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SECTION 1. INTRODUCTION

1.1 BACKGROUND

Achieving improvements in the handling of data within the National Aero-

nautics and Space Administration (NASA) is receiving considerable emphasis
at the present time. This emphasis is based on recognition of problems
with present data systems and requirements for the handling of
substantially increased data volumes in the near future within budget
constraints. These increases in data volume result from scientific
requirements, advanced sensor technology, increased capability of future
spacecraft and enhanced mission models. Obviously the requirements may be
met by substantial increases in the operating budget or by improvements in
data handling procedures; the former approach is an unacceptable alterna-
tive. The NASA End-to-End Data System (NEEDS) concept is an activity being
developed at the present time in order to achieve the required improvement
in data systems capability where this activity may be subdivided into a
logical set of development activities.

As a requirement on this data systems development the Office of Space and

Terrestrial Applications (OSTA) has adopted an objective to provide users
of Earth-watching spacecraft with timely and readily usable data. The
users may be categorized by science discipline as follows:

o Agriculture, Forestry and Rangeland
o Water Resources
o Water Quality
o Coastal Zone
o Cryosphere
o Air Quality

o Ocean Processes
o Severe Storms
o Global Weather

o Climate
o Geodynamics
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o Non-renewable Resources
o Land Use

This objective is important, since current data systems do not have
sufficient capability to satisfy all the user requirements. For instance,

a. Insufficient capability exists for the processing of all required

data products on several programs e.g., approximately only one-
half of Landsat multispectral scanner images may be prepared with

present capabilities.

b. Backlogs of several years of unprocessed data exist for several
satellite programs and these backlogs are growing.

c. Delivery of the data is not as timely as required. This problem
results from the requirements and techniques used for correlating
ancillary data with the sensor data.

d. Not all data are resident within the archives and the data are
frequently difficult to locate.

e. The data are frequently not in a convenient form for subsequent
usage.

As part of the required data systems development activity the OSTA is
currently developing an overall OSTA data system concept, which is
intended as a long-term planning tool for OSTA data systems. This concept

was discussed extensively at the OSTA Data Systems Planning Workshop held
at the Wallops Flight Center on October 9-12, 1979. In the context of the
above objective, the provision of raw data, data processed into usable
parameter data sets and information products, and cataloging, archiving,
management and data dissemination services, as appropriate, were
recognized as important.

The preparation of parameter data sets is considered significant, since it
has been recognized that most programs and applications use data derived
from many sources and/or disciplines. This utilization of multi-
disciplinary data results from the rapidly maturing status of many OSTA
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programs and the complexity of solving many of the environmental and
resource problems facing the world today. In an evaluation by Shaffer,
Ernst and Painter (OSTA Disciplines/Parameters/Sensors Commonality
Analysis, November 6, 1979) it was shown that, most parameters were
utilized by several disciplines.

1.2 STUDY OBJECTIVES

From an examination of the preliminary analysis by Shaffer, Ernst and
Painter the input material to the OSTA Data systems Planning Workshop, and
other documents it was apparent that there are potentially numerous
commonalities of needed source data (conventional plus space-derived) and
parameters (derived from the source data or other parameters).

In some instances it is readily apparent that a given parameter would be
required by several disciplines. For example, information concerning
precipitation would certainly be of interest to various applications under
agriculture, water resources, water quality, severe storms, global
weather, etc. In other instances the need for a given parameter by a
discipline may be apparent only to a disciplinary expert. Therefore, one
of the first objectives of this study was to demonstrate the high level of
interdisciplinary requirements for most parameters.

However, recognition that a given parameter is required by several
disciplines is not sufficient to determine whether or not the commonality
is real or only apparent. Even when a parameter is required by several
disciplines and/or applications the parameter characteristics, such as
accuracy, spacial or temporal resolution, frequency of measurement, etc.,
may be sufficiently .different that sharing of parameter data sets is not
feasible. Thus the second objective was the systematic identification of
user parameter requirements and parameter characteristics for OSTA
applications in order to define branches and nodes for data distribution
and sizing of decentralized data sub-systems.

The third objective was to develop a methodology and framework for
evaluating conmonality of user requirements so as to illuminate areas of
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potential cost savings and increased efficiency through greater coopera-
tion in data collection, processing, and dissemenation.
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SECTION 2. METHODOLOGY

2.1 COMPLEXITY OF PROBLEM

Confirmation and determination of the extent of the commonality amongst
OSTA parameter requirements and derivation capabilities is a complex task,
since these requirements and capabilities have transpired in response to
the diverse objectives of many disciplines. Identification of the appli-
cations and their associated parameter requirements for each discipline
requires a detailed understanding of the disciplines and applications.
Many applications have evolved to resolve current environmental and
resource problems and the scientific understanding required to satisfy
these objectives or modeling requirements is frequently at or beyond the
state-of-the-art. Similarly, the senor technology required for the
derivation of certain parameters is at or beyond present capabilities. The
utilization of multi-disciplinary data sources or parameters combined with
complex models to define the physical processes underlying an application
makes evaluation more complex. In addition, it is evident that for certain
applications the input parameter requirements have been constrained by
available data sources and/or scientific understanding of the physical
processes and that advances in either area could change the requirements
significantly.

A complete identification of all applications and their input parameter
requirements is clearly beyond the scope of this study. However, over 450
applications and their parameter requirements have been identified through
an extensive literature search. There are limitations associated with a
literature search such as has been undertaken for this study. First, many
current and future investigations have not yet been documented. Second,
journal articles tend to focus on results and provide information on only
the most critical input parameters and their characteristics. Thus not all
required input parameters are documented. Third, many studies are based on
data from a particular sensor/mission. From the known capabilities of the
sensor it is possible to determine what parameter characteristics were
adequate for the performance of the investigation. However, this does not
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provide information about the range of feasible values for the parameter
characteristics. It would be much more informative to know the minimum
values of accuracy, resolution, frequency of update, etc. that would still
allow the investigation to produce useful results. It would also be
desirable to know what the investigators consider to be the desired values
of these characteristics and how improvements in accuracy, resolution,
etc. would effect the reliability and scope of the investigation. Finally,
a literature search provides very little information concerning what
additional investigations would become feasible with improvements in the
input data.

2.2 METHODOLOGY

The first step of this study was to compile a list of current and proposed
applications and investigations sponsored by the OSTA disciplines to meet
NASA goals and objectives. The extensive amount of documentation
available for the various disciplines, discussions with pertinent
individuals, and in-house experience provided a preliminary list of
applications and subapplications for each discipline. The various appli-
cations, subapplications, investigations and experiments were then
arranged in a hierachical fashion into discipline trees. The main function
of the trees is to provide a logical framework for identifying and
organizing the applications.

The next step was to determine the parameters and their associated
characteristics required by each of these applications. It soon became
apparent that the amount of data generated by this step would be so large
that any meaningful manipulation or analyses of the data would require a
computerized database.

Several database management systems were reviewed for suitability and
availability. The A.R.A.P. Data Retrieval System (DRS) was selected due to
its capability to performance "inverse searches". This feature provides a
great deal of flexibility. Although a dozen or so different useful ways of
looking at the data have been identified, it is certain that others will
arise once the database becomes more widely used. DRS is designed to be
used interactively. A series of searches, either more or less restrictive,
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can be performed easily. Thus, in a very few minutes, the user can locate
the optimum item(s) in the data base with respect to a particular, and
possibly unique, set of specifications and have them listed in any order.
Finally, the data can be maintained and updated with a minimum of effort.
Section 5 discusses several possible applications of the database and
provides sample printouts.

2-3
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SECTION 3. DISCIPLINE APPROACH

3.1 INTERRELATIONSHIPS AMONG DISCIPLINES

Due to formal training and organizational structure most of us have tradi-
tionally thought along disciplinary lines. However, most of the problems
of today and tomorrow are of such complexity that their solutions require
an inter-disciplinary approach. The OSTA disciplines are interrelated in
a complex way. Figure 3.1.1 shows a causal-relational diagram of some of
there interrelationships.

