1. Starting and Quitting GrADS

GrADS is started by entering the command: grads

Before initializing the graphics output environment, GrADS will prompt for landscape or
portrait mode. Landscape is 11 x 8.5 inches (usually what you want). Portrait is 8.5 x 11
inches, primarily used for producing vertically oriented hardcopy output. The actual size
of the window will not, of course, be 11 x 8.5 inches (or 8.5 x 11 inches), but instead
will be whatever size you chose by using your workstation's window manager. But
GrADS will treat the window as if it were one of the above sizes, so it is best to size the
window with approximately the proper aspect ratio. This can be done using the window

manager or from GrADS using the command:
set xsize X'y

which resizes the window to x,y pixels.

After answering this prompt, a separate graphics output window will be opened (but not
on PCs). You may move or resize this window at any time.

You will enter GrADS commands in the text window from where you started GrADS.
Graphics output will appear in the graphics window in response to the commands you
enter. You will thus need to make the text window the "active" window; the window that

receives keyboard input.

Startup options

You may specify the following options as arguments to the grads command when GrADS

1s started:

-b Run grads in batch mode. No graphics output window is opened.

-1 Run grads in landscape mode. The Portrait vs. Landscape question is not
asked.

-p Run grads in portrait mode.

—-c Execute the supplied command as the 1 st GrADS command after GrADS

1s started.

An example:



grads —c "run profile.gs"
These options may be used in combinations. For example:
grads —blc "run batch.gs"

Would run grads in batch mode, using landscape orientation (thus no questions are

asked at startup); and execute the command:

batch.gs upon startup.

Leaving GrADS

To leave GrADS, enter the command:

quit

2. Basic Concept of Operation

When you have successfully installed and started GrADS, you'll be confronted with two
windows —- a terminal window with a prompt, much like the infamous C:> in MS-DOS,
and a resizable window (black background by default) where graphics are displayed.

GrADS commands are entered in the terminal window and the response from GrADS is
either graphics in the graphics window or text in the terminal window. The three

fundamental GrADS commands:

open open or make available to GrADS a data file with either gridded or station data
d display a GrADS "expression" (e.g., a slice of data)

nn

set manipulate the "what" "where" and "how" of data display
The GrADS "expression," or what you want to look at, can be as simple as a variable in
the data file that was opened, e.g., d slp or an arithmetic or GrADS function operation

on the data, e.g., d slp/100 or d mag(u,v) where mag is a GrADS intrinsic function.



The "where" of data display is called the "dimension environment" and defines which
part, chunk or "hyperslab" of the 4-D geophysical space (lon,lat,level,time) is displayed.
The dimension environment is manipulated through the set command and is controlled

in either grid coordinates (x,y,z,t or indices) or world coordinates (lon, lat,lev, time).

The "what" and "how" of display is controlled by set commands and includes both

graphics methods (e.g., contours, streamlines) and data (e.g., d to a file).

GrADS graphics can be written to a file (i.e., enable print fi/lename and print) and then

converted to postscript for printing and/or conversion to other image formats.

In addition, GrADS includes graphic primitives (e.g., lines and circles) and basic

labelling through the draw command.

The q or query command is used to get information from GrADS such as which files are

opened and even statistics.

3. Using GrADS Data Files

In GrADS, the raw binary data and the meta data (information about the binary data) are
stored in separate files. The meta data file contains a complete description of the binary
data as well as instructions for GrADS on where to find the data and how to read it. The
binary data file is purely data with no space or time identifiers. The meta data file is the
one you open in GrADS —- it is called the data descriptor file. The data descriptor file

has a .ctl extension and is therefore also referred to as a control file.

The Data Descriptor File

The data descriptor file contains a complete description of the binary data as well as
instructions for GrADS on where to find the data and how to read it. The descriptor file
is an ASCII file that can be created easily with a text editor. The general contents of a

gridded data descriptor file are as follows:

® Filename for the binary data

® Missing or undefined data value



® Mapping between grid coordinates and world coordinates

® Description of variables in the binary data set

The data descriptor file is free format, which means the components of each record
(line of text) are blank delimited. Leading blanks at the beginning of each record are
removed before parsing. Comment records must start with an asterisk (*). Individual
records may not be more than 255 characters long. Here is an example of a basic data

descriptor file:

DSET “gridded_data_sample.dat
TITLE Gridded Data Sample

UNDEF -9.99E33

XDEF 180 LINEAR 0.0 2.0

YDEF 90 LINEAR -90 2.0

ZDEF 10 LEVELS 1000 850 700 500 400 300 250 200 150 100
TDEF 4 LINEAR 0Z10apr1991 12hr
VARS 4

slp 0 99 sea level pressure
hgt 10 99 heights

temp 10 99 temperature

shum 6 99 specific humidity
ENDVARS

In this example, the binary data set is named gridded_data_sample.dat and is located in
the same directory as the descriptor file. This is specified by the caret (*) in front of
the data filename. The undefined or missing data value is —9.99e33, there are 180 grid
points in the X direction, 90 grid points in the Y direction, 10 vertical levels, 4 time
steps, and 4 variables. The variable "slp" is a surface variable —- it has no vertical
levels, but is assigned a default vertical coordinate of Z=1. The variables "hgt" and
"temp" have 10 vertical levels, and the variable "shum" has 6 vertical levels (the first
six listed, 1000 to 300).

Structure of a Gridded Binary Data File

The binary data file is purely data with no space or time identifiers. The data descriptor

specifies the data's grid dimensions, but it is up to the user to make sure that the binary




data have been written to file in the proper order so GrADS will interpret them

correctly.

GrADS views gridded data sets as b-dimensional arrays varying in longitude, latitude,
vertical level, variable, and time. It is helpful to think of a gridded binary data file as a
sequence of "building blocks", where each building block is a horizonal grid of data
varying in the X and Y dimensions. The first dimension (X) always varies from west to
east; the second dimension (Y) varies from south to north (by default). One horizontal

grid represents a particular variable at a particular height and time.

Each horizontal grid in a GrADS binary data file must be the same size. If you have two

variables with different horizontal grids, you must create two separate data sets.

The structure of a 3-D, 4-D, or 5-D data set is determined by the order in which the
horizonal grids are written to file. The building blocks are stacked in a sequence
according to dimension. The sequence goes in the following order starting from the
fastest varying dimension to the slowest varying dimension: longitude (X), latitude (Y),

vertical level (Z), variable (VAR), time (T).

For example, suppose you want to create a 4-D binary data set containing four

variables. The horizonal grids would be written to the data set in the following order:

Time 1, Variable 1, Each vertical level from bottom to top
Time 1, Variable 2 , Each vertical level from bottom to top
Time 1, Variable 3, Each vertical level from bottom to top

Time 1, Variable 4 , Each vertical level from bottom to top
Time 2, Variable 1, Each vertical level from bottom to top
Time 2, Variable 2 , Each vertical level from bottom to top
Time 2, Variable 3, Each vertical level from bottom to top

Time 2, Variable 4 , Each vertical level from bottom to top

etc.

Binary Formats



GrADS can read binary data that are formatted with or without FORTRAN record length
headers. Files containing record length headers are called "sequential" and those
without embedded record length information are called "direct access" or "stream" files.
Unless otherwise specified, GrADS will assume the data file does not contain the record

length headers.

GrADS can also directly read GRIB formatted data —— one of GrADS most powerful and
unique features! See the section on Creating Data Descriptor Files for GRIB Data for

more information.

A third category of data formats that GrADS can read are "self-describing files" such as
NetCDF or HDF-SDS. For more information, see the references pages for sdfopen and

xdfopen.

Creating Data Files

The default format for GrADS gridded binary data files is "stream" or "direct access". If
you want to read FORTRAN "sequential" unformatted binary data files, you must include

the following additional record in the data descriptor file:
OPTIONS sequential

Following are three examples of how to create gridded binary data files with simple

FORTRAN programs.

Suppose you have U and V wind components in 4-dimensions (X, Y, Z, and T) and you
want to write them out in so they can be viewed in GrADS. The FORTRAN code might

look something like this:

parameter (ni=144,nj=91,nk=8, nt=4)
dimension u(ni,nj,nk),v(ni,nj,nk),dum(ni,nj)
do n=1,nk

call load(u,ni,nj,nk,n,dum)

write(10) dum
end do
do n=1,nk




call load(v,ni,nj,nk,n,dum)
write(10) dum
end do

subroutine load(a,ni,nj,nk,n,dum)
dimension a(ni,nj,nk),dum(ni,nj)
do i=1,ni

do j=1,nj

dum(i,j)=a(i,j,n)
end do
end do

return

The data descriptor file would look something like:

DSET “model.dat

TITLE Sample Model Data
UNDEF 0.10000E+ 16
XDEF 144 linear 0 2.5

YDEF 91 linear -90 2.0

ZDEF 8 levels 1000 900 800 700 500 300 100 50
TDEF 4 linear 00zOlapr85 6hr

VARS 2

u 8 99 U component
v 8 99 V component
ENDVARS

This simple example write out one variable:




REAL Z(72,46,16)

OPEN(8,FILE='grads.dat',FORM="UNFORMATTED',
& ACCESS='DIRECT',RECL=72%46)

[REC=1
DO 10 I=1,16
WRITE (8,REC=IREC) ((Z(J,K,D,J=1,72),K=1,46)
[REC=IREC+ 1
10 CONTINUE

Another simple sample might be:

REAL X(100)
DO 10 I=1,100
X(D=1
10 CONTINUE
OPEN (8,FILE="samp.dat',FORM="UNFORMATTED',ACCESS='DIRECT",
&RECL=100)
WRITE (8, REC=1) X
STOP
END

The associated descriptor file:

DSET samp.dat
TITLE Sample Data Set
UNDEF -9.99E33

XDEF 100 LINEAR 1 1
YDEF 1 LINEAR 1 1

ZIDIB)R 1 LINEAR 11
TDEF 1 LINEAR 1JAN2000 1DY
VARS 1

x 0 99 100 Data Points




ENDVARS

Once created, you can use this data set to experiment with GrADS data functions, such

as:

display sin(x/50)

Components of a GrADS Data Descriptor File

DSET data_filename

This entry specifies the filename of the data file being described. If the data and the
descriptor file are not in the same directory, then data_filename must include a full path.
If a © character is placed in front of data_filename, then data_filename is assumed to be
relative to the path of the descriptor file. If you are using the ~ character in the DSET
entry, then the descriptor file and the data file may be moved to a new directory
without changing any entries in the data descriptor file, provided their relative paths

remain the same. For example:

If the data descriptor file is:
/data/wx/grads/sa.ctl

and the binary data file is:
/data/wx/grads/sa.dat

then the data file name in the data descriptor file can be:
DSET “sa.dat

instead of:

DSET /data/wx/grads/sa.dat

If data_filename does not include a full path or a *, then GrADS will only look for data

files in the directory where you are running GrADS.

GrADS allows you use a single DSET entry to aggregate multiple data files and handle
them as if they were one individual file. The individual data files must be identical in all

dimensions except time, and the time range of each individual file must be indicated it




its filename. To accomplish this, the DSET entry has a substitution template instead of a
filename.

