 25 km global EASE grid of previous versions using:
Grid Dimensions:
Width 1383
Height 586
Grid Extent:
UpLeft Latitude 86.72
LowRight Latitude -86.72
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UpLeft Longitude -180.00
LowRight Longitude 180.00
Projection Parameters:

1) 6371.2280/25.067525 = 254.16263
2) 6371.2280/25.067525 = 254.16263
5) 0.0

6) 30000000.0

7) 691.0

8) -292.5

Also one may create 12.5 km global EASE grid using:

Grid Dimensions:
wWidth 2766
Height 1171
Grid Extent:
UpLeft Latitude 85.95
LowRight Latitude -85.95
UpLeft Longitude -179.93
LowRight Longitude 180.07
Projection Parameters:

1) 6371.2280/(25.067525/2) = 508.325253
2) 6371.2280/(25.067525/2) = 508.325253
5) 0.0

6) 30000000.0

7) 1382.0

8) -585.0

Any other grids (normalized pixels or not) with generalized BCEA projection can be
created using appropriate grid corners, dimension sizes, and projection parameters.
Please note that like other projections Semi-major and Semi-minor axes will default to
Clarke 1866 values (in meters) if they are set to zero.
HDFEQOS 2.10 and later: A new projection CEA (97) was added to GCTP. This projection is
the same as the generalized BCEA, except that the EASE grid produced will have its corners in
meters rather than packed degrees, which is the case with EASE grid produced by BCEA.
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2. Function Reference

2.1 Format

This section contains a function-by-function reference for each interface in the HDF-EOS
library. Each function has a separate page describing it (in some cases there are multiple pages).
Each page contains the following information (in order):

» Function name as used in C

» Function declaration in ANSI C format

» Description of each argument

* Purpose of routine

» Description of returned value

» Description of the operation of the routine

* A short example of how to use the routine in C

* The FORTRAN declaration of the function and arguments
* Anequivalent FORTRAN example

2.1.1 Point Interface Functions

This section contains an alphabetical listing of all the functions in the Point interface. The
functions are alphabetized based on their C-language names.
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Attach to an Existing Point Structure

PTattach

int PTattach(int fid, char *pointname)

fid
pointname
Purpose
Return value

Description

Example

FORTRAN

IN:  Point file id returned by PTopen
IN:  Name of point to be attached
Attaches to an existing point within the file.

Returns the point handle (pointID) if successful or FAIL (-1) otherwise.
Typical reasons for failure are an improper point file id or point name.

This routine attaches to the point using the pointname parameter as the
identifier.

In this example, we attach to the previously created point,
"ExamplePoint", within the HDF file, PointFile.hdf, referred to by the
handle, fid:

pointID = PTattach(fid, "ExamplePoint");

The point can then be referenced by subsequent routines using the handle,
pointID.

integer function ptattach(fid,pointname)

integer fid
character*(*) pointname

The equivalent FORTRAN code for the example above is:
status = ptattach(fid, "ExamplePoint")
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Return Information About a Point Attribute

PTattrinfo

int PTattrinfo(int pointID, char *attrname, int * numbertype, hsize_t *count)
pointID IN:  Pointid returned by PTcreate or PTattach
attrname IN:  Attribute name

numbertype OUT: Number type of attribute

count OUT: Number of total bytes in attribute

Purpose Returns information about a point attribute

Return value Returns SUCCEED (0) if successful or FAIL (-1) otherwise.

Description  This routine returns number type and number of elements (count) of a
point attribute. See Appendix A for interpretation of number types.

Example In this example, we return information about the ScalarFloat attribute.
status = PTattrinfo(pointID, "ScalarFloat", &nt, &count) ;

The nt variable will have the value 5 and count will have the value 4.
FORTRAN integer function ptattrinfo(pointid, attrname, ntype, count,)

Integer pointid

character*(*) attrname

integer ntype

integer count

The equivalent FORTRAN code for the first example above is:

status = ptattrinfo(pointid, "ScalarFloat",nt,count)
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Return Linkage Field to Previous Level

PTbcklinkinfo

int PThbcklinkinfo(int pointID, int level, char *linkfield)

pointID
level
linkfield
Purpose
Return value
Description
Example

FORTRAN

IN:  Pointid returned by PTcreate or PTattach

IN: Point level (0-based)

OUT: Link field

Returns the linkfield to the previous level.

Returns SUCCEED (0) if successful or FAIL (-1) otherwise.
This routine returns the linkfield to the previous level.

In this example, we return the linkfield connecting the Observations level
to the previous Desc-Loc level. (This levels are defined in the PTdeflevel
routine.)

status 