Consider, for example, climate which is essential weather averaged over a
period of time of one month or longer. Weather is primarily related to the
physical environment: temperature, humidity, precipitation, winds, amount
of sunlight, etc. Climate is concerned with these same parameters only on
a longer time scale. Climate at the Earth's surface is of greatest
interest to man, although processes in the stratosphere, troposphere,
hydrosphere (oceans) j-and-cryosphere (snow and ice) all affect-the surface-
climate in profound ways. The chemical state of the atmosphere near the
surface of the Earth (air quality) is also part of the climate, and it
often has a significant direct effect on human beings, animals, and plants.
The chemistry of the atmosphere has an indirect effect on man by changing
the physical climate through the ability of vegetation to affect surface
albedo and moisture evaporation processes. A reciprocal relationship
exists between the effects of climate on man and his ecosystem and the
effects of man and his actions on the climate. Thus the climate system
includes many different elements and their associated interrelationships.
Not only are the boundaries between climate and the related disciplines of
global weather, severe storms, air quality, ocean processes and the cryo-
sphere not clearly defined, but also the boundaries between climate, land

use, and agriculture are crossed by many studies.

Since the OSTA disciplines are interrelated, some applications span disci-
plinary lines. Climate applications include ocean-atmosphere effects on
general circulation models, ocean interaction with global climate system,
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ocean-atmosphere interface studies, and cryosphere-ocean affects on
general circulation model.

The discipline trees in the next section show many applications that
require inputs from more than one discipline.

3.2 DISCIPLINE TREES

The discipline trees shown in figures 3-1 through 3-13 provide an overview
of each of the thirteen OSTA discipline areas. The primary purpose of
these trees is to provide a logical framework to aid in the identification
and grouping the applications, subapplications, investigations and experi-
ments being conducted within each discipline.

Each block in the tree has been assigned a tree number for reference
purposes. As will be explained in section 5.2, either the tree number or
the application title can be used to retrieve data from the commonality
database. The first digit(s) in the tree number refer to the discipline as
follows:

1 • Agriculture. Forestry, and Rangeland

2 Water Resources
3 Water Quality
4 Coastal Zone

5 Cryosphere

6 Air Quality

7 Ocean Processes
8 Severe Storms
9 Global Weather
10 Climate

11 Geodynamics
12 Non-renewable Resources
13 Land Use

Numbers of the form X.X refer to major areas of interest within the discip-
line. For example, global weather (9.0) is divided into two major areas
weather forecasting (9.1) ana meteorological research (9.2). Weather
forecasting is then divided into long range forecasting (9.1.1), medium

3-3
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range forecasting (9.1.2), etc. Each of these can be subdivided into large
scale forecasts (9. I.X.I) and small scale forecasts (9.1.X.2). Thus as the
depth of the tree increases the applications become more specific.

Closely related applications generally have similar parameter require-
ments, however as the applications become more specific the range of
acceptable parameter characteristics becomes more restrictive.

3.3 SELECTION OF APPLICATIONS

Since user requirements for a parameter are dependent upon the application
for which the parameter is needed it is necessary to look at specific
applications in order to distinguish real from apparent commonalities.
OAOCO recognizes that identification of all applications supported by OSTA
disciplines is a difficult task. Therefore this study was limited to
compiling a representative sample of applications large enough to provide
a bases for establishing the extent of user requirement commonality. The
displine trees in section 3.2 provide a logical framework for ordering the
applications and subapplications and allow for the addition of more appli-
cations and subapplications in the future.

3-17
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SECTION 4. PARAMETERS

4.1 PARAMETER SELECTION

In order to identify potential commonalities it is necessary to look at the
parameter level.

OSTA recognizes several data set levels as defined in Table 4.1.1. Level 2
data can also be described as derived data sets obtained from Level 1 data
as a result of additional information extraction. However, the OSTA Over-
all Data Systems Panel 6 Report of December 17, 1979 states:

"Because of the variety of discipline-unique process-
ing applied to Level 1 data, it became apparent that
it was neither possible not purposeful to adopt, at
the Workshop, a uniformly acceptable definition of
data sets beyond Level 1."

For purposes of this report the term parameter will generally refer to
Level 2 or higher data. While it is difficult to precisely define
"parameter" the term will be used to refer to basic quantities requi.red. by_
users. Thus parameters may be derived directly from sensor data or from a
combination of modeled parameters.

Parameter selection is difficult because parameters vary greatly in the
level of processing necessary to determine them. Basic parameters are
those that can be obtained from the raw sensor data through conversion,
calibration, or use of simple alorgithms. For image data the basic para-
meters are color, tonal, and textural patterns. For example, vegetative
condition can be determined from color. By combining basic pattern recog-
nition, and possibly other data, drainage patterns, landforms, and land
use patterns may be obtained. From the parameters color, tonal patterns,
landform and drainage patterns, it is possible to infer complex structural
geology, geomorphologic, and tectonic processes.

The commonality database contains all three levels of parameters. It is
often difficult to determine the parameter level that should be included in
the database. This can only be decided by looking at specific applications

4-1



Table 4.1.1. Data Set Levels

Level Description

Level 0

Level 1A

Level 13

Level 2

Reconstructed sensor raw data
at full resolution

Reconstructed sensor raw data
at full resolution, time-referenced
and annotated with ancillary
information, with radiometric
and geometric calibration
coefficients and georeferencing
parameters computed and appended
but not applied to the Level
0 data. In some cases, i n d i v i d u a l
flight projects may choose
to apply radiometric calibrations
to the data, so long as this
process is reversible.

Level 1A data, wi th Radicmetric
and geometric coefficients
appl ied ; raw image data may
be resampled in accordance
with the f o l l o w i n g user-specified
parameters:

- resampling (nearest
neighbor , cubic , etc.)

- map projection
- pixel size

Derived physical parameters
(ocean wave height, soil moistrue,
sea surface temperature, etc.)

Level 3, 4

Ref: OSTA Overall Data Systems Panel 5 Report, Decemoer 17, 1979

Model outputs or other aggregated
representations

4-2



and their input requirements. In general applications that are basically
research oriented require the lower level parameters. Applied applica-
tions often prefer the higher level parameters.

Selection of parameter names posed several difficulties. Each discipline
has developed its own terminology. As a result the same or very similar
"parameters" may have different names in different disciplines. In other
cases the same name may be used by different disciplines for different data
sets or physical parameters. Even within a single discipline various
references may use slightly different terminology. Considerable effort
has been devoted to developing the parameter list to be used in the com-
monality database. Where possible parameter names were standarized. It is
recommended that as additional data is added to the database consideration
be given to developing a thesaurus that will facilitate "parameter"
searches and still allow the retention of discipline unique terminology.

4.2 PARAMETERS VS. DISCIPLINES

Table 4.2.1 is a matrix of parameters and the disciplines that use them.
This matrix is based on referenced data actually in the database. As more
applications are add to the database the number of commonalities will
increase. In addition, many of the applications in the database do not
have compete parameter lists. In an attempt to insure the integrity of the
database only parameters that could be referenced to a source document were
included. Thus in reviewing this matrix it should be kept in mind that a
blank box does not necessarily mean that the given parameter is not used by
a discipline. It simple means that no reference document linking the
parameter to an application within that discipline has yet been reviewed.

However, the number of entries in the matrix does indicate a high level of
apparent commonality. The matrix facilitates the identification of those
parameters that have a large community of users and therefore a high
probability that cost savings could be achieved through cooperative data
collection and processing.

4.3 PARAMETER CHARACTERISTICS

In order to destinguish between real and apparent commonalities it is
necessary to look at parameter characteristics. Simply knowing that two

4-3
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disciplines use the same input parameter is not sufficient evidence that
they could use the same data sets. Below is a brief description or
definition of the parameter characteristic used in this study.

Accuracy

Accuracy is a measure of how close the observed value of a parameter conies

to the "true" value. If a measure has small systematic errors it is said
to have high accuracy. The data sheets show both desired and base
accuracy. Where desired accuracy is the optuim accuracy the user would
like to have for a given application. Based accuracy is the minimum
accuracy the user feels is necessary in order to obtain useable results.

Spatial Resolution

Spatial resolution is the smallest resolvable unit of space over which a
change in the parameter value can be determined; the area or the size of
the grid cell over which data was averaged to compute a parameter value.
The data sheets separates resolution into horizontal and vertical resolu-
tion. Each of these is then subdividied into a high and low value. The low

value represents what the user would like to have, while the high value is
the minimum resolution necessary in order to obtain usable results from the
investigation.