See the section on Using Templates (http://grads.iges.org/grads/gadoc/templates.html)
for a description of all the possible components of the template. Second, the OPTIONS

entry must contain the template keyword.

CHSUB ¢/ (2 string

(GrADS version 1.9b4) This entry is used with a new option for templating data files
that allows for any user-specified string substitution, instead of only date string
substitution. This is useful when none of the standard template options match the time
ranges in the files you wish to aggregate, or if the files are located on different disks.
When you put the %ch template in your DSET entry, then you also need to put
additional CHSUB entries in the descriptor file. The string will be substituted for %ch in
the data file name for the time steps beginning with t1 and ending with t2.See the
section on Using Templates (http://grads.iges.org/grads/gadoc/templates.html) for

examples.

DTYPE keyword

The DTYPE entry specifies the type of data being described. There are four options:
grib, hdfsds, netcdf, or station. If the data type is none of these, then the DTYPE entry
1s omitted completely from the descriptor file and GrADS will assume the data type is

gridded binary.

bufr (GrADS version 1.9) Data file is a BUFR station data file. This data type must
be accompanied by the following special entries: XVAR, YVAR, TVAR, STID.
Optional special entries are: ZVAR, TOFFVAR.

grib Data file is an indexed GRIB file. This data type requires a secondary entry
in the descriptor file: INDEX. The INDEX entry provides the filename
(including the full path or a ) for the grib index file. The index file is created
by the gribmap utility. You must run gribmap and create the index file before

you can display the grib data in GrADS.

hdfsds (GrADS version 1.9) Data file is an HDF Scientific Data Set (SDS). Although

HDF-SDS files are self-describing and may be read automatically using the

sdfopen/xdfopen commands, this DTYPE gives you the option of overriding




the file's own metadata and creating a descriptor file for some or all of the
variables in the file. This DTYPE may also be used if the metadata in the
HDF-SDS file is insufficient or is not coards—-compliant. This data type
requires a special entry in the units field of the variable declaration. The

undef and unpack entries contain special options for this dtype.

netcdf

(GrADS version 1.9) Data file is NetCDF. Although NetCDF files are self-
describing and may be read automatically using the sdfopen/xdfopen
commands, this DTYPE gives you the option of overriding the file's own
metadata and creating a descriptor file for some or all of the variables in the
file. This DTYPE may also be used if the metadata in the NetCDF file is
insufficient or is not coards—compliant. This data type requires a special
entry in the units field of the variable declaration. The undef and unpack

entries contain special options for this dtype.

station

Data file is in GrADS station data format. This data type requires a secondary
entry in the descriptor file: STNMAP. The STNMAP entry provides the
filename (including the full path or a ©) for the station data map file. The map
file is created by the stnmap utility. You must run stnmap and create the map

file before you can display the station data in GrADS.

INDEX filename

This entry specifies the name of the grib map file. It is required when using the DTYPE

grib entry to read grib formatted data. The file is generated by running the external

utility gribmap. Filenaming conventions are the same as those described for the DSET

entry.

STNMAP filename

This entry specifies the name of the station map file. It is required when using the

DTYPE station entry to read GrADS-formatted station data. The file is generated by

running the external utility stnmap. Filenaming conventions are the same as those

described for the DSET entry.

TITLE string




This entry gives brief description of the contents of the data set. String will be included
in the output from a query command and it will appear in the directory listing if you are
serving this data file with the GrADS-DODS Server (GDS), so it is helpful to put
meaningful information in the title field. For GDS use, do not use double quotation marks

(") in the title.

UNDEF value <undef_attribute_name>

This entry specifies the undefined or missing data value. UNDEF is a required entry
even if there are no undefined data. GrADS operations and graphics routines will ignore
data with this value from this data set.

(GrADS version 1.9b4) An optional second argument has been added for data sets of
DTYPE netcdf or hdfsds —- it is the name of the attribute that contains the undefined
value. This should be used when individual variables in the data file have different
undefined values. After data I/O, the missing values in the grid are converted from the
variable undef to the file-wide undef (the numerical value in the first argument of the
UNDETF record). Then it appears to GrADS that all variables have the same undef value,
even if they don't in the original data file. If the data require a transformation using the
attributes named in the UNPACK entry, GrADS assumes the variable undef value
corresponds to the data values as they appear in the file, i.e., before they are
transformed using a scale factor and offset. Missing packed data values are thus
assigned the file-wide undef value and are never unpacked. Attribute names are case
sensitive, and it is assumed that the name is identical for all variables in the netcdf or
hdfsds data file. If the name given does not match any attributes, or if no name is given,
the file—wide undef value will be used.

Example: UNDEF le+ 33 _FillValue

UNPACK scale_rfactor_attribute_name <add_offset_attribute_name>

(GrADS version 1.9) This entry is used with DTYPE netcdf or hdfsds for data variables
that are 'packed' —- i.e. non—float data that need to be converted to float by applying
the following formula:

y = x * scale_factor + add_offset
Only the attribute name for the scale factor is required. If your netcdf or hdfsds file
does not have an offset attribute, the 2nd argument may be omitted, and the offset will

be assigned the default value of 0.0. Attribute names are case sensitive, and it is




assumed that the names are identical for all variables in the netcdf or hdfsds data file. If
the names given do not match any attributes, the scale factor will be assigned a value of
1.0 and the offset will be assigned a value of 0.0. The transformation of packed data is
done after the undef test has been applied.

Examples:

UNPACK scale_factor add_offset

UNPACK Slope Intercept

FILEHEADER /ength

This optional entry tells GrADS that your data file has a header record of length bytes
that precedes the data. GrADS will skip past this header, then treat the remaineder of
the file as though it were a normal GrADS binary file after that point. This optional
descriptor file entry is only valid for GrADS gridded data sets.

THEADER /ength

This optional entry tells GrADS that the data file has a header record of length bytes
preceding each time block of binary data. This optional descriptor file entry is only valid
for GrADS gridded data sets. See the section on structure of a gridded binary data file
(http://grads.iges.org/grads/gadoc/aboutgriddeddata.html#structure) for more

information.

XYHEADER /ength

This optional entry tells GrADS that the data file has a header record of length bytes
preceding each horizontal grid (XY block) of binary data. This optional descriptor file
entry is only valid for GrADS gridded data sets. See the section on structure of a

gridded binary data file for more information.

XVAR x,y

(GrADS version 1.9) This entry provides the x,y pair for the station's longitude. This
entry is required for DTYPE bufr.

YVAR x5




(GrADS version 1.9) This entry provides the x,y pair for the station's latitude. This
entry is required for DTYPE bufr.

ZVAR x,y

(GrADS version 1.9) This entry provides the x,y pair for the station data's vertical

coordinate (e.g., pressure). This is an optional entry for DTYPE bufr.

STID x,y

(GrADS version 1.9) This entry provides the x,y pair for the station ID. This entry is
required for DTYPE bufr.

TVAR yr x,y mo x,y dy x,y hr X,y mn X,y SC X,y

(GrADS version 1.9) This entry provides the x,y pairs for all the base time coordinate
variables. Each time unit (year=yr, month=mo, day=dy, hour=hr, minute=mn, second=sc)
i1s presented as a 2-letter abbreviation followed by the X,y pair that goes with that time
unit. The time for any individual station report is the base time plus the offset time (see
TOFFVAR). All six base time units are not required to appear in the TVAR record, only
those that are in the data file. This entry is required for DTYPE bufr.

TOFFVAR yr x,y mo x,y dy x,y hr X,y mn X,y SC X,y

(GrADS version 1.9) This entry provides the x,y pairs for all the offset time coordinate
variables. The syntax is the same as TVAR. The time for any individual station report is
the base time plus the offset time. All six offset time units are not required to appear in
the TOFFVAR record, only those that are in the data file. This is an optional entry for
DTYPE bufr.

OPTIONS keyword

This entry controls various aspects of the way GrADS interprets the raw data file. It
replaces the old FORMAT record. The keyword argument may be one or more of the

following:




yrev

Indicates that the Y dimension (latitude) in the data file has been
written in the reverse order from what GrADS assumes. An
important thing to remember is that GrADS still presents the view
that the data goes from south to north. The YDEF statement does
not change; it still describes the transformation from a grid space
going from south to north. The reversal of the Y axis is done as the

data is read from the data file.

zrev

Indicates that the Z dimension (pressure) in the data file has been
written from top to bottom, rather than from bottom to top as
GrADS assumes. The same considerations as noted above for yrev

also apply.

template

Indicates that a template for multiple data files is in use. For more
information, see the section on Using Templates.

(http://grads.iges.org/grads/gadoc/templates.html)

sequential

Indicates that the file was written in sequential unformatted I/O.
This keyword may be used with either station or gridded data. If
your gridded data is written in sequential format, then each record
must be an X-Y varying grid. If you have only one X and one Y
dimension in your file, then each record in the file will be one

element long (it may not be a good idea to write the file this way).

365_day_calendar

Indicates the data file was created with perpetual 365-day years,

with no leap years. This is used for some types of model ouput.

byteswapped

Indicates the binary data file is in reverse byte order from the
normal byte order of your machine. Putting this keyword in the
OPTIONS record of the descriptor file tells GrADS to swap the byte
order as the data is being read. May be used with gridded or station

data.

The best way to ensure hardware independence for gridded data is to specify the data's

source platform. This facilitates moving data files and their descriptor files between

machines; the data may be used on any type of hardware without having to worry about

byte ordering. The following three OPTIONS keywords are used to describe the byte

ordering of a gridded or station data file:

big_endian

Indicates the data file contains 32-bit IEEE floats created on a big

endian platform (e.g., sun, sgi)




little_endian Indicates the data file contains 32-bit IEEE floats created on a little
endian platform (e.g., iX86, and dec)

cray_32bit_ieee Indicates the data file contains 32-bit IEEE floats created on a cray.

PDEF

PDEF is so powerful it has its own documentation page.

(http://grads.iges.org/grads/gadoc/pdef.html)

XDEF xnum mapping <additional arguments>

This entry defines the grid point values for the X dimension, or longitude. The first
argument, xnum, specifies the number of grid points in the X direction. xnum must be an
integer >= 1. mapping defines the method by which longitudes are assigned to X grid

points. There are two options for mapping:

LINEAR Linear mapping
LEVELS Longitudes specified individually

The LINEAR mapping method requires two additional arguments: start and increment.
start is a floating point value that indicates the longitude at grid point X=1. Negative
values indicate western longitudes. increment is the spacing between grid point values,

given as a positive floating point value.

The LEVELS mapping method requires one additional argument, value-list, which
explicitly specifies the longitude value for each grid point. value-list should contain
xnum floating point values. It may continue into the next record in the descriptor file,
but note that records may not have more than 255 characters. There must be at least 2

levels in value-list; otherwise use the LINEAR method.

