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Appendix C 
 
 
 
 

Grids in DSS 
 
 

C.1 Identifying Grid Records in DSS 
 
Grid records in DSS are named according to a naming convention that 
differs slightly from the convention for time-series or paired-data records.  
Grids represent data over a region instead of at a single location and one 
grid record contains data for a single time interval or instantaneous value.  
The naming convention assigns the six pathname parts as follows. 
 
 • A-part:  Refers to the grid reference system.  At present, 

GageInterp supports only the HRAP and SHG grid systems (see 
appendices D and E).  Other grid systems will be necessary for 
work outside the conterminous United States. 

 • B-part:  Contains the name of the region covered by the grid.  For 
radar grids, this could be the name of the NWS River Forecast 
Center that produces the grid.  For interpolated grids, this could 
be the name of a watershed. 

 • C-part:  Refers to the parameter represented by the grid.  
Examples include PRECIP for precipitation, AIRTEMP for air 
temperature, SWE for snow-water equivalent, and ELEVATION 
for ground surface elevation. 

 • D-part:  Contains the start time.  This is the starting time of the 
interval covered by the grid.  The date and time are given 
military-style (DDMMMYYYY for date and HHMM for time on a 
twenty-four hour clock) and the date and time are separated by a 
colon (:).  All times for grids should be given as UTC.  Midnight is 
represented by 0000 if it is a starting time and 2400 if it is an 
ending time. 

 • E-part:  Contains the end time.  This is the ending time of the 
interval covered by the grid.  The E part is blank for grids of 
instantaneous values. 

 • F-part:  Refers to the version of the data.  The version identifies 
the source of the data or otherwise distinguishes one set of grids 
from another.  Version labels include STAGEIII for NWS stage III 
radar products, and INTERPOLATED for grids produced by 
GageInterp. 
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Some examples of DSS grid pathnames follow. 
 
 The pathname below names an SHG precipitation grid for the 

Rogue River basin for the hour ending at 1900 UTC on May 3, 
2003.  The Rogue basin is in Oregon, so the grid represents the 
hour ending at noon local (Pacific Daylight) time.  This grid was 
generated by GageInterp. 

 
/SHG/ROGUE/PRECIP/03MAY2003:1800/03MAY2003:1900/GAGEINTERP/ 

 
 The pathname below names a precipitation grid for the Missouri 

River basin for the hour ending at 0100 UTC.  The grid comes from 
the Missouri Basin River Forecast Center, and is a product of the 
NWS’s multi-sensor precipitation estimate. 

 
/HRAP/MBRFC/PRECIP/22SEP2004:0000/22SEP2004:0100/MPE/ 

 
 The pathname below names an HRAP grid representing a 

Quantitative Precipitation Forecast over the Ohio River Basin.  This 
is a NWS product from the Ohio River RFC, and it covers the 
twenty-four hour period from noon June 1, 2001 to noon June 2, 
2001 (UTC). 

 
/HRAP/OHRFC/PRECIP/01JUN2001:1200/02JUN2001:1200/QPF/ 

 
 The pathname below names an SHG temperature grid for the 

Rogue River basin.  The cell size in this grid is 1000 meters instead 
of the default 2000 meters for SHG.  Because the temperature is an 
instantaneous value at 0800, the E-part of the path is blank. 

 
/SHG1K/ROGUE/AIRTEMP/22FEB2002:0800//GAGEINTERP/ 

 
 

C.2 Contents of a Grid Record in DSS 
 
HEC-DSS records, including grid records, consist of a block of sequential 
data with an associated header array describing the data in the block.  In 
a time-series record, the sequence represents the variation of a 
parameter’s value through time at a fixed location.  In a grid record, the 
sequence represents the variation of a parameter’s value over a region of 
the earth’s surface for a single interval of time.  The header array of a grid 
record contains information about the parameter values (their units and 
some summary statistics) and the two-dimensional array in which they 
are stored (the number of rows and columns in the array, and the location 
of the grid in geo-referenced coordinates). 
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The contents of the header are described below for three types of grid 
records in DSS.  The first grid header type is UNDEFINED and contains 
basic parameter and grid extent information, which is common to all grid 
types.  The headers for HRAP grids and Albers equal-area grids 
(including SHG grids) contain additional descriptive information specific to 
those grid types. 
 
 

C.3 Storage of Grid Values 
 
In the DSS file, grid parameter values are stored in a single array, starting 
with the value in the minimum-x, minimum-y (or lower left) cell in the two-
dimensional array.  The values proceed by row in increasing column 
numbers and increasing row numbers, as illustrated in Figure C.1. 
 
 
 7 8 9 

 1 2 3 4 5 6 7 8 9  4 5 6 

Array 1 2 3 

 grid 

 

Figure C.1 One-Dimensional Array Storing Two-Dimensional Grid of  
 Parameter Values 
 
 
The array of parameter values is always compressed before it is written to 
a DSS file.  Two compression methods are used.  One is a run-length 
encoding method, which replaces repeated zero and null values with the 
number of times zero or null was repeated.  The second method is the 
deflate method, which is included in the zlib library described in RFC 
1950.  The deflate format itself is described in RFC 1951.   The deflate 
format and zlib are included in Javasoft’s Java Development Kit version 
1.1 and higher. 
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C.4 Grid Header Contents 
 

 
Field 

 
Type 

Size 
(integers) 