Freshness

Freshness is a measure of the length of time between acquisition of the
sensor measurement/observation and delivery of the data product to the
user(s). In some applications freshness in very critical while in other
applications it is of minor importance. For example, parameters such as
cloud movement, wind speed, precipitation, storm path, etc. when being

used for severe storm warning and prediciton are needed in near real time.
However the same parameters could be used to study cloud physics in which
case freshness does not matter.

Frequency of Update

Frequency of update indicates how often the measurement/observation must

be repeated. In many instances this is strictly a function of the time
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dependence of the parameter. For example, rock type does not change with
time therefore once an identification is made it will probably not be
repeated unless a better sensor is developed. Plant disease extent or
petroleum pollutant extent would need to be monitored frequently. In other
cases the required frequency of update is a function of the application.

^

Precipitation rate and amount information are needed more often for flash
flood warning than they are for studies of global water balance.

Duration

Duration refers to the time span over which a series of observations are
required. For example, storm intensity and storm movement parameters
would be needed for the duration of the storm. Measurement of plate motion
may be required over a period of several decades.

Observation Time

Observation time refers to the time of day or season of the year when a
measurement should be taken. For example, topographic features with low to
moderate relief can best be identified in images taken at times of low sun
angle. Hardwood species identification is easier in the fall while other
plant types are easier to identify during the summer.

Area! Coverage

Area! coverage indicates the size of the area over which observations are
required. For example, many climate studies require global coverage while
assessment of tornado caused storm damage would require local observations
over only a few square kilometers.

4.4 PARAMETERS VS. APPLICATIONS

Table 4.4.1 shows a printout from the data base. Parameters are listed in
aphabetic order. Each is accompanied with a reference code. This
reference code can be used to determine the author and title of the source
document from which information has been extracted. The third column lists
the discipline that uses the parameters. The four column gives the appli-
cation. A parameter may appear more than once under an application. If
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/. ,' coaroatanoa

the reference numbers are different, information about that parameters'
characteristics has been taken from more than one source. The other
possibility is that the application has been divided into two or more
subapplications that use the parameter. (Subapplications are not shown
here due to page size limitations).

If more information is desired the user can query the database. If an
interaction terminal is not available the user should select the appro-
priate discipline tree and locate the application on the tree. This will
give a tree number which can be used to find the appropriate datasheets
contained in part II of this document. The datasheets are in numeric order
by tree number within each discipline.
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ÛI
u
o

a

^u
Q

z
a.
Y.
2
UI
Z
rr
3
£J

2
<
UI
u
a

2
tu
z
z
u
2

ÛI
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y Q tn c ĵ tn c** >x. LL

i/7O<t Z O ̂  ̂ lil uJ

<W UOr-r-
J ZZ
UIUI UJUJ«
O 3^ if ?C *** ̂ ~
Z< «33

Z J J
00
a. a.

encjiir1

^-y^rit'zE^E
_IJin'J-lTi3D33

O3— 'uJu/UJOOOO
Z u u z zz
<p~*~~ ZZZZ
JZCZCZ!_"JJ!ilUJ

O Ou-UJUi1- i-i-i-

333

•o-o-ooaj-oooo-o
1 1 1 1 J 1 1 1 1 1

intntnenwincnincouj

«««««

zzzzzzzzzz
Ui UJ U U Ul LU UJ W UJ UJ

««««<£<
EEEEEEEEEE

(JUOOOOUUUtJ

ZZZZZZZZZZ

oooooooooo

O3OCCO3COO

O
z
«M

J
u
a

•z.
O

^

J
d
Q.

>

<
3

^
Z

<

o
1
J

en
u

<

5

&
™*
5

s
U*

^̂J

UJ
z

.
u
!»•

<

cc

2
g
O

0

3̂
I

(J

en

o
K

UJ
2;

Ui
>

en

O
1

UJ
j
CJ

U

Q
z
K
0
•3

ff
UJ

0

ZZZZZZIZ

XX2H££X3£2:3:
^**<r*t^<r<c<r
UJhU'JJbJUJUjLuUJ
'ji a *.i '.o tfl cn w jj
OCXE^SOiCH

ZZZZZZZZ
ccoooccr

uuuuuuuu

U.U.U.U.U.U.U.U.

in cn ui 'JJ -T in in JT
en en en in mermen
jjjjjjjj
LJUUUOUUO

UlUJUJUJUJUluJUJ
>^^«^'-.^'V'^«^-<'<<<<««

~

enwuien

wfcyy^l^

5cnO:S333D
luU/UJUOOOO
zzzz

zzzz

UJUJUIUJh~h'^u*
Kf-1 ««
<t<«3333
3333

•OQC-O-OOO-0

1 1 1 1 1 1 1 1

oocooooo
X X X i< ?< X J< X

oooooooo

4J
C
O
o

c
o
•H
4J
«3
O
•H
rH
a
a
<
>i

J2

CO
S-l
CD
JJ
(U
S
IT3
M
ia
&
4-1
O

>l
JJ
•H
H
(0
C
O

O
u

"31

•

^
cu

4-101



mm

za. us
<<tw—
uiuj— IT.

u uJUJ>_i_i zz_i<
t- <z
— zzz«
K co<

z
u
r zz
U) 33cnn.- H—

zzzzujzz _i_)
UUJiu'jJulbJUI 3DEEEE'.IEZ <_>u
tntnuiu-,«ir.'..-zZ"-~
uiuuij.' cnoic-czz
snujwinxiiiu—— «son
uvjiu>Ln>-cnuT-t-«a

'JJ«ZZZZ<H
zzzza. — -OQ~
o o » z r

is
_i
Ul
a
c
C

z
u z
z 3
< ~
U K
c/) a

cnuiuj

Z H»->I-o «)-<
~ ou— a

'.i into wiii— —
_

)- <«ui_i

i. o— —sou
fi.
Q. _i_iujo

UJUJ2—
i^ Z
«
_i_i

— — — — acs — —(rzEa:<iiJWUJiu«
zrz 0.0.30^.0.

U.U,
U.U.
UJLU

.
««tn

a
E

z
a Ouj u
a. i
o. w

C
<
a:

<z
-rz
UJ
i-
uJ
o
_iw>iu

luz
a

_
UJZZo«
o_i_i
E-««nozrO3»

— cso
HZZZ
<amuj
z-zz
— _jujai
r—

C9
2H-

Za:
me
EH >

uic/7~ i-
— tnzwuj
cnuoau.
>cnzz<
_'ui <cn

u aa
auj_i_j

z o<u

.
K— oj-<
— <Z_IE

35 zz
o<z a

oo
ZZ

— —zz
aa
H*-I-
— — z

in zzuj
u OCE
- EEOI

_

ZQa
luczz
zu«
o i

tuzuEu
I-OCD<
<— za.

ua
tn«)
<
z
a>

_ .
tn< «r
ao cs 33
as z a
z - ao_i
ae z zzu
u— r- ««

O _!_!
>-> _i_iz
_l •-— w

Q.C.—cntsu.

a.<

a
LJ
I
a.
01
a
z ac

CQQ
«<
eaz

O
o

o.

rnr"
M

0)

§

I

2
03

>-ZZ»

•• — UJUJU1
_l -I1-1 --

— 333

_ _ _
C5OO

_!_!_!

e c:s
HGO-— - —O

tn
E

3 OOz
o_i uj c.

< Z ZZ
a;

I --_

O tfl 33<_>
a o

U

z
uj o-o — -o

— — o —CDO-rjfiirjn—-«o--"r>
»r^r^-o-«— r^o-ofinnnr^N-o-ON. — —« i i __-, i i i i —^_« i
i i i i _:_• i i i _i_i_i_j i i i i _;

fj CJCD-O-O r^nnrj •«— n
— — t^rurj — -««~no Nf- —i i i i i _ i i i i _„ i
_i _i_i_;_i i 'N'V_I_J i i _i

- _l_l

o o
-ofj-o

<D

in—
3
\
0-

<ina. a

z
UJ

UJ

<
z
a.

ZZZZ
UJUJUJUJ
OOCJO

ocao

UJUIUUJUJUJUJUJU! UJUJUJUJ I'J UJUJUJUJ
zzzzzzzzzzzzzzzzzz
acaoccoacczcascccc
aacaaccoacaaaccaao

C9
M
Z
H
OJ
!••

a

z

^

U.L.U.U.
coco
ZZZZ
0.3.1.3.