Here are some examples:

XDEF 144 LINEAR 0.0 2.5

XDEF 72 LINEAR 0.0 5.0

XDEF 12 LEVELS 0 30 60 90 120 150 180 210 240 270 300 330
XDEF 12 LEVELS 15 45 75 105 135 165 195 225 255 285 315 345




YDEF ynum mapping <additional arguments>

This entry defines the grid point values for the Y dimension, or latitude. The first
argument, ynum, specifies the number of grid points in the Y direction. ynum must be an
integer >= 1. mapping defines the method by which latitudes are assigned to Y grid

points. There are several options for mapping:

LINEAR Linear mapping

LEVELS Latitudes specified individually
GAUST62  Gaussian T62 latitudes
GAUSR15  Gaussian R15 latitudes
GAUSRZ20  Gaussian R20 latitudes
GAUSR30  Gaussian R30 latitudes
GAUSR40  Gaussian R40 latitudes

The LINEAR mapping method requires two additional arguments: start and increment.
start is a floating point value that indicates the latitude at grid point Y=1. Negative
values indicate southern latitides. increment is the spacing between grid point values in
the Y direction. It is assumed that the Y dimension values go from south to north, so

increment is always positive.

The LEVELS mapping method requires one additional argument, value-list, which
explicitly specifies the latitude for each grid point, from south to north. value-list
should contain ynum floating point values. It may continue into the next record in the
descriptor file, but note that records may not have more than 255 characters. There

must be at least 2 levels in value-list; otherwise use the LINEAR method.

The Gaussian mapping methods require one additional argument: start. This argument
indicates the first gaussian grid number. If the data span all latitudes, start would be 1,
indicating the southernmost gaussian grid latitude.

Here are some examples:

YDEF 73 LINEAR -90 2.5
YDEF 180 LINEAR -90 1.0




YDEF 18 LEVELS -85 -75 -65 —-55 -45 -35 -25 -15 -5 5 15 25 35 45 55 65
75 85

YDEF 94 GAUST62 1

YDEF 20 GAUSR40 15

The NCEP/NCAR Reanalysis surface variables are on the GAUST62 grid.
The final example shows that there are 20 Y dimension values which start at Gaussian

Latitude 15 (64.10 south) on the Gaussian R40 grid

ZDEF znum mapping <additional arguments>

This entry defines the grid point values for the Z dimension. The first argument, znum,
specifies the number of pressure levels. znum must be an integer >= 1. mapping defines
the method by which longitudes are assigned to Z grid points. There are two options for

mapping:

LINEAR Linear mapping
LEVELS Pressure levels specified individually

The LINEAR mapping method requires two additional arguments: start and increment.
start is a floating point value that indicates the longitude at grid point Z=1. increment is
the spacing between grid point values in the Z direction, or from lower to higher.

increment must be non-zero, but may be a negative value.

The LEVELS mapping method requires one additional argument, value-list, which
explicitly specifies the pressure level for each grid point in ascending order. value-list
should contain znum floating point values. It may continue into the next record in the

descriptor file, but note that records may not have more than 255 characters.

Here are some examples:

ZDEF 10 LINEAR 1000 -100
ZDEF 7 LEVELS 1000 850 700 500 300 200 100
ZDEF 17 LEVELS 1000 925 850 700 600 500 400 300 250 200 150 100 70 50

TDEF tnum LINEAR start increment




This entry defines the grid point values for the T dimension. The first argument, tnum,
specifies the number of time steps. tnum must be an integer >= 1. The method by which

times are assigned to T grid points is always LINEAR.

start indicates the initial time value at grid point T=1. start must be specified in the

GrADS absolute date/time format:

hh:mmZddmmmyyyy

where:

hh = hour (two digit integer)

mm = minute (two digit integer)

dd = day (one or two digit integer)

mmm = 3—character month

yyyy = year (may be a two or four digit integer; 2 digits implies a year
between 1950 and 2049)

If not specified, hh defaults to 00, mm defaults to 00, and dd defaults to 1. The month
and year must be specified. No intervening blanks are allowed in the GrADS absolute

date/time format.

ncrement is the spacing between grid point values in the T direction. increment must

be specified in the GrADS absolute time increment format:

vvkk

where:

vV = an integer number, 1 or 2 digits
kk = mn (minute)

hr (hour)

dy (day)

mo (month)

yr (year)



Here are some examples:

TDEF 60 LINEAR 00Z31dec1999 1mn
TDEF 73 LINEAR 3jan1989 5dy
TDEF 730 LINEAR 00z1jan1990 12hr
TDEF 12 LINEAR 1jan2000 1mo
TDEF 365 LINEAR 12Z1jan1959 1dy
TDEF 40 LINEAR 1jan1950 lyr

VECTORPAIRS U-component, V-component

(GrADS version 1.9b4) This entry is for explicity identifying vector component pairs.
This is only necessary if the data are on a native projection other than lat/lon (i.e. you
are using PDEF) and if the winds have to be rotated from a grid-relative sense to an
Earth-relative sense. (GrADS has to retrieve both the u and v component in order to do

the rotation calculation.)

Using this entry replaces the old technique of putting 33 (for U) or 34 (for V) in the first
element of the units field in the variable declaration. The U-component and V-
component arguments should be variable names that appear in the VARS list. They are
separated by a comma, with no spaces. More than one pair of components may be

listed; in this case, the pairs should be separated by a space. For example:

VECTORPAIRS u,v ulQ,v10 uflx,vflx

VARS varnum
variable_record_1

variable_record_2

variable_record_varnum

ENDVARS

This ensemble of entries describes all the variables contained in the data set. varnum
indicates the number of variables in the data set and is therefore also equal to the

number of variable records that are listed between the VARS and ENDVARS entries.




ENDVARS must be the final line of the Grads data descriptor file. Any blank lines after

the ENDVARS statement may cause open to fail!

The format of the variable records is as follows:

varname levs units description

The syntax of varname and units is different depending on what kind of data format

(DTYPE) you are describing. Details provided below:

varname

This i1s a 1-15 character "name" or abbreviation for the data variable.
varname may contain alphabetic and numeric characters but it must start

with an alphabetic character (a-2z).

Varname
(DTYPE
netcdf or
hdfsds)

(GrADS version 1.9) For DTYPE netcdf or hdfsds, varname may have a

different syntax:

SDF_varname=>grads_varname

SDF_varname is the name the data variable was given when the SDF file
was originally created. For NetCDF files, this name appears in the output
from ncdump. It is important that SDF_varname exactly matches the
variable name in the data file. SDF_varname may contain uppercase letters
and non-alpha—numeric characters.

The classic varname syntax (i.e., when "SDF_varname =>" is omitted) may
be used if SDF_varname meets the criteria for GrADS variable names: it
must be less than 16 characters, start with an alphabetic character, and

cannot contain any upper case letters or non—alpha—numeric characters.

levs

This is an integer that specifies the number of vertical levels the variable
contains. levs may not exceed znum as specified in the ZDEF statement. If
levs is O, the variable does not correspond to any vertical level. Surface
variables (e.g. sea level pressure) have a levs value of 0.

For DTYPE station or bufr, surface variables have a levs value of O and
upper air variables have a levs value of 1. (Exception to this rule for bufr

data: replicated surface variables are given a levs value of 2).

description

This is text description or long name for the variable, max 40 characters.




The units component of the variable record is used for data with DTYPE bufr, grib,
netcdf, or hdfsds. It is also used for non—standard binary data files that require special
"unpacking" instructions, and special cases of pre-projected wind components. If the
data you are describing does not fall into any of these categories, put a value of 99 in

the wunits field.

units For flat binary files containing 4-byte floating—point data that are not

pre—projected, this field is ignored but must be included. Put in a value of

99.
units (GrADS version 1.9) For DTYPE bufr files, this field contains the x,y pair
(DTYPE for the named variable.
bufr)
units For DTYPE grib, the units field specifies the GRIB parameters of the
(DTYPE variable. This information is used by the gribmap utility for mapping the
grib) variables listed in the descriptor file to the data records in the GRIB

files. This parameter may contain up to four comma-delimited numbers:

VV,LTYPE,LEVEL,RI

where,

VV = The GRIB parameter number (Required)
LTYPE = The level type indicator (Required)
LEVEL = The value of the LTYPE (Optional)

RI = The "range indicator" (for certain level types) (Optional)

The external utilities gribscan and wgrib are quite useful in determining
what the values for the units field should be for a GRIB data file.

Examples:

u 39 33,100 U Winds [m/s]

t 39 11,100 Temperature [K]

ts 0 11,1 Surface Temperature [K]

tb 0 11,116,60,30 Temperature, 30-60mb above surface [K]
dpt 0 17,100,1000 Dew Point Temperature at 1000 mb [K]

units (GrADS version 1.9) For DTYPE netcdf or hdfsds, the units field is a




(DTYPE
netcdf
hdfsds )

or

comma-delimited list of the varying dimensions of the variable.
Dimensions expressed as X, y, z, or t correspond to the four axes
defined by XDEF, YDEF, ZDEF and TDEF. For example, a surface

variable such as sea level pressure might look like this:

presSFC=>psfc 0 vy,x Surface Pressure
A time-varying atmospheric variable such as geopotential height might

look like this:

Height=>hght 17 t,z,v,x Geopotential Height (m)
The order of the dimensions listed in the units field does matter. They
must describe the shape of the variable as it was written to the SDF data
file. For NetCDf files, this information appears in the output from ncdump

next to the variable name.

If your data file contains a variable that also varies in a non—-world-
coordinate dimension (e.g. histogram interval, spectral band, ensemble
number) then you can put a non-negative integer in the list of varying
dimensions that will become the array index of the extra dimension. For

example:

VAR=>histO 0 0,y,x First historgram interval for VAR
VAR=>histl 0 1,y,x Second historgram interval for VAR
VAR=>hist2 0 2,y,x Third histogram interval for VAR

Another option in this example would be to fill the unused Z axis with the

histogram intervals:

zdef 3 linear 1 1

VAR=>hist 3 z,yv,x VAR Histogram

In this case, it would appear to GrADS that variable 'hist' varies in Z, but

the user would have to remember that the Z levels correspond to

histogram intervals. The latter technique makes it easier to slice through

the data, but is not the most accurate representation. And if you don't




have an unsued world-coordinate axis available, then you still have a

way to access your data.

units
(non-—
standard

binary)

For non-standard binary files, the units field is used to instruct GrADS
how to read binary files that do not conform to the default structure or
do not contain 4-byte float data. GrADS assumes the data were written
in the following order (starting from the fastest varying dimension to the
slowest): longitude (X), latitude (Y), vertical level (Z), variable (VAR),
time (T). If your binary data set was created or "packed" according to a
different dimension sequence, then you can use the units field to tell

GrADS exactly how to unpack the data.

For these non-standard binary files, the units field is a series of one or
more comma-delimited numbers, the first of which is always —-1. The
syntax is as follows:

-1, structure <,arg>

There are four options for structure, outlined below. Some of these

options have additional attributes which are specified with arg.

-1,10,arg | This option indicates that "VAR" and "Z" have been
transposed in the dimension sequence. The order is:
longitude (X), latitude (Y), variable (VAR), vertical level
(2), time(T). Thus, all variables are written out one level at

a time.

This feature was designed to be used with NASA GCM
data in the "phoenix" format. The upper air prognostic
variables were transposed, but the diagnostic variables
were not. Thus an arg of 1 means the variable has been
var—z transposed, and an arg of 2 means the variable has

not.

-1,20,arg | This option indicates that "VAR" and "T" have been
transposed in the dimension sequence. The order is:
longitude (X), latitude (Y), vertical level (Z), time(T),
variable (VAR). Thus, all times for one variable are written

out in order followed by all times for the next variable, etc.