Info Flat Size Integer 1 
Grid Type Integer 1 
Grid Info Size Integer 1 
Start Time Integer 1 
End Time Integer 1 
Data Units Text 3 
Data Type Integer 1 
Lower Left Cell X Integer 1 
Lower Left Cell Y Integer 1 
Number of Cells X Integer 1 
Number of Cells Y Integer 1 
Cell Size Float 1 
Compression Method Integer 1 
Compressed Array Size Integer 1 
Compression Scale Factor Float 1 
Compression Base Float 1 
Max Data Value Float 1 
Min Data Value Float 1 
Mean Data Value Float 1 
Number of Ranges Integer 1 
Range Limit Table Float 20 
Range Counts Integer 20 

HRAP Headers append the following 
Data Source Text 3 

Albers Headers (including SHG) append the following 
Projection Datum Integer 1 
Projection Units Text 3 
First Standard Parallel Float 1 
Second Standard Parallel Float 1 
Central Meridian Float 1 
Latitude of Origin Float 1 
False Easting Float 1 
False Northing Float 1 
X Coordinate of Cell (0,0) Float 1 
Y Coordinate of Cell (0,0) Float 1 

Table C.1  Grid Header Contents 
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Appendix D 
 
 
 

HRAP Grid System 
 
 

The Hydrologic Rainfall Analysis Project (HRAP) grid is a square-celled 
map grid based on a Polar Stereographic map projection with the 
following parameters. 
 
 Units: Meters 
 Datum: Sphere (radius = 6371.2 km) 
 Standard Parallel: 60º 0’ 0” North 
 Central Meridian: 105º 0’ 0” West 
 
The mesh (cell) size of 
the grid is 4.7625 km, a
the grid Y axis is align
parallel with the central 
meridian (105°W). The 
grid is registered so that 
the North Pole lays 
exactly 400 cells in the 
positive X direction and 
1600 cells in the positive 
Y direction from the grid 
origin. Equivalently, the 
lower left corner of cell 
number (401, 1601) is 
located at the North Pole. 

nd 
ed 

 
Examples 
 
As examples of cell identification in the HRAP system, indices of cells 
containing points in the western US and the eastern US are given. 
 
 Western United States:  The location 121º 45′ west, 38º 35′ north 
(near Davis, California) projects to 260,174 m easting, 2,143,782 m 
northing, in the specified polar stereographic projection. In the HRAP 
system the indices of the cell containing this point are: 
 
 i = 54 
 j = 450 
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 Eastern United States:  The location 76º 30′ west, 42º 25′ north 
(near Ithaca, New York) projects to 4,410,804 m easting, 3,018,420 m 
northing, in the specified polar stereographic projection. In the HRAP 
system the indices of the cell containing this point are: 
 

i = 926 
j = 633 
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Appendix E 
 
 

SHG Grid System 
 
 

The standard hydrologic grid (SHG) is a variable-resolution square-celled 
map grid defined for the conterminous United States. The coordinate 
system of the grid is based on the Albers equal-area conic map projection 
with the following parameters. 
 
 Units: Meters 
 Datum: North American Datum, 1983 (NAD83) 
 1st Standard Parallel: 29º 30’ 0” North 
 2nd Standard Parallel: 45º 30’ 0” North 
 Central Meridian: 96º 0’ 0” West 
 Latitude of Origin: 23º 0’ 0” North 
 False Easting: 0.0 
 False Northing: 0.0 
 
Users of the grid 
can select a 
resolution suitable 
for the scale and 
scope of the study 
for which it is being 
used. For general-
purpose hydrologic 
modeling with 
NEXRAD radar 
precipitation data, 
HEC recommends 
2000-meter cells, 
and HEC computer 
programs that use the SHG for calculation will select this cell size as a 
default. HEC will also support the following grid resolutions: 10,000-
meter, 5,000-meter, 1,000-meter, 500-meter, 200-meter, 100-meter, fifty-
meter, twenty-meter, ten-meter. The grids resulting from the different 
resolutions will be referred to as SHG two-kilometer, SHG one-kilometer, 
SHG 500-meter and so on.  A grid identified as SHG with no cell-size 
indication will be assumed to have two-kilometer cells. 
 
For identification, each cell in the grid has a pair of integer indices (i, j) 
indicating the position, by cell count, of its southwest (or minimum-x, 
minimum-y) corner, relative to the grid’s origin at 96E W, 23E N. For 
example the southwest corner of cell (121,346) in the SHG two-kilometer 
grid is located at an easting of 242000 meter and a northing of 692000  
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meter. To find the indices of the cell in which a point is located, find the 
point’s easting and northing in the projected coordinate system defined 
above, and calculates the indices with the following formulas. 
 
 i = floor( easting / cellsize ) 
 j = floor( northing / cellsize ) 
 
Where floor(x) is the largest integer less than or equal to x. 
 
Examples 
 
As examples of cell identification in the SHG system, indices of cells 
containing points in the western US and the eastern US will be given in 
the one-kilometer, two-kilometer, and 500-meter SHG grids. 
 
 Western United States:  The location 121º 45′ west, 38º 35′ north 
(near Davis, California) projects to -2185019 meter easting, 2063359 
meter northing, in the specified Albers projection.  In the SHG two-
kilometer system the indices of the cell containing this point are: 
 
 i = floor( -2185019 / 2000 ) = floor( -1092.5 ) = -1093 
 j = floor(  2063359 / 2000 ) = floor( 1031.7 ) = 1031 
 
 Eastern United States:  The location 76º 30′ west, 42º 25′ north 
(near Ithaca, New York) projects to 1583506 meter easting, 2320477 
meter northing, in the specified Albers projection.  In the SHG two-
kilometer system the indices of the cell containing this point are: 
 
 i = floor( 1583509 / 2000 ) = floor( 791.8 ) = 791 
 j = floor( 2320477 / 2000 ) = floor( 1160.2) = 1160 
 
In the SHG one-kilometer grid the indices are (1583, 2320), and in SHG 
500-meter the indices are (3167, 4640). 
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