UJLJUJUJ
ZZZZ
aoco
ccoc

oiwinuitn
UJUJUJUJU
^* *.• ^— — • k—

< < < «
33333
(JUUUU

H>-l-Hk.
zzzzz
0.0.3.0.0.

0)
H
Z
UJ
Z
Z
3
u

<
Q Q U
0.0. a.

HHt-
ZZZ
UJUJLJ

X X X
UJUJUJ

zzz
<«

_l_l_l
oca
a. a. a.
UJUJUJ
eoa
uuu

III It'll (IU VU UJ
0.0. C.

.4-102



If.
UJ

t- 01-— cn<
K It'Z

z ~z
O UJ<

: rz
a. o<
0. ZUJ
< -o

cso
zz
so:
OO

Ui

ujoitn
u-.v-'-
wzzzxc:

U3
>-UJ

zu.1n-.-tn
luen

U)

>tr _
O

Ul

01
U)

<o
X.K

>OZ

UIH -»

wcnuu< r

..
E_;i- E — — UJQ — O
w>— uiw £saoc,i<c:
C5ZZZ2-JJ <li.'Z^J
<-2=:z>-ZZZ2:-Z
Z S3Cu!CO< ZU

I-O ZCJZ
Zl- UJ2O
LUZ2ZO —

o~r
ZZ33ZZ Z>-<t aao~z 2U101 _

— jss.ee. p-t-c— z<o < o ui w a 'o o _J c: c >
uiz Z>- EUJZ zi-

i-O-Z

v-o —
ZI-ZZO
liiZC — •-run- z
uj>— QUJozzz>
<~s«z
z z -<a: cs

_!_!> Z
_' O<_

3 — — a.a.a>— u
aa. — >o
05 W U.—

-I

OO

< Z<«U.U. — E U)
_!UJLJ33 U.L.> ZZ_
W<ZU.li __ I !ZIU>-
3U- — CO — '-t-'J5~uZ

a: o.zz->oo
D>uiwa«u.— o
M_!UU Ht- _1

Q.- — _1OD Z
0.010— _!_i ui

i-
D
aa.

ui

_ _

aa
0.0. 0.0.

UI.J3uo o<
<a.u.zuiu. o — u
a: >oD cn-

tn

a.

< -'-
z

O<
.3u. in—o

a ->a
D U.-
W -1

z
U)

a
z

ts
Z

a.
a.

LI UJ<Z'.T<
a 3u.-c_i
z s: za.

LU
3

-cc-s:
c<ao.<
Z3I-O..J

z<

.

O.UJ
D3
0)

eui

c
o
o

c
o
•H
±>
(0
0
•rl
/H

Ul
S-l

en
JJ
a)
(0

C

>

a
T-

5

H
Uu;

3 a a

WWW 01

C.MT 3 .J ' -J _! -J .1: U. u. JJ in 3 .J UJ U.' IT '.H 3 U! U: UJ 333o< : r : _ _
I U13OO J1O3C '-" LTJ1U1

cue: iujocx aa^dix uj QQUIUJUJ
0.0.0.2. Z- a.0. ZZZ2.C.C. z zz=:2:s:

« czc:2~ < c: •«< «
_I_J~UJLJUUUJZZZZ -icuizz -j-jczzz tr _!_ic:c:z

Ul *-—«« Ulv-« Ui<« Ul '
I- < < « < 'x1 Ul UJ UJ r-<Wol >-'A!UlUl •-

aco 3 ~~ "oooo 3 aa 3cco 3 33:

(8
a.
u-i
O

-P
•H
.H
03
C
O

o
u

ee 00
UJ -0-0u. --.
ui i i
IT _!_,

ONO OCOO
-c-o-a CM CM-o-o-0-3

i i i _i_i i i i i
-0,0-0——oo-0-fl-o-O'.n

NNCCO
•a-o—o-a

CM--.COO
•o-Q-o-oo-o o

o -0-C-u-O —

I 1 I I 1 I
0)
iH
.0
(0

uiuitntnui

ZZZZZZZZZZZZ
UllUUIUUJlJ'.ilUJUIUJLJUJ

xxxxxxxxxxxx
UiUJlUUJUjUIUJUJlUUJUJU)

o
•o—

03

uj—ax
<<n
0.0

a. 0.0.
UJUJ
aa

ooaco
a. a. x o. Q.Q.O.E. a.
UJU1UJUJUJUJUJUJUJ

-H>-
533

. , J_!_|JJ_I_|

Sccsaaoococd

uuouuuuuu _;_'
Ui UJ Ul Ul UJ UJ Ul'- U! U! Ui U!

2 o o a o o o o

UlUJ
Q.O.

il 'Jl 35 CH CT iT W Ul 31
UlUlUJUJUJUlUlUtUJ

z
Ui

Z2ZZZZ Z

_!-J-J-J-l-J-iocaooa
0. i. 0.0. 0.0-

EEEEEE E
333333 Ul
LlUIUiUIUIUJ 3

UJUJUIUJUIU1UJUJU1UIUIUJ Ulu Lu UJ liJ
a. a. o.o.x

UlUJUlUJUiUJ
X 0.0. 0.0.0.

Ul
a.

U1UU1U/U1

_|_ i i i i

0.0-0.510.

4-103



^/>

cojjfl»oaar«OH

Ui

in inininw >~
in LJ >w u) ULJUIUJ _i
id en ic.aiiz uj mr szrm u:;.-:.-: a s
:£ UJ UCXUU :£ UOUU»<JOU<JO(J VOIUIX U
< ui <Sh-<ro:c: < tratznuu/azazzc: ujiuujujLr,Li—
_i (.) tn <z_i«tn _i 01 en ««»«<!<« ououuuicr

wC"-iu uju; -jjuj— «o«- t-ui iiJUJUJiu:r:£UJuiujLJ!i.'!AJ acoo— — o
u.ZrZr.JZ !fl>u.'j)tr)(c u.zzu: Zvz ai

uj c — o.1.̂ ::̂ : UJZCLJU)> Q__->. ujjro iu
_i a: KCE3~ z~ «e_' zs:_f E3~ = = zz sizzzzooooco'-i-z
>- wmo— iua'-z tn < mac<»iiJO'- oitn sz— — — oitna "^
— i-2^-ouOT<O ZS2ZZZ 2)-i-ZOOO'Jl< ZZZZzzZZZZZZ'-'-ncjaa
>- <o— «tuj2— OZC:CQ< o— — <ca<ujz ooaa— -cacoaczz >nu-.z ^

3-ZZZZ-*- -.< — - -ZZ _I_IZK- — , — 03 — — — OCZZZZWSUO -
z — oo«r ru K •->-/-,«• >-cc:>sc'< r t-r-^(-»t-^^-»-»-i-uuooac<ju— O

wrotcw
z«ar

_IW—_J_ILJ
UQKUOr-

o <
LJ<i-uJUJ3

U '-1 <J U Ui U <J <-> tj <J U <J Z Z tn CO W 0" ̂ DD ,,
— — --(.TOl-- — -- — OO»->-l-<-oa J •|J

_ _ _ _
__ _ _ i _ i _ i _ i _ j _ i o a «— Q.
<_IU(JO U<JUUUUO.a.Ki-t-»-V-r-< tr

wtn zzzzuiw tu
WUJUJUJZEUJUJUJUJWUJ «««U. <
3:2:3:3: •s-iii^is:^ t-t-i— C3O
««QO«<t<« 3D33UU .