If your data set is actually a collection of separate files
that are aggregated by using a template, then you must use
arg to tell GrADS how many time steps are contained in
each individual file. For example, here are the relevant
records from a descriptor file for 10 years of monthly wind
and temperature data packaged in 10 separate files (one

for each year) with "VAR" and "T" dimensions transposed:

DSET “monthlydata_%y4.dat

OPTIONS template

TDEF 120 linear jan79 1mo

VARS 3

u 17 -1,20,12 U-Wind Component
v 17 -1,20,12 V-Wind Component
t 17 -1,20,12 Temperature
ENDVARS

-1,30

This option handles the cruel and unusual case where X
and Y dimensions are transposed and the horizontal grids
are (lat,Jon) as opposed to (lon,lat) data. This option
causes GrADS to work very inefficiently. However, it is

useful for initial inspection and debugging.

-1,40,arg

This option handles non—float data. Data are converted to
floats internally after they are read from the binary file.
The dimension sequence is assumed to be the default. The
secondary arg tells GrADS what type of data values are in

the binary file:

units = -1,40,1 = ]-byte unsigned chars (0-
255)
units = -1,40,2 = 2-byte unsigned integers

units = -1,40,2,-1 = 2-byte signed integers

units = -1,40,4 = 4-byte integers

units
(pre-

projected

For pre—-projected vector component data that require the use of PDEF

and rotation, GrADS has to retrieve both the u and v component in order

to do the rotation calculation. The new (and recommended) method for




wind

components)

matching vector components is to use the VECTORPAIRS descriptor file
entry. The old technique (for versions older than 1.9b4) is to use the
units field of the variable record. The u—-component variable must have a
units value of 33, and the v—component variable must have a units value
of 34. (This is the GRIB convention). If there are more than one u/v

pairs, secondary units values are used.

@ varname

attribute_type attribute_name attribute_value

(GrADS version 1.9p4) To supplement the metadata in your descriptor file, use

attribute comments. The first two characters of the attribute comment must be "@"

followed by a space —-- this distinguishes it from an ordinary comment (see below).

Attribute comments may appear anywhere in the descriptor file, and they will be

ignored if used with older versions of GrADS.

All file attributes may be retrieved with the 'query attr' command.

varname may be set to "global" to describe general attributes that are valid for the

entire data set. Set varname to "lon", "lat", "lev", or "time" to describe attributes of the

four coordinate axes; otherwise, use one of the variable names listed in the variable

declarations. If a variable name is aliased, use the grads_varname instead of the native

SDF_varname.

attribute_type should be one of the following case—sensitive types: String, Byte, Intl6,
Ulnt16, Int32, Ulnt32, Float32, Float64.

attribute_name may be any single word or string with no spaces (e.g.: "units",

"minimum_value")

attribute_value can be any string as long as the length of the entire entry does not

exceed 512 characters.

For example:

@ precip String units mm/day

@ global String documentation http://put.your.documentation.url.here




* comment

You may put comments in your descriptor file by beginning the entry with * . Use @ for

formatted attribute comments (see above).




10[0D MOGUIET YILLYM
21nboe sanjEA YD1 JUTIWLIRNAP 0] pasn sanjea Jo aFues

431y Mmo[ ABuBIqL 1S

pasn st asuanbas moquiel ul )jing

<0)nE= §|0dqQ4 38

20uanbas JOJOD MOGUIES, Mau B saL10ads

<Ud ** £3> 7 [J §[0dq )35

[BAJ2JUL 51U} UILJIA UMEIP JOU SINOJU0D

TIBA [18A[1J0 NO¥Iq 195

(]]1jaul] INOXT) Sall] GAOGE PUE MO[2q JO[OD 138

7102 103 5]02] )35

"(521£18 2ul| puE S10[02 1NEJA(]
20s) 0 - | 9FUEI $SANYINY) “SNGLIE AUI| JUILIND §135

<HIY)> <] K)S> [0 U] )38

5]ana] A3]D J0J J0]0D payidads sias

7103 []03 §[023 )35

S[2AR] INOUGD pauIdads s1as

* TAD] [AI] SAI]D )38

M[BA SIY) MO|3G UMD JOU SINOJUOY

anjea uiwa )as

AM[EA SI1 2A0QE UMBID JOU SINOIOD

ANJEA XEWD 128

LAN[EA,, pay1oads ay) 0] [BAI)UL INCIUOD L) S128

ANJEA JUID 328

uonejodiaiu Jeaun] Jo 21qna Fuisn puUT Jauy ¢ o1 yejodiam

Aeauy] | Jjo | wo yroowss jas

[01-1] $IN0IUOD 3171 J0] SSADJDIL U] 2] 5128

SUNIYY I 335

Sui[j2qe] uaym saup anojuod |ea diys

1ea dpyspa jas

suondo aut] Inowod

<<dZ1S> YAIY3= |02 spdopa jas

[3pOLL UONIEIS 10} |apoLu sod a1 suInjal “ya1]d asnow Ioj SHEm sod
SAUL] OM] U2IMIAY [[Y Jojo)) liyaui| SINCIUOD PAPELS JO S[2AI] PUR S10[0D SIAIT SapeLs
ydesd aurn au| ojul Juawuodiaug saydesd saald ojuixd
San[eA IIAs SaX0g pLID pLE JUAIWIUOJIALD LOISUALLIP JU2LIND SaAIT Suip
sax0q pud pajid 11y3 SA[GELIEA PAULJap A[IUa4IND S151] auap
Fuiejdsip jo peajsul aji 0] BIEp AL LM} ajy Jenatued uo ojul sanid u apy
tod £°X 0] uonEIS 183509 puly uspuy sajy uado sis1| saly
107d [jy pud anjea syidads pug} UOHBLULIOJUT UONBINTLUOD SIVA0 151] dyuod
Ieq Jous IBQLID <uondo= b
107d Moo, oo :aue suondo Lanb <uondo= f1anb
Uone;s 18 gleq pulm 10id qeeq Aep e uey) ssaf poriad awn AWos Jaso [ewanip
HELYD Jeg] 1eq SR A[YIUoW-1jjnuw 10 Ajiuou |puosEas

:aq pinoa add-oyderd asaym

ad4y-aydeas ynoxs jas

sad A} oiydesg

aam sad A awn g,

‘LIS pauyap Al si AWEWIEA *[221F0[0IRWID §1 Y2IYM ‘AQELIEA AULAP

<ad£) aun

1> dWRUIRA AJIpow

J[QELIEA PaUap U Aq Pasn SaIN0Sal A} a2l

ABA JUIAPUN

* 53|18 2Ul| PUE S10]03 INBJAC] 325 “IIBW UI] SIS

AMJEW AR )5

‘(ajqe[ieae ¢ pue ¢*7°1 a41s A|uo Inowod = 1noxT) 'sajlis

FUI[2QE] JN0IU0A S[0IU0D afed [pnua ag unfim ease ayl jonuos XwA wwd xwx uwx  eaed jos 2dxa—1uA
ojne | Surys | pasaoy | gjo | uo qepd jas aded jenuia,, auo Fuuyap XxwAd wwd xwx uwx  deda jos suoissasdxa yuanbasqns ul pasn aq UED UL YIIYM DqRLBA Mau NeId | sdXa=arA augap
1J0 10 uo Suroows auyds sum 330 | uo diaja jas ane1s 1jnejap ¢ aded jenuia,, 01 [enba si afed [ead po  adeda jas aly waumna oy Jaquinu ajy Jodussap o1 afueya|  sagquinu ajyp jas

jon3uo2 abeyd

“pauado ajy Jorduosap 1se] a1 a50[0 #agy asold
‘puBWILIOD uado, U YIIM Pasn asolf) 01 Jejiuns 2|y Joidiiosap
BIEP B BIA 2] §OS-ACH 40 419U WBULIOJU0d-§ (1Y V(O J-uou & suado ajy uadogpx

"192lqo BEp §CVAD) 2U0 SE J2Y1aT0) S JO SALIAS
-awin # Suins Joj e sjuawngie [euondo ay | SUONUAALOD SOYVOD
AL} 0 SWLIOJU0 1B afY 1eULo) SCS-AAH 10 JaDeu e suado

<sdansawng aejdway= ouajy vadoyps

a1y aodiosap uado

Jweuapy uado

AUI] PUE S10J02 1 NEJa(] 295 *dJAIS AUI| JO INOUOD [ §125 aj&)s 2141sd Jas anjea auo o} )1 X1 Jo San[eA Z 128 <7IBA> [IBA Z )as
2ouanbas 10[0d MOQUIRT PASIdAA] - LIBIADL anjea auo o] 11 Xy Jo sanjea A 125 <Z|eA> [[BA £ 125
aouanbas A0OX MOQUIRT.~ MOGUTES 5 AN[BA AU O] 11 X1} JO SaN[BA X 135 <ZIBA> [[BA X Jas
i EEL QR INO NOK, Ealie 195 BJEP SUI Ul SUi) Jes,, ) O] W) 5135 <TIEA> [[BA 1 jas
2UT] pUE SI0J02 YNEJa(] 225 “XapUl 01 JOJj03 INOIOD A S1a5 Xapul 10[02 Jas L - 2
. : UOISUALLIP PAXL - [EA O [9Ad] 1)1 §10S [BA  AJ] 198
saaniwad sowydesd Suimesp 1o vase Fuiddyo 14 o1& 1y4x ofx dija jas . - <
7IBA 01 [[BA WOL) AJBA 01 3PNINE| 5195 <{IBA> [[BA [TEES
suondo saiydeus) — " - 5
1 ZIBA 01 [[BA WO AIEA 0) PNUTUO] S198 <7l8A=> [[BA U] )as