_i_i_:_i en >i
_l _!_!_! H £1ooaa o
0.0.0.0. u ,.u. tn

K- Mw QJ
-P

u 0)
5 S
a (0

< » «
< 04
C

>t- t- 0

—_i

a
J:
E
O

lLlll(LJUJlL,lU/O<3OC!C3O!3OOOOa«
i-r-o
tntn
«s:
OC—

U
=
S
*r
O

a 2 OGO

a: N oroooo fJO Ajrjr^ f^r^rso ^oo rur-rJ^ooojfNnjNOjr^ o
uj -oc-oo-o-o-oo ooooo— o-o-o—oo-o-o-o o-oo<io-aOx)O-co-ora-o—-oo^o—rgnu. — . _ _ _ _ _ i __ i ___ . ___r j i ___ _ _ _ _ _ _ _ _ _ _ _ _ i _ i ___ iii

I ! _l I I i _l I I I ! _! I I I I I I I I I I I I I I I _J I _' I I I M_!_l

ir ZZZZZZZZZ _)_!_)_) _)_'_!_). --------------
UJ UJ UJ U UJ UJ LJ UJ UJ UJ LUUJUJ'oJLUUJUJUJUJUJUJUJUJLiJUJUJUJCjJUJUJLU

UJ xxxxx>:xx>:
E UJLUUIUJUJUJLJUIUJ

X ZZZZZZZZZ ZZZZZZZZZZZZZZZZZZZZZ
< occcccocc ocaaoaoaocoaccoooaoaa
a_ K^_)____i_p. w___i_ — — _i- — i --- >- — • -- _wi_)_

UJUJWUJUJUJLJUJ uiwtnt/icntn
t-xjuouuuu 33333Z1
ZZZZZZZZ crzzzzs

--o—
-i—'-i-i—'-j—' ~~ — — . . . . . . . . . . . . . . . . . . . . . . .

a-a-ic-a-a. ccacccaca ccaccccccocoocacaacoc
{a— I i I I i I i i C3CGC3CO »>
o-v zzzrmr r~rzzz r_z^==z^^
<ir> 0.0.0.0.0.0.0.0, 0.0.0.0.0.0. 0.0.0.0,0.0.0.0.0.
0.0

! " 4-104



UJ
in
a

<
c

liJUIUJUJ
''

o

Ul
UJ

y) xczrzz
ui ui _'_'&. a 0.0. ma

— x1- — "oaaccK

ZZ k-1-— ooozz_
- zuz— rr
a oauj_j_".nv: >-
3 — c

z 01
— aa.aiuiz
a-i — <

'

C3o r
z —— B .
o, a.rz
a. <oo

o
zfx cr —

ZZUJtreiu ec
co— zz— a

CJCSZ

>-— —— o ..zzii-zzz «£.-

.
r <r <
CZZ C
ZCOZ
c c >-

ZUZ'-J — — —
.

CJU>-'-ar-C2— — U!«WKCO.IL or zr
LJGUJC-J— '_! — — >—

- czzzcnoTJicr >-
< u.>r——uuuujo

.
zuzz

ooo
_l <t_)_'_IU.U.U.U.>Z
a. >o_i_'U]ujliiui_<

ui zzzz-a

iizs r
^TUji-i-^QCa ^-k—w-s H-

^^ - Ul Ul
_juo a.

O
111 3333

u<zoo
Z_!<2.a.:rn:

_ _ _ _

tr aooa
in 0.0.0.0.

ZUJUJUJ«
<3 33
tr

«a.c

0.)-*-— Q.-I U.U.LL OO_I_IH1_IC:_J
wzctcr uuiuj — CTUJ ;j
u.333 :»~oa~ o

z
u o
a _j
in ~

C
0
o

C
o

.•a
u
•H
fH
a
a

UJ
'H
QJ
JJ
01
£
(0
M
Itj

i-
v; Lu
_ .

2 UJ — o-Oi k-H — "-'_-•_<)
o ai i- esce —— — — — w e n
S 33-l_l_J_i J-lailu

a 33

Ul
z
3
t-

C5

UJUUIUJUJLJULJ
u; u U UJ'jj UJ li.'U! z c: z cr z z c: a
Ul Ul OT.1 <J} 'Jl!/! Ul 3 3 3 D 3 3 Z> 3

oo 33333333

4-1
•H
r-i
S3
C
O
p
gou

u. —-- t i -- ,———UJ I I 1 _l_l I I I I IE _!_!_!

0 ocDmoooooo
rar^mrjcvo-ooo-oo-oo1 i ; i i _ _ _ _ _ _ _ _ i
<«« i i i i i i i _j

o\n<r-o o-o
— i — ' i i i ; i i i i i t i i

I -I I D3D33«««« u)

ni
-o—

Ul —CJS.

0.0

Ul UJUJUIUJUJUIUI UJUJUI
- a. 0.11.0.0.0.0.;. a. a.

ZZZZZZZ3ZZ< cacaoaacaa
C. V-r-!— *-— — — — i-_
zzzzzzzzzz

zzzzzzzzzzzzz
UJUIUJLJUIlL'UJalUJUjlllUJtlJ

^
OOOC

1UUIUIIUUU.'UJU,>UJUJU.'U.'IU ZZZZ
ZZ3ZZZ=ZZZZZZ 333C
----- - - - - - - - - UUCJU

Z

.I-!-1 _'_'_•_)_'_•_c. c. ̂  i c. o. c. s. c. a.
=c = ccoosgo Z222,2rz2::2ZZ

zrrzrrzrrz
a. a. a. a. a. a. c. a. a. x

ui ui ui win ui ui mm ui 01 tn in 01 w ui
zzzzzzzzzzzzzzrz
UJ Ul Ol U Ul U Ul ill ill U! LJ UJ 'al lil VJ Ul

ZZZZ Z

nl
£-.

4-105



— — Ulir: Ul
KZUJUJ t-
OC--ZZW

01O
O.Z

erx in
"

OOCS
oazzz

ocsozzz — -trzc:

waitn
t-i->- K
aitncn z

ZZtE
— -o_ _

zuiuz

K c< — ouio 0.2
»zzz — —r-

i — -crz— za
z -—

aoo«iii<u.~~

K
<
O

0.
Q.
<

r--GZZX — — OQQaeaouKnuiwjrcitr.ai

.
QCQ.1 — >- CZ li!QUO>CK

>- ci-
C3o — ->u.li— ut-
ZZ» O LlJUJ« < a.'o
ex tn uj

UUIUI UOOO3OOO3DUJUJUJIJIJ
i UHH u.u.u.itL.u.

CO — _l_JC!nU!l-fc-K
C — ~3UJU'Jiaiu)
U3CQu.!TC:ilJUJuJ

— au._ieeoi
MU- UJZZ3

li.li.O3C
U.U.U.

QOQ
<« zziu

«2

'01
in

<

<

o

c

u
'JJ

UJ i—
in t-

UJ (-*-!->•

u
U)

H-H-^-f-1—w>~^—r-H-f-^-K1—f—
i_i_!_i-'_;_'-I-! — -'-i-!-! — —'—_!_;

iz:crcc:c:~±:^:c:^^:Ec:E
•coooooooou.'

4J
C
oo

c
0
•H
4J
<T5
O
•H
H
a
a
<
>i

XJ

n
^
(U
4J
CJ
s
<c
(̂3

«w
0

>i
4J
•H
iH
«3
C
0

0
u

rvr»oioooca<n-oc ir-—
1 — 1 1 1 1 1 1 1 1 : 1 1 1 1 — — i i i i i i i i i i i

< i <«<<_j<<c«<t« i i
i — — — — i i i —

i i i i «<: i

UJi-
ui

'3'

0)

(0
EH

s:
a.

n
-o—
a>*
o-

UJ-
y^
•tin
C.O

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz
_i_'_i_'_:_i_!_i_i_!_i_i_'_i_i_:_i_i_!_j_i-j_!-:-!-!-J-J—-j-j-i-j _i j _._!_!-i-i-;-; _i j_'_i_j_i _;_;_'_'
a. a. a. a. a. a. s. a. a. a. a. a. i i a. a. a- a. a. a. a. o. a. — a. a. a. c. a. a. a. a. a. a. a. a. a. o. a. a. a. s. a. i o. a. a. a. a. a. a. a.