SJUSILOIIAUD UOISUaWIQ

UONBIARIGQE D|qELIEA B
51 uoissaadxa 1sapduns agp tmopuis indino sogdesd au eia eep Aeydsip

woissaadxa p
uoissaidxa Lepdsip

31 Xapul 1003 10 J0[03 01 10[0d PUNOITHIE] 135

21 punoadyouq jas

jerc usdo 11 o0 6 Py gy “Auo siopd saaydsiwan ajoyp apmine] 1souuano ay e jojd Jejod e aoj
aulj [BaaA Yum 221 uado 01 ajgueLn 8 ou 11 1ndin au T -aur __m_,_,u_...”_.a.w_ “u,:u _.___._ozcH ﬂ“mEu____ﬁwN_ _u%:m.:-u_u“:wm A —— awedj sepnana e sjopd ‘suonaalond uol-e) Joj aweyy sepndumaal e sjopd Ao
puowep . X 9 ou [Tim ndy 1L "aul] P! SAVID uo p 1=y P 1124s; awiely ou sjopd o
- SVID aaea) o - b unb
arenbs pasoja ¢ aaenbs uado t S1591q0 pOUGSP uoiFaa paddija punose awesy Jen3ueiaal e siopd uo
22112 pasojd £ ajoand uado z ([ Sasea]al pue saj1y uado ([ Sa50[3 UOLIPPE UI PUE “1aSal SE ALLIES seue suondo 10)d B uo awel) ay) jonuod
S50 1 auou 0 PsI0U Lynqy solqdeid suans <uondo> awmray jas
(7 IR fyewD "a'1) sFumas Auew £q pasn sadA) Jayaew :aie suondo) “paytpout jou ae sBumas  Aefdsip1as, ayp (¢ paseaja T L
e s19(q0 ﬂ,m__cu.m MZ ﬂw_.s,ﬂumo“u Enc.q_.nw_m_wz (1 ._ ”mww__ana_w_zw ey, “INEjAC] SI0[02 MOQUIRS ilm auop st Sulnouod pue Sulpeys i J0[02
Ysep jop jop L ysep 1op 9 SULMOJIOJ i MBS [BRIUL S 01 SCVAD SOZENIUL <UOHC0) *2|e2s £247 0] apow ay) 5195 | a[easAaad|Kaid
op S ysep Hoys Fuoj i APOW JALING 2|GnOp ul uaym ‘Japng Aejdsip eapd anqy aun suondo “Aejdsip ayy jo apow ai 5198
ysep uoys [y ysep Suoj z s128pim 1ou ‘aydesd Jeaps saiydesd <<10]03= uondo= Lejdsip jas
pijos 1 auou i 1a1jng JUaAd Yysny SIUIAD
odo] SavaD a1 jo Aedsip ajqusip2qeua]  yo | uo spead jas|
sfeen ¥ g ¢ & —z ‘a L 53 ' w as 25 Y 3 > D A -~ L. L -
(" ‘pus3 ‘dow i ‘sl Sikreo 1) SBumes Awsus Aq post esikye ouly :are uondo tAejdsip ay Jea)d <uondos o M,_:-_Eov auap suonesado Jo 1s1] Kewwns & saarg | diay |
Aaud Sl ajdand ysep jd | Fuissaooud purwWOD IM FUNUNUOD pue Sulead sBunjes jeseusn
enbe €1 mof[ak yep z1 alajaq passaud §1121ud [NUN SHEM VI “PAINUNOIUD 51 PUBLLILIOD
anq-paw 1 WaIR Mook 01 JERD © J "AUWIBUJ {1} WO SPUBLLILI0D §(]V40) JO 2ouanbas v S3INIIX3 001 > sieak 10j Amuad jo Fuas JNBWOINE J[qBud -
adand 6 SRUBIO 3 <gBav+giie> aweuny 2axa “payjse j0u s1 uonsanb uonELALIO AU
MOlA / e — 0 (s1a1weted yim) 1duos §QyaD B uni pue peoj | apow yeaaod ur spead ung d-
wess S anjq + <sweeds aweu-ajy uns “payse 10U s1 uonsanb uoneuAaLIo A
- = puewiwod fejdsip £19ad 210j0q 1d1ds sandaxa Ajeanewoine | 1duds unadwy jas “apow adeaspue) ut sprad uni I-
usaid £ L +. ~dd ‘pauado st mopuis indino saydesd o
UL ! i : spao0a A ¥ 01 spiood afed |xdd Axgdd OpOI tjeq U Speis nt a
(o tsjoay) sidopa ‘uonng Sulns ‘aul] o]0 a'1) s3umas Auew £q pasn $10]0d - . = i el & ~ 3 " 3
( 1934] 1 q auL 1 o] 1) saur qp 1 SpaGED, Ay 01 Spi60D T JINGY LI 98] W01 ] SAVAL SUILITIS Uaym PUBIILIOD, JINIIXD| pPUBINOD, I-|
sad/} sosew pue sajfys aul| ‘s10]02 Jjneje(] SPI003 AX 01 5pi00a pLA| A [A AXZId L >, -] [Ddqr-| speas :weaoayq
SPI00D plaom 01 5p1ood puF | za A mpad suoljdo auj| puewwo)
UONIEIS 1B S|OGLIAS J9U1BaM 10]d WASKAM SP4003 PLIF 01 SPI00 plom | TA |A  J3Tm
SMOLIT PUIM JOJIRA 10109A SpI003 AX 01 SpI00a pom | za [A AXgm 22 11D BUAY AQH/ AR INOYIm © 21sse|d,, spead aspuad
Sanjea uone)s 10| anjea SP400D PLIT 015PI00d AX | TA [A JIBCAX pajgrua JOH Yum speld Jpysprad
(@-1) wod 8 12 sqieq puis jo saLas aw Jo|d qaugas) SPI00D PLIOM 01 SPI00d KX | TA |A MTAX pajqeua J(01eu [lim speid Juspeas
(uon 20BN G IV T-SAVID Al Jo Aes Ste] 5a[qeINdaxa BuLmo]|0] AL} JO Ao 0} jul| spuad
-615 (7-1) wned B 1 sjoquiss 1aieam Jo SaLIAS AW 10| ] KMI5] A[qEI UONDUNY pauLap Jasn ayl 18| upn
101d aunweang Weans 1 urod 18 A 2]qeLEA pauyap v Jo anjea a sarid | [ 1 [A [eajap sa|qendexa weiboid SQvIO
elep inoqe uoneuuojw ejdsig °s s TuLs Jo Ipim ay) sanid s Buns : B - - o ;
701 0103 POPES ST 375 3t oxiawy Jo owen jaid T pznp@Bunielaq) N.mzn_ Jayasiaj4-saiap uuey Aq papduwod (£ B19q £’} voisian Savi9)
1o1d ydeid saneag 1aB5 STUINAS AW INOGE OFul SAAIT awn L'} UOISI3A pled adualsjal SAvio




SqIedq J0 SMOLE JO Jaqumu

a1y} uIy) o) sqaeq 10 smoam pum Furdejdsip a[iym pasn si uonauny
siy ] anjea gep Suissiu iy o1 Jdxa aip jo sanjea Sunewaye s1os
anjea wep Fuissiw ay) 0] 138 e

Jdxa ur san[eA Y1 ‘0J9Z UBY) S59] JJB SAN[EA YSEU L) JIAIUIYM

(Adrys*xdrystadxa)diys

(ysewadxa)noysew

spun aFed £x unuiod 1samop = [£4x
aUl] IO X0q = 3poul ¢ 1a8pim — um “Suipueq Jaqgn

TA TX [A [X APOW UM PUBGL IS

uondalosd 21U [BULIOJUOd PaquIET] daquuej

uonosafoad apiamjjoy | apramjjow

uonaalond anydesFoyug adoyuo

spun aded A unwiod 1sayBiy = Ao uonaalosd uosuigoy uoSuIgol

onydeiFoasars Jejod inos sds

JeIsU0S & 0] pud v Jo sued snouea 125 01 nod smojje uonaung | (<Sey‘>1suoradxa)ysuoa

LJHoL-0 0 fLuo, - | aquunu uonng m_$u._UE_

suonoung pug

1|0 Jaquinu uopng meapas

SANQLIIE A Yum A% uonisod uo uonng e smep |

uoissaidxa ue se papiaoad aq jouued siy ], ‘qur ut *amssaid doy
Furpunog a1 Suiad quesuoadol wonoeq Ayl uo uoneIFAUI a4 punog
01 pasn ag [1m yormiqui un ‘amssaad asegans at JuipjaiA uoissaadxa
Idxasd paerdaqm aq 01 Anuenb Joj uoissardxasdxa tazaym ‘saeu
-1p100d ainssaid qui ur [eaSagu (earuaa payiam-ssew ¢ suuopiad (doyadxatadxasd)juia
pajgesip s1 Sunydam ease ey 1daoxa ‘aaee se auies

(uip A punp L zunpx wrpxiadxa)

Burys Jysy gipia £ X 12N Uo}ng mesp

siyderdoasas sejod yuou sdu

gase Juofd
aup sjjy 10pd 2y paureuiew jou si onel 1adse ataym uonaalosd uope| pajeas
nejag] pauteuiew onel 12adse yum vonsaload uojae] uopie|

raie spriomAay "uonaafosd dewn wawumo s1as|  load foadw jas

IS JJO,, - AIeIS U0, - [ "$I0[0d Uonng 135 |

Buimeap/suonoalosd depy

SSIUWHY) €199) TIOIY 1109F 0 £19°9 T1929 11999 1 1198

s1ebpim

[¢-0] Joquinu uoy o1 2Fueyd | Jaquinu juoj as |

ydesd jo doi e apn meap BULS AP MEAD

2P FUISSIL SSOIIE PAJIAULDD 2q |[Im Saul] JJ0 | uo uuodssiu jas

Sul[eas SIXE-X 10} san|ea ajq

-BLIEA 31} Jo 23l tsj0]d Janeas Jo (-1 Sumojd 1o afueniag 1A OJA TIBURIA JIS

PAIQusIp 51 FUnZom eade 16t 1dooxa ‘aae se awes |
(<<sBep‘>oun‘>zidxap* padxapladxajueaw
({pp=1eT p=1e] 08 [ =U0|‘(=Uo]1)aAre T3} £ 10 1B 10§ aq 150U TUIpA
pui [WIPA X 10 U] J0j 2 1SN ZUNPX PUe | WIPX ‘a3Riase aIe S30p
(zunpA* unp A puipxt punpxiadxa)ases
zunp pue junp £q payioads 28uel uois
-uaunp ayy yInoay padesase s1 adxa -uonouny FuiSeiase pazijeiauad
(<<sBep‘=dun‘>gidxap' padxapiudxa)aae

suonound Buibesany

sBupes juo4

(pauyapasd a1 ¢ 01 () 66 pue
9] UI3M1AQ AN[BA B 3q ISOL WU JAQUINU-I0] 02 IAqUINU 10]0d
MAU B 0] WAL SUT|SSE PUB ‘G0 UIPIM SI0[0D MAU SIULIP |anjq uadds pad winu qia 3s

sBumyes Joj09

Tuijeas sixe-£ 1o sanjea ajq

-BLIEA 31} Jo 2Fuel ts10]d Janeas Jo (-1 Sumojd 1o aFueniag 1A O]A dTBURIA JS

SPUBLLLLIOD MEIP £ 2A0GE AU 10} SSAUNIIL] AUI| PUB J0[0D 5135 <YI1Y)> |03 JouuE jas

SINE 7 21 JO Tuijeds Fo| 5105

augapun | dems | jjo | uo Sojz jas

(] 10 W) | 101 - apis

‘saljaul ul - 1aspjo asayp, sjaqe) sixe £ jo uonisod sjonuod apis jaspyo sodi£ yas

ydead ayp jo dor uo Fuins, a1 v muIp BuLys AN meap

uonisod £°X AU 18 TuLNS JADRIBLD L) SMEIP Burys A X JuLys meap

2715 1a1oeieyd BuLs A s19s | <IqBag> YIpim zisa)s )as

TASIMYIOND - (G- “ISIMHDIO[MAIUNOD - () SUONEOY
10q T - 0 fwonog Jauea - 3 Y| wonog - [q 'doyydu - n
oy aaquad - ; fyardor - fyBu - UAuEa - yaf- |

TUONEIYNSN[ “SAINGLNIE FuimBp SuLs s1as

<! ) yusnl= (02 FuLys jas

1> <{MY)> <uoly

saajwud Bug

UOITEIO0] PRyIdads Jy) 18 [oquiks xm pagrdads auy smea |

<<SSIYIY)> J0]0d= 2715 £ X [OqUIAS wASXa meap

[ A=uX pue [X=ux aiaym autj&jod pajjy e meap|

uf ux = 74 7x 14 X jAjod meap

1dxa 21 Jo WwaSue) SLNALOUOSI DU SIYEL (adxa)jum

adxa ay) jo ynsas 2 jo 100 azenbs ay) saye (adxa)yabs

(sueipe ur} adxa papiacad a1 Jo auls au saye {adxa)ms

zidxa jo samod 2y o1 |adxa o sanpea sy sesiea | (zadxatpadxa)mod

adxa aup Jo (o] aseq wiuueSo| ) sayel (adxa)pBo]

1dxa jo wipuedo] [minjeu ) sayE (adxa)io|

BB (2101 A A APIAIP Jou Op 1dadXd dAR SE dWIES ‘|RITMNUT [BIGUDT (adxa)yud
BIEP UOTIE]S pue papplid ¥ s1 1dxa asaym ‘uonelado xa 2y sunopad (adxa)dxa
1dxa a1 Jo awisod ayl saxym (adxa)soa

/A = gue) Guisn adxa om1 ay) Jo 1nsal auy o) topouny | ue) a saldde | (- 1dxat padxa)zueye
4dxa jo ynsar 2y 01 uonouny | uis ayy saijdde (adxa)urse

adxa jo ynsai ay) 01 uonauny | 02 ay satjdde (adxa)soon

E)Ep UONES pue pappud uo satesad() adxa jo 1jnsal jo anjes ainjosge (adxa)sqe

SUOIIUN |BdJBWALIEN

(521415 aul| pue s10[03 JNEJa(] 23s) sadA1 JYIRN Jaysew & smep |

az1s A x adpaew yaew meap

ajFuedal pajjy & smesp |4 igx opd ox joas meap

a|Burioad pajjyun ue sweap | A 1gx ofd ofx 231 meap

sanqLe
TX 01 A *[X Wodj aul| B smep

Fuimelp aui] waund Fuisn g4

A TX A X aul| meap

3|y pus indino asofd
nchno apy pud sajqeus
Aum]speIf—aureu] “1as you ji ‘aureuy pud indino

AL} I|qESIF
ALIMJ INOXT )35
AWBUY LAY IS

ajy pub e ajpm/aleaID)

saaniwud a1ydess

uo stneja(] ‘s1es pep dew

SaJIY 40 ST AU} 0] UMEIP SaLpunoq [eanijod juem nok Jayaym s10ajas | jjo | uo 1jod yas

a|A1saun| pue
10103 paipiaads ap Suisn sjo)d Jejod uo saul] UD[AR] MEIP 10U OP JO MEBIP

[EINAAA | [RJU0ZIIOY | <<]03> 3|A)S= JJO | uo puid jas

s w52 (yardejyasewr] Juisn ) yeuniof s a1y e o ndino JEULIO)AY 1M
JBULIOJ dwnp smopuls ¥ L) UL 3|4 B 01 MOpUIm >5__._mm._,m ay1 indino Y pmxIno
a[y mnchino wad asopd Jurad apqesip

JEWLOY apoarlaw e uw 2]y & ol Lejdsip wauna jo syuauod ay) Adoa yurad

punoidyorg dew ay meap jou saop “go Ji |

o | uo meapdw yas

(dor 10 wonoq) 1.0 q - apis
SS3UIUI U - 1250 YN, "S[2qE] SIXE X jo uonisod sjonuoed apis jaspyo sod|x jas

SIXE A S|041U0D [e<dZis> Y1 (03 spdojL jas

SIXE ¥ S[0JIU0D | <<dZis= Y1) > [02 sydojx jas

|2qe| sixe £ meap FuLns qeps meap

[2E] SIXE X MEBID BULIS qRIX MEIp

" tEQel TG 1qB] UM SIXE £ U [aqe] = zqel [ 19%1 sqeif19s

e feqe] ‘7qe] f[Qe] Yim SIXE X AL [aqe | zqe | [qe) sqepx jas
[GR] SIXE A SMEIP J0/PUE S[ONUOD duLis | ojne | 3jo | uo qejs jas
[2QE] 5IXE X SMEJP JO/PUE S[OIU0D BULLS | 0JNE | JJ0 | U0 qE[X 125

SIXE [201AA AU Jo Japao ay sdiy uo digs jas
SIXE [EJUOZLIOY 2 Jo Japio auy sdijy uo digx jas
10]d B UC saxe ay) sasiandl U0 AJIAX JIs

SIXE & AU 0 [BAl21Ul [age] 3y saytdads |eatayur junpd jas

SIXE ¥ AU JO [BAIIIUL [2qE] 21 saU10ads |EAIDUL JUI[X 28

sINE A ay) J0j 101d 01 s[aad] [aqe] a saydads » ZOB] [q¥] SAI|A Jas

sixe X at 10j 10]d 01 sjana) |aqe) ay) saydads < ZQE| [q¥] SAI|X Jas

Pa[aqe] 2q 01 SI SIXE U] say1dads pud JIE)S SIXEL J2S

pajaqe] aq o1 si Sixe ay) sayidads PU2 JIE)S SIXEX )28

Buijeqej/uonejouuy/Buijaqe] sixy

92 - |2 S[OqUIAS JALIRIM JO] SI0]0D 135 (92 €2 £ £2 3 |2 S|0INM Jas

10U 10 san

-[ea 211 01 1xau padedsip s1 p1 UONEIS AU JANIOM S[OIU0D 130 | uo pus Jas

NTIp 221 © SE RIRpP [2pOL i1 JO Jaquunu ay jojd

gaipou | ¢aip | yueyq | yuejqou sydojpu jas

panojd Jaquunu ajoym a1 Jo SUTIP 22U ISE] AL AJUO Yl

aWeyy [y uaAlF 3y 0) puewuod juud ay) sajqeus [aweuy yurad ajg

indino AdoopuieH

APOW 0INE 10 SANGUNE
aul] paisanbaa 2y Fuisn punosdyoeq dew ay smep

<<YNY}> 245> 10]02 | one dew jas

jawaioul Fuidoo) jas
1:1[NEgap {40 24X YFnoay) ajewue

a1out spuidoo] jas
1z]l4|x wnpdooy yas

*SAIMO[INEJA(] "EILIAUWY
110N A[UO $12A00 deLUU “SaUIINO ANUNOD PUR ABIS SARL S2IIL pUB SaIW
YUON Al il P Y saiy p!

130 JO U0 UOTJEWIUE 13§ ‘uonewiue jonuod|  jjojuo Surdooj yas

dewu | saaiy | saaw | saamop jaspdu jas

Laquunu 1B1p daai € st uolieao] dis ayn ut saqumu ayi wojd

G negac "o[
01 | Wolj st anjea ajaym “AIsusp auljueans ai saytaads

<ghipous <gHip= spdous jas

ANJEA UIPWLAYS JAS

1J0 10 U0 UOISUdWIP 7 AU jo Fuljeds Jof s1as 130 | uo Sojz jas

o]0 payisads
) YU pud panjea Jadaul payidads v apeys [[Im pue

‘s1adaqun papunod se sanjea pud sy siean adAy indino pud) “Zd TA> [ [AS|BAD) 135

sjojd Foas21s dejod Joj sapnine| pue sapnyiFuo| adualajad s1as |

uonewiuy 2715 pEaY moLIe sayiads IZIS PEIMOLIE JIS
) ) x| uwy Xwuj uwuy | 3o speadu jas Fuijeas 1Fua] mowe sayizads|  <apnyuBews a71s [asade Jas
U0 SI 3pOW J3jng AGnop udym ‘sidyng sdems | dems | ) ‘puetiwod 1dw jas 2y Aq payiaads sFumas ap uep 1J0 10 U0 SUIIQE] MOLIE 135 JO[U0 qupLIE Jos
1J0 10 U0 apour 1aing a[qnop 5125 | yojuo yyngp jas | :..“_op._.__ﬁ _.uﬁw”uﬂw_%wﬂMuwﬂw__wm_“ﬂwmmmﬂdﬂhuw a,..m_oﬂm:__..”%n.m_w_ﬁ%um_%”m_w%%m sIaquinu aiyy jo (spun Janojd Jo ‘sayaul ur) azis 3715 JZISHIP 195
M- 23 3 -3 -
Buuayng a|qnog] | siy aeoipur 01 (,) YOLILISE UE 2q UED 11 10 *CCT O1 () WO} JAQUINY B 3G UBI aouyd [puiioap ays Jaye SUSIp Jo Jaquunu 1quinu wnusip s

1 tad 1 dew au 51 ad 41 otaeyaq punos@yoeq dew jonuod o) pueliwo:

‘nuawdoap sy jo aseq, a1 Jo azis iy e wIiay

pue yp1a inuawdoap Ayl Jo aseq, ) JOJ UDNEDO] 131U2d A1) e £ pue X {(po
01 (1) Jaquuinu 128pIm PUEIIOD | uonng mesp, o1 Jepius nuawdosp v Lejdsip
JX2) 3y Ppiw A X Jaquinu nudwdoap meap

<<= <IA)S> <[09== | Jjo adL) ydw jas

PAIY NEJAP PIA|IY IO PAUI[ING X augpino | pajpy sydoarq jas

anjea wiokj s|[ej Jo wodj sasu e o) | wonoq | anjea aseqaeq jas

waasad wi sieq usamiaq ded ay s1es |ea dedaeq jas

s[aqe| uoj|
/e] se pajardiagul 1ou a1e sa[qe| pue umelp si dew ou ng ‘pajeds se awes o

10u 10 suondo payroads sy Fuisn saul] puUd meip

[E21349A | [BIUOZLIOY | <10]0d> <d]A)S> | JJO | w0 pLI3 jas




"JUAWLIOIAUS UOISUAWIP JULIND AL} SAyIpow A[[Ba0] 18y} uoissaidxa uolisuawip

' stadxaunp <] s1AjBNWLNEIAP YL DqELIEA SI) SUTBIUOD TBY1 J2GUINu 2y ayi s1

#2ly ajy soduasap gep ay ul payraads se a|qeLIEA U 10] UONBIAMIGYE JU1 S1 AdIqE
(" adxewip'idxawip)#s|y Asigge

a]y 10 dINo ay) JO AWEU A ST A[Y0 AYM [P 0-
a[y maw §vAn ndur ay) Jo aweu Ayl S1 YW AddYM AW 1-
:suondo Julf puBLIWo)) "3[Y J0) B 01Ul [y BIDW S VD) A SLIIAU0D

|a1go o-] [apyw -] JIEX3 weaSoag

sallj 419 sjesld

a1y uluogiso ndino aup jo aureu au St 2YO AYM YO O-
Ay Ba S0 ndul Ju JO AWeU A1 S1 YW dayM Ay 1-
2S0qIA A=

dwes awm 79 ajy v ppe 5=

punoiiyaeq yor|q ¥ Uo 10[0d a=

Japeay ajy 1dussisod ul apnjaul 01 AoU B 10j YsB u-

101d a1 uo pajund aq o1 [aqe| B 10] 5B 1-

az1s saded 1ana) §n I-

Jaund S4/200Z1 dH uoe Funuid J1 nyasn *ajy a1 jo pua ai) 0] p-jaa ppe p-
punodyoeg AIYM B U0 J0[0d 2-

azis saded vy NIQ e-

ndino g [aaa wduogisod z-

ndino | jaaa] wagiso I-
:suondo aui pueunuo)) "ajy 1d10§IS04 B 0JUl 2] BIW S VA0 A} SLUAAU0D