4-106



UJ
&

-
ZU)~ ZZ'Jl—
-co— ujz_ . . .
j;C' o.i_a«

Ui -C_!Z«3
_i ac'—'CZZ — z

i n — r z — —u:
—a. —

2

_l EZ —
a. <csa -js
a. _Ja3ui_i_i<t—

>
z
o
t-
z

ui
tr
u

O
Z
— w o
tzt- Z I-aw - z
KW z *-u

K ~cr- c zr
Z ZSZZ"- UiuJi-
w Cja.iu-0— cotnuizozz

2
—u)
to- I-
ocn z
'-•a; «-uiK — =K zz

Z ZCZZUIUI)
ui ::u.uf<jEcj

— Z
a. — en o
o.zh- Z K
<ow - z
Et-ui z UJ—2: >- c E
UZ3>ZX>- U."-

— inoz

ZO-'-fiE -CSQ CKZ ECS-ITE Q<Z
3SM >i- wzz acw >OIZE

~CO<Z
- zz
— >-< t-

<=
»ZCO<J
UX3UU Ui

o inzcotrzc-ioujc:
o Q Dzucaauizra
z zocro U.U.U.LIT — au.

wa
o

u tnza_ioiuc:
Q o oac.izzo
z Zucrmn — ou.

tn
jc LJ

o— E
Z£3 O

_
we
o—
Ze
«

oc
o

<
cs

UJa.
u.uj

t- MLJZOCCIOUJC:
—Q ccoz-jozzs
-izuucro u.— ou.
a — IK
^uo
_io—
«Z3
— <<f
UC
C

in
u
O
U.

4_>
t̂r

O

-H
M
t,"3

J-!

.„tn

-P
C)
g

2
Oi

>.
K w
— (J Id
_
<
Z
C

•« U U U U Z Z Z >

U,' O33z wain . __
- i_'iluJLij<«3
_l Z^ZZHJ-r-CJ

— KSZS<<<C
u uiujujiuOQC—
if! H — f-
- « «

UJUiUJUJUJUJUJUJ UJUJU,'UJUJ!ilUJUJLL"JJ
U-'UiKZCizzuztr ujc:c:z zcic: ̂ .s:zz
U1U13D3 2 2D2D 0132 3 233 ^ DO D

33Ki-p-K>-K'-r-r-Ki-'- D3i->-K>-Ki-KK Dr-l ---- r-r- — — t-

UJUJUJUJUJUJltlUJUJlllUJUJ
uiUJZii;zzzza:zzz^.z

_ _ _ _ _ _ _ i _ _ _ _ _ _ _ _ _ _ _ _ _ _
3 00323323333333 CC.23323333
<J ZZUUUUOO<JUU(JU<J ZZ'OUUUUUUO

Z _ j_JZZZZZZZCZZZZ -J-IKZZZZZZZ
o cjooooooooooo oooooooo

_ _ _ _ _ _ _ _ _ _
33332333333
Z U <-> U <J <-> U O UUU

-IZCCZZZZZiC.

-t-1
.-)
_,r"

£
e
tp

CJ

r»
-o

NKr>f<r~orjOCDthOOf~f~

i i i <t
i i i i

i «« i i i i
-o-o-o-o-o-o-o-c-o-o— — «. i ——- ,__—
i i i < i i i i i i

o-om-o-o-omvn-o-o-oi — i .... _ i i -._—
_• i < i i i « i l l

•o—CD
0;

<m
Q.O

UJ

E
<

zzzzzzzzzzzzzz
UJ LJ UJ UJ UJ U UI UJ UJ UJ UJ UJ UJ UJ

UI U UJUJ UJ UJ Ul Ul UJ UJ UJ UJ UJ UJ

UJUJ UJUJ UJUJ UJUJ UJUJ UJUJ UJUJ

UJUJUJUJUIUJUJUJUJUJ
a.a.a.6.a.a.i.a.Q.x

^-Kh-K

UJUIUJUJUJUJUJUJ UJUJ
ZZCZZZZZZZZ

tn
z
UJ
a
K
Z

snintntnuitnviifiaMvnuiuiui
— -•—-• — _ — — ». — — — _—acaaoaaacsaoca

LJUJUJUIUJUJUIUJUIUJ 33333333333
ujb~ui(nuiu)uicnu](n OCSQZQSGCGQ
__ — ______.— EZZZZZZZZZZ
aacacaaaca uoooooooooo

ZZZZZZZZZZZZZZ

_i_i_i_i_j_i_:_!_i_;_J-j_i_i
0.0.0.0.0.0.0.0.0.0.0.0.3.0. a. c. a. o. o. a. a. o. a. o. 0.0.2.0.0.0.0.0.0.0.0.

4-107



OO 2
22 ooes tntnui •-
*•— 222 00.0. >- — i
a.0. en ---en zc:: otnui Z2 oo a.
0.0. U'-n ZCZU <ZZ U) 21-1- l-r- XUJai 22 <
<<i (n-uj aao~z_njtj a. cncn-cflcn 22 zrr ~~ z
cz we— >K*-— QCUJ a ZZKU.JJV-—UJIJ '

-*inwz C3cj
i- ^-uIUJLi «

~3 2iuc
UJ
u.
2

2 — Q OOUUJ — — »-ZOO« «tilUJ«U

cn«a:2:<aiwa'j;ujrEUiwzziuwtr.zz

< °
•"• -H

1 — — CGU-li. JUJUJO ZZtrZ < JT
_ _ _ _ _ _ uisreo aai-.- z ~
:~2:E a« aaw>-'-a:=:« u _i L.U.OCJ <

OUJO UJUUJUJOH- —r- •- ILU-UJCOOOCZ ZSZU. C-l. Ul
_'_: —U. OOO — L-OUtJ B E —-• OO <L.'UJ « U. ^^
*^^ ^ 2 Z Z ^ ^ * 'ij' 11 *t O d Q £ h~ "• ^ ^ ••* ^1|**"- ^ ^ 4 c^ a. LL ^ ^ ^ ^ tuiij i o
ou EEE <tnu; 33 a
0° -I ,n
WU) - «

3 S-l

0)

SH

*I I

5 o
u u; K.
u _i wcnyj crw -v
_; — wtaui lu'jj -P

LJ'aJWUJUJUJUJlL'lJUJUJUJlilliJi 'UJW'JtiJmUJUJUJUJ'JllJUJlJUJUJWLljUW'^UU 'JJ'JU'O -H
C2I2Z

r iii D2D5i2^--^^P^^P^HHH—-H^-^-HHH-w^H^i^wH-.i535 ^^-55 5 <0

M —)*j_!j_j_jEi:zsc;2:2:±:2:c: — c:c:2:c:w — ̂ ;s:cc — Z2;2;2:2:2C2icccrc; — ̂ :2:z— dcxzz ^ p
u c;oc:'c:c;ooooocrrj>oc<occ;c;'^yoococ.-c.''ococ:oc.oc;'ii'_:uj oc-uiuj 5
— <<< << U

Z O NNf^OCJ S OO-NOO — Tn "TOINCNrj !T> — n N O f ^ C N O N O ^ O O O -O03CT (11
- - - - *

ZZZ2
UJLJLJUJ
H— >-H
X M X X

E LJUJUJUJ
uJ UJUIUJUJUJUJUJUJUJUJUJLJU.'LJUJLlJLlJ^UJUJUJlIJVJU'UJuJUJLJUJUJUJUJUJtJUJUJUJlJUJLJUJlllUJ
H OUOOOOOOOOOOOOOOOOOOOOOOOOOOOOOUOOOOOOUOOOO 2222

Z )-t- — l-_W_ — — — U._^.._ t_i_|_>_ r__Wl_ — _l-._^_l_)_ — — — *- — — V-^ — ̂ -— — h-— — _ — ™

< uiuiujcninu^uiuicnnuiuiinintnuitninunuit/iOTincncnbicnuicfltncncnMMuui'JicnMb'icnui HHH^-

a. •
3^3332333223333333323333332322332223 = 3233^3 UIULJUJ UJ
ccocicczzooscczGsacccoGcnaccccccc^szcaacGscc u.u.u.u. a.
ECEZCCIZKZKSZZZZZCECCrZCZCZSCZZCSSzezzZZZZCC: 2Z2Z >

-o— ooottoyoooooooooouoouoooooowooooocjocjoooooycc; — — — — H

<g
Q.O

'-— — i-'-Hk-H)-'-'-l-Hi-l-H
2ZZZZZZ2Z2ZZZZZZZ2ZZZZZ22222222Z2ZZZZZZZZZZ

4-108



O.O.0.0. en cnwcr.
«Z

C3OX3
ocsucszzz

o tnuicrzzzz — — —
CSZ — Z Z Z — — — — (TSZ UIUJUJ

.::oC coo

•aiiLiu.r- n — cocci»>zzt-— — z
t- UJUIU] K>'->-r-— "-ZZZZlllUU'JJW —

— — _io-< _i— ~—— u_ii-at-— i-
t- WH QOZiJUUUllU
< t-<zz2uj

_

a: 0:0:00.1111: ---Zzzzaacza.cu<«i:zrEzzziiJ'jj<«
_ -

ZZZ_JZr< — — —

. .
UlUIUjUll l lUKEUUJll iUUIuJtUUi i-t- Z < «ZCT=:=:r- — i-oo:=:::3:xzs:iiiuiujc(j-jwc

a. =<< a. r-a. a. a.)-'-trc: ctt CLO.O. 2. a. i =

< I~LJpQUjqaaJijj<«uQ:cec:55<<a- _.