[a1yo o-] [apyw -] [a-][s-[[u-]17-1[p-112-11-101- | e-[z-1[1-] sdoxB :weadoaq

23|y 1duag1s04 Indino ay) jo Iweu aiy) s1 YO AAYM (Yo 0-

3y eaw §eyan ndur ai) Jo aweu Ay S AjYW M Ay 1-

1aqund §d/I00T 1 dH uo Funuid J1 [ngasn ‘ajy auy jo pua iyl 01 p-|no ppe p-
(osdxd pjo=) punoidyoeq yor|q B U0 JOJOI I

(masdx@ pjo=) punouFyoeg alym 8 uo 10j0a -

:suondo aul] puewiwo;) “afy 1dLDGISO] B 01 A[1 BIAW S]VI0) AU SLIDAUOD

[o1yo o-] [opyw t-] [p-] [1-] [>-] sdxB :wesBosq

sa|y }duogisod ajeald

UOIEIS Y83 10j | 100L12 AN[EA LNLL
-IXBUI 31} SIINJ3I PUE BIEP UGIIEIS JO SALIAS LT B SAUTUEXD

(<jua w->gadxap' adxapadxa)xewuys

UOLIS OB 10) PAIAIUNOIUD aN[EA
WINLUILILL 3Y) SUINa] PUR BIEP UOLE)S JO SILIAS AL B SAUILIEXD

(<1ud w-*>zadxap* padxaptdxa)uiwms

AU J2AD WP UONIEIS JO aFeaaae ue saye] _

(<iua w->gadxapt [adxapudxa)asvuys

B1Bp uones ayl Sunuasaidal 1nsa pappLd e pjaik o1
BIEp UONEIS AU uo pautiojsad si sisA[eue aandalqo uelissal)) v

(<<ssand jsaysnpessadxa wsadxa” pld)saoeo

SuoN
.mua__._o:m.mc;uan,uumamv__um_.:o._._cc:m_cEEE:mmE._o.run rnuwlzﬁ.m.‘.n»wl_u_‘.ur:aa._u

suonoun4 ejeq uonels

(adxan rdxansadxan adxanjubs  uonenajes ayi suuogsad (adxaaudxan)dew

Furaualayip anuy a1 Fuisn 20uaFIaAlp [BIUCZLIOY A1) SABN[RD (zadxa* padxa)dapy

papiaoad spuF ayl uo Sutpuasagyip anuy Fursmuiod pud

yaea 18 (A101u0atat) [ana auy jo Juauodwos [eaias 2y sapenajea (adxaatadxan)anay

suonouN4 J0}93A

Furlrea awin ) s1 1LY NS [BUL
7 UIEIGO 01 SILIAS WL DY SIONNSUOD UDLY) Satun paxy e 1dxa sy saen[eas
uonauny dooj) “JUALIUOIIALIY UOISUIWIP Y] Ul uoisudwip Furiies st awn uaym | (adxa)doop

suonoung asodind |evadg

a2y saaidap w ameraduway

ALY SUIMALIZYIAL ‘Auprny aane(as pue amesadwan jenuia uaad | (adxayatadxas)igyaas
3/3 w b ‘Anprwny syoads

suamag bzyaar ‘Suprwny aanepas pue amesadwar e uaad | (adxagatadxaa)bzyaay

suoioung |eaiBojosoalap

wip £q
vmm—__uunw:o:uy:vo.::fazu:c:o__anouuc.u._o,c%_uu_u:_n.unm_.:._o.tnn_ TE__U_.:._.“»E:Z

suonoun4 asualayiqg ajuly

aweu ajqeLies e 10§ uoneayidads yapdwos

adxa jo ynsai pappud 2y 01 Funpoows juiod g e swaopad | (adxa)gyyws |

sajqeuep

suonoung Buuayiy4



0 = Z uonippe Jo jnsay  ndino jeurt

(wns) wnjad

JTea4[Iea=tuns
(ZIeA‘ [IA)IPPE UOTOUN]

Z, =Z :UONIppe Jo SNy, Aes
(&x)uppe =z

og=A

0l =X

apdwexy

‘pauanyai aq [im Sumns TINN ¢ ‘popraocsd 1ou ji ‘[euondo st uotssardxa ay
(uoissaadxa)uanyas

IPUBTULION WINJAT AU} 351 “UONIUNG € WOL) Wl o]
(WaeA “ ‘gaeA ‘zaeA ‘[IBA)WRU UOHIUNY

p10921 UONIUYSP uondury 3y Suisn g oL UMO J3sN B SULap 0]
(Jomeu

:sasarpuated oy opiaoad [[ns 1snur nok ‘SluAWINGIE oU SEL| UoNaung iy §|

(uxe - ‘¢3ae ‘z8ae ‘[dae)owreu

1Aq pavjoaur are suonoun, jsiuawnie Surns aiow 1o duo asey Aew ing ‘nsal Fulns a[Fuis
€ dABY sABM[E SUOTIOUN] "Pajen]eAd Suraaq sI uolssa1dxo 1dUas B B payjoaul aJe suonaun |

suoloun.|
S[Iympu
[+1=1
2 P,
1, 1 198,
O1>n01yM
1= apduexy
Aympua
puBTILIOd Yeaaq oy asn dooj a[iym a) PUBLULIOD

JIX9 0] ‘PUBTLITIOD ANUNUOI Y} 2sh dOO] S[TYM ST]) SNUTIUOD O] uoissaidxa apiym

oo ATIHM

Jipus
0c={
(01=1)31 01 [enba s1
Jpua foz=l (o1=141 sapduwrex:y
iSAVIO ut payuawerdut AW , J1 9S[9, ON SI 219 | 1)ON
iparmbai Jpua
PUBLLILIOD
Teuondo aspa
PUBLLILIOD
sau1] pajetadas oq Isnuwi goea uoissaidxa
Ho1g A1

uo[, uoj 128,
€], 18] 195,
uof [jnd
, :apnuduo] Jayug, wdwoad
e[ Jind
. aprine] g, wdwoad
aul| Aes

Jauo Fulky ay ‘ued 1213, = aul| sapdwexy
“AWBU J[QELIEA PAEIIPUL AU 0] pauFisse s1 1asn ay) Agq paraua
Fuins 2y pue ‘(uamadr aferue aip 01 dn) indur paeoqAay Jasn 2y Joj sasned 1duos g

aqeraea jnd
andup paepues ay wody anjea/Fulis ndul ue peas o],

jwinal
I
aFeiued e puadde you saop 11 daoxa Aes, se Aem awes ) sy1om puewiwod dwoad, ay

voissaidxa ydwoad

:Furns 1sanbas indur ue im0,
voissaadxa Les

“C:n_SO PJEPUEIS ) [BUILLID) 31 O} UOHEULIOJUT 3)LIM O

ndinopndui piepuels

L0€ 6T 8T LT 9T ST HTET TT ITOT 61 R1 L1 91 51090198, 01 [enba si

S10]02, 5|02 125,

€102, 7[00, []07 = S10[0D 10
£103047]0394,] |03 = S10]0D
0 6T 8T LT 9T, =¢g02
» §T PT ET TT 1T, =1T192
. 0T 61 81 L1 91,= 1199 opduiexy
Joiesado ay jo peaisu (, ) saronb
aFuis omy 1sn(ao (o) Joesado apeuaeouod ) Fuisn STULIS AIOUI IO OM] JRUDIEIUDD O],

sfem paraadxa sy w uonesado jo sapio ay
Appow sasatpuate W31 01 Yo paunopsad ame suonesado ‘aaa] 2ouapadasd awes ) Ui

== > =< < =j

Sw_

[

. *
(Areun);
st sioyesado ay jo aduapadad ay |,

0 ASTVA
ML

aie sanjea [eaidor]

san|eA |esibo

219

-BLIBA PAIBIIPUL 3] JO aN[EA 3Y1 2 01 PauTIsse s1 1Nsal ayfl pue ‘pajenjeaa si uoissaidxa ay |,

uoissadxa = ajquiIeA  [S1 pI0d2) B UTISSE 01 JRULIO) SU ]

sasayuazed pue saroeiado ‘spuesado jo s1s1suod uoissaadxa duog

suoissaldx3y

MO} |OJJUOT)

suo Fulfy sy ‘ued 1919 ST 1 ‘pres ayg  saanpoud
auly, STJ1 °pIs 2§, Aes

1IN0 pIepuels 0] SunLM SHUSWIWOI PUE S|GRLIBA AUIQUIOD O],

ML S13nsal ay Ji ((2uo) | Joeleyd
B pUB ‘4 TV S1INS2I 3 J1 {(043z) ( 121081y B 2AIS [[1m Jojerado [eardo] v 1adaju aq
[t Buins 1pnsas auy ‘jerdaqun st ynsad ay §1 uod Suneoy ul suop are suonelado snawyiy

_LO_.«,._../_._U ____
uonestdnnw . UoHIBRNSNS -
uonippe + [enba Jo uep ssaj =
uBLy) §53| > [enba Jo uey saed =
uey) 1aes < [enba jou =i
Aupenba = UOIBUIEIUOD %
snuiw Aeun - LON Aseun i
ANV [e2150] ¥ MO [eNgo] |

juawubissy
iiidquuea [2QO|T & S.11 35N “5UIS YBUL 1 UP[NOMm 1]
ipljEAUL 3G pInom ([JeAT ) dunjAw uoraung,
SI12PEALY UOTIAUNJ Ul PISN 2] JOULED SA|qELEA [BQO|T 24 ], rajoN
+701 = [dea ajduwexy
ETTTITNT

“(suonauny ui os|e) Suisn ajy 1duds
amua ue noyFnoap anjea s dasy [[Lm pue () I0ISI2PUN UE 1M LIEIS SI|QELIEA [EQO|T)

jsfeLie are| ageald 01 pasn

aq 10U p[noys sajqeLea punoduiod sni [, *sajqeMeA Jo siaquinu
adue| Suijpuey unuaiatya sepnonged jou st a3endue) Funduos
SAVID "uonMusqNs Y LAY 10 THOATEH Y2 s1nemyd

9] ueyl 123U0] 3 [ON AVIN dweu sjqerea punoduwod ay |, oN
£FE = €0 AWRLEA 1O
£tE = [rawewea
g=I
01 =1 rajduexy

[raweuiea

spouiad £q paiesadas suawiFas yum wel dqeLieA
© sey ajqeuea punodwiod v *s1d1ios ur sARLIE 19110 0] pasn ag ued sapqeriea punodwo)

GUEJ A, = dwwu 10
e 12, = aweu

*sajonb 3jqnop 1o A[FuIs YA JAYID PASO]OU AL SHURISUD FuLIS 10 SA|quLIEA Tur)g

2
1nsaa

AR

uoj

L] SAQELIEA paUlapaL]