£" V—^— M hfl M4 —I M —. l~l

~ UJUJ <<«<«

_ia a 0.0.

p

ZZZ

-t-l- COO

U5W — U.U.U.CE5-SLJUJUJ

U.U.U.

C
O
U

C
o

•H
4-1
fl3
q
•H
H
a
a

tn

UJ
en
c
<
^~
<

O
u.1

u

Ok.

03
C
O

a:
UJ

UJ

0.

-0 —C3

0-lu—

E
O

CJ

a: rj o- o oof^-o—oo-i^forj —m-on «rnrir)ooc-o o oooo^j —o-no-o!>QCDr-jn(van>o-oa3'r<jTjrjrjna-<if^-o-o-o-Q-orva;QJ! —— — 01 —nn —— C
u. i i i i i i i i i i i i i — i i i i i i i i i i i ! i i i i i i i i i i i '! i i i i i > i i i i i iu . . . . . - - - - - _ . _ _ _ . . - . . . . . . . . 0)

M
£1
(0

EH

4-109



o
E

ui
z

UJ
IX

ZC3OCS 0
z

i-
ZLJ wen

COW — aZZOCZZZU OCSOO U O
i — _J>-U;UJZZSJJUJLUZ ZZZZ'-n— Z

Ez:--rrz:D — - •— -uzr--
j en in _• _i a. •JT.T o H a. a. a. a. — o 2 a.

i-
z

.
< > inuiEExnin in mow
eZZ)-a« Ul « 2. UJ >->->->- LUO

- zz — — _ii — U<EEEE;J— <c
ujuiujt-o— — r- — u-ZZ zrzzzi- _j

.?- — — --Z:UIUJU.< — — — —zzoa.— — 2.0. za: r5»D-uicj:
!J~ ~_'aZZZZza.<_i

UJ EE«OOO>O
xwuocn cs:3iiJUjii!O_i_i_!_i<«S3
O— — z a •j.u.i-'--/ a: a: O«£«'-<Q'-

«ZliJO:CLUUZ<<£K
<3 32
cc z

Ul Ul
i-
u
UJ
U.
\JL
Ul

UJ
05

— ZZECC

r< z
zz

3COZZ

a uiLj-i———iuuj
a wen ~"
en
a
o
z

a 3

z

00zz

IUUJ

£2

zz
ac

_ _
OQ

ww
UfUI~<«

t-ZZZ
UOGO

t- Q —< oooo
O LULULJLU

c
r

r
z
a
U.
ui

U)
3a

<
Z
o

UJ
e

a cncn -
-ui in
-i-ZZ >
«3a _•
o_j— — <
— o.t->- z
> oo <

a
_J

a.
a
tn

oa —

zz
«

az_'_i
u.ac

f- £0.0.
UOJ^.^
<zZZ

c«
UIUJLJ
O

JJ
c
o
U

c
o
•H
JJ
(0
U
•H
H
a
a

en
s-i
0)
jj
<u

a

- o u;_j u: _i

Er

cc
UJ

3 u;
U.'U.'LULUU.'UJuJUIU.'tiluJuJUiU.U.' V)~ UJ >ui'aJU!U!(j'ju^v.j(-:u'_):_;;zzzz> zx <j cnifi tr: en en in ai en H>

"<<<«r ' _' ui zzzzzzzz 03
t -•—f—W- —OUJC Z >>>>->•>•>->• C?

zrzzz = = = zzzzz=:«<<:<zu.3 z c5H5c5E5 Luc
C'C.'OCJUJU.'U.'U.'LU JjU-'LUuJLilOCOOO —>IU LU Ul UJ UJ LU -Li U.' LU LJ w —
««'-*-'- —i— — i- ——ouo(ju<ujz t- ccjooeooo «

««««« U1UI < 3
3333323333 Z 3

o

01
o

I
ac
LU
o

ujcnw;n

G — — ~

U U LL' !_•
ooy

(0

U-l
o

i-l
(TJ
C
O

£
O
U

I
_)

— nono
oooooooo
i i i i i i i i

OC3OOOOOC3

ro
oin
i i

o
ru

<rono
nooo
i i i i
woo

o
<
i
-J

OJ

5
I UJ —

\ O.O

e
ui
Ul

C£
<
a.

UJUIUJUlUJUJUJUJUJUJLUUJUIUJUJtlJUJUJUJUJlUUJ

_

0.3.0.0.0,0.2.0.0.0.3.0.0.0.0.0.0.0.0.0.0.2.

en
U5
Ul

05

Z

3i

z

ca

men
ooO.Q.

zzzzrzzz
OOOOCOCQ

uiw z
UU O

zzzz
ooaa

z -— — —

ooooocoo

UJUJLL'LJ LULU LULU
)- — — r- — r-r-t-

xa.a.c.xa.£.o.

OO
'J1U1

ZZ

- —
C.S.

ncntnin
acoaO

5a.

_ _

occa
ac.a.0.

a
u
UJa.
v-

_

a
o.

4-110



win o
uiui Z

»
UJUi

_

aix.tz
ujujcna:

in
w
B)

tnS
tflo:
<>-

z
20

33'_;3
u; ZZc:o

>
i-

1UJ
u

:r<

i- --> MIT. o >-3caa~_:
DO OC2Ztr-J_JCC2_l2

- _ . . , _
UJOI- — z OO3U.<i-i-

ina— ou<zz——a.CLj tn
--i-uiuKrujo-i-cn zzz

— CCE3U.L.' -- -J33Z:n 33_i QCZTI: JILL. <c_f_'<nz u
o. z:: Z-iLu^-s^-i-ja'-ijC1-c. <c __ :uj3 z ccf-zzu
< —•-— a.t-—<a1 0.0. iiii5<-— .-

WO)CO< ZZ-
rruius «oo
•t< (-«-_) a
OCl D^_IC

_I_!Q<_ _

QO
0.0.

•JJ
en
a

z-
<(-

_ .
OW
a.
U)
o
V-

o
a:

ui o _•u u. win oz o
Z ••• UJUJ Z — Q:
z » a -ji;ji<zc z
o: ujuj _j ujujocri- o

<
tn
tr
U: 3 212:1

0
>-M Z O —

i \
a. o
•Jt a.

< tn
3 g

a <
Q. >N

3D- OiSSO. O OZ
wwaasa.a.ai2E zs

3Z-OQ-O -—
tncnh-
2:2:01
-— zo

tn
U.I

UJ
oi>-i-r
UIZZ'J
— ' — in

UJ

<-3— oaj_
zz— u. o.oao a.
win— zxtntna.zu:z
iTtnujcrCi-»-2 o au.

)-Z'jlZ3
Ui E 01 E Xruuui

tn«3
3 u <E E —

E Q I-
SZOU

3U.U.I- — Z-IDW

..
U»U><3 ZZ-3
ZZi.'' <4.<^.C_1

<<t --_'J<
CQ It 33_'Z>-

uj _i_JC<ia
K _I_!CL^<<
< ao <o
3 O.CL XU

.
az

LLJ
U.u.
UJ

t-<<Q
a.caz
z: <

uu. Z

<

<~ -13
_I>CJWQ:
i- Z'Jic.
LJtL — <x
3 "• f^f CE C

ucr uj
CJ —

4J
c
0
o

c
o
•H
4J
(0
u

•H
H
04

X!