Jaguinu e se patasd

-1a1ut g [[im Suins 1ejaeteya oy ‘suonesado awos 10, [FULNS 1919RIEYD B SABMIE SI A|qELIEA
1d1I9S B JO SJUIU0D AU |, "IANISUSS ISED ST AWRY Ay | "A[U0 SIaquinu Jo s1ana Suruieuod pue

1a1ae1Ryd dnageydie ue s Sutuuiaq ‘s1gorieyd g 01 | I sdweu dqeLes sFenSue] 1duog

sa|qelep
aulf
PUBLLILIOD S 2INXD 1, U0M §(] YD) dstntayio ‘afy 1duias auy
Ul 3UI| PUBLILLOD JSB| AU} Jayje winjal aFeiLe) e spaau §yin syueprodwy

‘spuewiwod Lanb §yian ol pauteiqo uoneuLojul s siojd aejouue o ‘sannuenb
PaJISap puE AIBWIUE 0} ‘FUIIALIOS 193]3s 0} UIAIIS AU} UO }21[d pue utod 01 Jasn e Fuimo[e
SB [ans ‘suonauny jo Aapea e uuopiad o) uanum aq Aew sidudg indino puewwod yin

SSAD0E PUEB [OIIU0d MOY) ‘Sa[qeLIEA aaey Aew 1duds e ey 1daoxa ‘puewiiod daxa ayy o1 jiq

pauawajdun aue siopeiado Suimopjog ay |

siojesadQ

-uded Jejiwis v sapiaoad ‘puriwiod unt §CyA0 Ay Bla pasn *afendur] Funduos §qwvin Ayl
uoljew.oju| |elaussy

pzip@Buniesaq) ZywQ YayosiaJ-iaiap uuey Aq pajiduwod (£ B)8q £°) UOIsIBA SAVID)
L'l uoisiaA pied aosuaiajal abenbue| bunduos savio




Lngad
,€9 001 €5T LT qdnas,
.08 091 55T 9T qdis,

011 60T $5T ST q8119s,

LOLL 0ST ST #T qa1es,

,SST €1T LLT €T qB10s,

,65T €L1 P01 TT q8n19s,
08T 161 0 1T 9319,

WET €8 0 61 qdnas,
.8T1 tF 0 81 qdis,
S8 6T 0 LL q3119s,

07 0 0 91 431195,
()emzjed uonouny

Aympua
=1
JOUT 4 JUNOD = JUNod
Jdems,
6L EL 0701071 dy2 s,
,5Tuega un,
Jeep Aegdsip,
Lo qepa jes,
L0112 138,
J0 yroowsa jes,
Jjo diaid yas,
ANeuod moxs 198,
Jeep Aeydsip,
LT 9T ST ¥T €2 TT 1T 61 81 L] S[032)9s,
07 0°€0TOT000T-07T0rg= 0= SA2[2 195,
LJO'F XEWD 195,
L0°p Ui )2s,
2071 1D 398,
Papeys Inoxad 128,
183K, (01U - [0S0I3Y 9°f §'¢ Buns mep,
S9T°0 €770 21508 )28,
.80 [ Fuwns )98,
Jo speid jes,
(+'g'saninsqns = meak
(gYnsanpismgns = sal
,auwn b,
1. 1198,
(931 > N0 JIym
.0 § uo pud 198,
Juosuiqod foadw 195,
J06 06 081 081- sjeaduias,
4081 081- U0 128,
<06 06 18] 198,
L0110 dew ias,
JSaumo] 1aspdu s,
LU0 Jjnqp 18,
GLET 0010 Bared 1as,
80001100 95edA 195,
(Jemaed
1=1 ] =Joul
00T1 =2
) = Wunoa
Jaorduasap uado,
Jutal,

panjdde uaaq pey anbiuydd) sweay SUIS oY) ‘SUCHEIWIUE YJOOWS IANYIE 0], "SIV
UIY)IA UONRUIINE JO PUTY SIY) SUISN PIPI0Ial 313 SOIPIA “BANqUIBH - ZHMA 24 1Y

‘3B 01 AWy
woIj saFuETd Yim seare 01 10[d SU) Jo MBIPAI aY) 101SAI 0] SpueLluos dems, pue uo jngp
138, Y1 Y1 pasn sI puewod - difo 3as, ayJ, "()onaled uonouny 2y ul pauyap e s10jod
areard oy -ynsax owmn K1enb, o) WOIF peal ST ‘BULIS J[IN ) UL PASN 3 [[Im YoIym Ieak
oY "(SpIodal 2w 90Z[) SOWe] Inojuod papeys 0oz smep iduas ajdwexa Fuimojjog ay |

Jpua

Jmb,

SNIBIS, # JOLID 2500, ABS
(0 =i smms )y

(1‘sa1)uijgns = sme1s
(x| 2|y, )aso)d = sa
Jipua

b,

SMEIS,# JO4ID LM, KBS
(0 =i smes)j
(['saxjuipgns = smes
(120 X' 9]y, )211IM = §21

1nsal = 121

L2y b, sajdunexy
uadojouay |
1° 0

13502 JO SNIB]S LAN1ad Y|,

3y A1 PUIMAI 0] PASN 3 0SB UED PUB 2|1 [[DJSV PAWEU 31} S3S0[D PUBLILLOD 350[3 aY |,
(Mweua|y)asop = sax

:a|y pauado ue asold o],

peatiojuado ajy g
oumd uado g
A0

12)LIM JO SMIEIS UANad AL,

“ajy Ay jo pua ayy 01 papuadde

2q [ s (e pue *apow puadde ur pauado aq (s 2y oy ‘Sey puadde [euondo

ayp asn _...,,.._.ﬂ,__ j AwBUA[Y, Ay m:cw_.zu ue hG:wmﬁ [11M SIUY) 2POLL J)LIM Ul _uuﬁvao SLaY
aup “a(y sepnoned B J0j M 0] [[82 1511 AU} UQ) * AWRUI|Y, 3]Y 3} 01 UM SI PI0IAT AU,

(<puadde’s paodas ‘dweua|y)arim = sal
2]y ndino [[DSY UE 0} SPI0dAT LM O],

10112 /]
s 1o) uado apy
a[y jo pua

10412 uado

jo

=R K BN

PEAI JO SIS WINJa L

‘saut] ayy aesadas 01 uonduny a1s

-ULIUL UL[gNS U} 38[] "SIANIBIBYD (F JO WNWIXEW B ALY ABL PIOII AU [, "PIOIAI AU} ST 3l

PUODIS BUI PUB STIBIS LLINTAL SUYI S1 AU 181 S|, Saul] om1 Sulummuod Suins e s1nsal ay |,
(dweud|y)pral = sa1

2]y DSV UB WOl SpI0dal peal af

JUAIES
OB JO SMIEIS L) Suljonuod *af1y Ayl 250[2 pue peas ‘uado [[1m 1duos e jo ued Suimopog ay,

660T - 0881 V OUEUIZS
S PRI 3G 01 X1 241, Y [[DSY 241 Ul plodal 151y aip ‘ajdurexa Jo,|
Y 11DSV uIaxa ue Sul
-s0[2 pue Funum ‘Fuipeal “Suiuado [onuoa o1 Juem nod J1 [njasn A1aa s UIjgns uonaung ay |,

0881 "§'2 2onpoad
1eak Aes
($'6saa)nsqns = Juak

(g nsar)pamgns = sal

,awn Aanb, :sajduexy

“anjea sadaun
ue aq Isnw Fua], pue ues, Fuws TN 241 10 LOYS aq [[1m 1[nsal a1 “oys 00] s1 Fulns
auy J| “pawinial aq [ WPSual, Yua| Joj ues, uoneso| e Sunes Suwns, jo Susgns ay |,

(yrduaae)s Burns)aysqns = saa
Fuwis v jo wed w198 o),

“an[eA JaBAU] UB g 1SN U], "PALINIAL
s1 Funs TN 2 saut] maj oo) sey Fuins aup §] Fulns auy) wody aul), yiu Ayl s1insal |

(aum‘BurLys)urgns = saa
saul| [elasas Fuimeuod Funs e wody aul| 3|3uws € 128 o,

“an[eA J2FaUL UR aq ISNW plom, FuLns
TINN 21 S1Nsas ay) “Hoys 0o} s1 JuLns J1 “Fulis ay) woaj paos, Yiu Ayl sinsal ay |,

(proa‘SuLys)paamgns = saa

‘Buns B wodj pios a[Fus v 193 o,

suonoUNy JISULU|

suonouny O/l

yduos ajdwexz

Jipud

b,

2pOD, # 10112 250]D, KBS
(0 =i apoa)t
(1921)uljgns = apoa
(Jxrapn a, )asod = a1
AP, A0 MeIp,
(Zhanurjgns = apn

Jpua

Jnb,

apoa,y Joua peal, Aes
(0 =i apoa)t

(1“120)uwjgns = apoa

['T prab usath snyea prab pautgsp saats  :Teagap b
S2IPUTLICOD A'X UsaIng

01 seleuTpacod prab pajosload-sad aasaucs tAxzdd b

g83euUTpIcod PTI6 o3 ussIns A'X 31Isauc) 1a1Bzix b

SIIPUTPICOD U128 A% 03 prab aasauod tAxzab b
283EUTPIOOD

PTIOR 03 S3IPUTPICOD UIIIDE A'X JI3AU00 =]

B81BPUTPIOCS Ua3I08 A'X 03 PTIOM 1ISAUCD b

SIIRUTPICOD PLIOM ©3 PIIB IIBAUST B

sa3jeuTpIcod Prab o3 priom Jasaucy b

uoT3tsod SUINIST 'HITID SSNOW IOJ SITEM B

BANOIUCD PIPEYS JO S[SAS] PUE BIOTOD BSATD SIpEYs b

oJuT Juswucitaus sorydelb searp ojuixb b

SWTI IUSIIND BIATH tsuty b

JUSWUICITAUS UOTSUSWIP JUSIIND SSATD rsutp b

IDEFISIUI SIWI-SAVID Y3 Jo 2ILI5 tg3eT b

enjelg a3itimg :83T1amI b

SITAETIRA PIUTFSP ATIUSIIND SISTT :aurgap b

a1T3 IenoTiied uo oJur 8sATH u BT b

s9113 uasdo 83811 189113 B

PITNG E8TY3 FO UOTIRINBTIUCD ISTT Brjuoo b

rsuotido B xo fzank
20H 4023°U ¥SON=0VEY 305 40H WSON SI¥9=SIVT

=== 9UI9EL' T UOTSIBN SAYID mn.uz—.u.,,tn_
1nsas Aes
Jasnb, a0
ofey
LOTIVH 0°8 0°F Suins meap, = ofjey :sajduexsy

‘anjea ayy uaald s1 ppnsad, ajqeriea 1dUds dy) ‘PaIndaxa si pIodal siy) Yy
"PUBLILLOD B SB §(]Y.I0) 01 paniugns st Sulns Sunnsal syl pue ‘pajeneas s1 uorssasdxa ay ],

uossaadxa

uoissaidxa ue Jo AJuo SI1SISUOD PIOIL IUIWINES |

(Jxyapn 2y, )pear =l

spuewwod Buipuag