0)

V̂
4J
d)
£
(0

<r

c
u

uj _j inyitr.tnui
_J I- UJUJUJUJUJ»»>
L; — t^^i
in H zcsc:::————~z>-k

a o
cc s
uj uu

a)
uztr uj

j_ '_ i_ j_ j~5—— 5555 winininS
:«« X_l_l 3>--- 3333r-

wtnoJo: _i_ .
Ut UJ Ui Ul O O O C O < CTl 3 3

tn t-t- —*-<-««« «««
- ««<33333
a 33333

««33333
3333

0

>i
4J
-H

C
0

0
u

cooo-o r«- rj^ f^oi <•
o-o-oocoo-a—o—mc cnon— — _ _ 1 | _ i | ! | _ — I I I
i i i t i _i_! i -I—i-' i i -J-'-J

— o
ooo— n rjrx

— mo
| | i | | _,

n ooooo

•^r

^r

0)

IT
Uj
)-
UJ Z2ZZZZ2ZZZZZZZZZZZ
r UJUlUJUUJUJUUJuJUJlllUjuJUJUJUjUJU
< oouuotjcjuutjtjuo't-'ouutj
tr ZZ2ZZZZZZZZZZZZZ2Z< ccaaooacaaaaoacccaa.

zo
03
C
UI
a.
w

O

(ncntntn
UJUUIUJUJUJUJLUUIUJUJUJUJ zzzzujuiujui

"^

0-

UI —0V
<m
Q.O

zzzzzzzzzzzzzzzzrz

i— H-I-WJ-
33333
COCQO
EEEEE

333333333333333333
_1-1 _J J-j_!_J-I-JJ-J _!_'_) _J _)_'_(

accaaccaaccadcSScc aa

«<t<
3333333333333 -J_'_1_J
-1 _! -1 _J -I _i_J_J _!_'_!_!_! 3333
J _! -I _:_!_:-J_!_J _!_!_!_) 0.1.0.0.
acaccccaccaaa occo
a. a. a. 0.0.0.3.2. a. a. a. a. a. a. a. a a.

(J<J(-IU<J
UUJUJUJUJ

0.2.0.0.0.

4.-1U



icwa: z
uj tn-tc—

IDw ui
z«~oui
cz—uj
-<UJSZu:zz >-rz<

o20

j— o
aaa ocsz>-uj in
222(- zzuzr

ZUiiu

«u<z zs —
ujccSzo-OEo:
en 3 <zrc.iec

to
i-
en
u
ui
a uj
u-cu. -

— <r<C3iJiin uJZ

zzoz —
uiuzuji-
rr-r-o
««_»».•»
tnuixaatriuniQ_;iuiij

xxcntn
wujujui H-i- --.—- z

t-z*-oaao HUI >
i-zujZ2:32Di- ZE z
zturui- — i-t-zzuJUJH- o

E<ZrjjOI~CLl->- — UJ t-S WUJOT3
Z >»zujZ E< aiz< — <J:_::EZ — ui>cr!rc; tr^ — — — <K3z ruiu j— — u.2— — cc".> — c=zujuj
~ >->-r-j: — cz cscir— ozeau.~zuj— U.LL— cti-
K you >cn— osnz on. cuitu i-uuici z— <

C3C3O Z3 <Z < Z - — ~-<'.TZrOolZ

u _ _ . .- CCCGZUJC:C< IL'ZIUCZ <z-Oi-rr2(-_i

caz3<—
H---E3U.—~Q.
zztnoci-

.
o i-t-t-*-z Q<IUI

Qzauuuu >wzi: i_ _
<— _iccocaz< cnuj

a. a.Q.iCi_i .o. ^ ^ N C O — _! ui— u. a u O < — co uuacO
< OQOO<Q— _!<N U. CHU_it-O — O32OO-J

_1_IJ< WO — K< L. I- 'Jl — QZJ-I-Z 1-U.O
ujooo: a <_io:a: ujw<« in

Ui o z LtKoiz a zu
D r>-ao u/_j— ̂  uiir cnzx u<ra c

O WutrLJ uj
OX t-oiutr >
UK Z_lt- LJ< uj cn

a

srO-io:
U.!tt-_JU.O
U.U.OC U.
aac-sz
zz<aui

. . . .UJQ.-<<xv.x^ciou5'-au.<
3O^-«raOQQO«^iU. _l

C<O_J_I_!_J< E< O.
<jc: ujuiujuj oz

cs — — •— u

,->
xU

_

C
nX
'H

UJ

i
g

0)
JJgs
(0

— U_i u.1

a
o

UJ2
_

_i _•_'_'_:_'_!_! _i _j _".n cn a. a « ai cicnwcfl 0:3:2:32 3
2rS3DOr;DOODUJUJUja:u(ji_>u<Juuuuoua:a:oa.LJU.'iu!i/ujuJU.'_

cncnc^cncns

33 3333

,,<
;:;
C

£
O
U

K OOO OOO— O 05 23 — O O m — CJ — "TCntM OCOOO OOOOOOOH
UJ -0-0-O<3-0«J'<r'r-QHl-OCDOO-OOtMOrjO-'O-Q-0-OlvO —CO —Of j r» -O-Or^rxO^lO^D^-Oxl-O-O-O —

U. I I — — — ! « ! —-.-. i ! ! — ! I I I I I t — — — II — I —— I I ~ — — — — I I ——. — .--. — -.—UI «\ I I <« I I I _!_!_) I J_I_l_J_)_i_l I I I _i_J 1 _J I I _l_l I I I I !«l I I I I I I I
K -1J-J _J_!_1 J _l_!_l -I J-l _1_J_I_I_J _1

o:ui

i

< zzzzzzzzzzzzzzzzzzrzzzzzzzz
a. ri^r^s^zDrsnDS^DDsrsnsD-oriss^D

CCQCOwOCOCGCCCaQCOOCCCCOQO

zzzzzz
cocacc

zzzzzzzzzzzzz
««« ujujujuujujujujujwujujuj
ZCXCCSa: >- — — — l-t-t-t- — r- — r-l-

-o—
•3

<!n
a.o

UOUUOUUU(JUUU<JUUUCJlJUUOWtJtJ<-!UU
U UJ VU UJ UJ UJ UJ UJ UJ LU Uj UJ UJ UJ UJ UJUJU1UJ HI UJ UJUJ UJUJ UJUJcr 3; c: scixsisccciQicxciscxcciG: txzc:c:2i2
a. a. a. a-o. 0.0. a. a.o.o.0. 1.0.0.2. a. 0.0.0.0.0.0. 3.0.0.0.

UUUUUU (JUUUUUUUUUUUUVJU
UJUJUJUJUJu] LU^^t^JUJUJUJUJUjUJUJUJUJUiUj
c:izci2:3: cs — ci 21 3: a; 2: 2; c: 21 2: c 3; x
o.a.a.a.xa. a.a.xo.c.a.a.xa.a.xa.a.a.a.

4-112



a.
o —z w en
r-OZ Z
xza. <

ui< — .j. o
LJZZZ a

Z
Ul

U UJ
z en
O en

Ui
_l c: _i- <zz~2- oi-xz

in

a
a

r

a

ZZTJO

<t
o

i.
Cu
<

Z3CUI- —2>CL

,Q~

"^l B

UJ
c
UJ

X-D-I D
en z uj Q
o z z
u a

u

u
z

UJ
en
=1
<
r-
<

O
U

<

Q

en
tn
u
u
o
u.

LJ
3

o
z

O

UJ

UJ

Uj

a

<£

<

Q

Z

u
z
4

o
tr
UJ

_l

_!

Ul

z

o

<

O

z

zzoo

UlUJUIUI

- zzuizri— -S:

zzzz
util —rrrr

»'j3tr/£re

zcr<:>:»:>ezujz r< <en— — zzas
<tr E- — --O<ZOZ ZWZuJ — — ZZr o t-— —t-rz — cz c<zidujzc:— —-ozououu >en— auizz iiC^

J'J) — Q< *-«>-r-a.ll.
i-cnj_i— — — •—

zzuu

zena_3.a.a.>ac:_j
—— en— ou.« S.Q._

a<o_!_i_i_i < tno-o:<
uc wuiujui inooo:

o.a.u.u.-'-
cazz
zzwiu
D^aa
CttXUJLU

uo
UJUl

4-)
C
ou

c
o

•l-f
4-i
ITS
u

a
a

A

in
s-i
0)

(0

1
a
rr
£

UJ _J
_l 1-
UJ —
en t-

UJ
Z

Q.

D
IS

C
I

UTJ-JVJ;

— y*t'~'7
en z ""
>~^ii

3<>p->

WWW Wa

gUIU.'j.'_jui

^ y y i3 y y - 1- - - - —

>3C=CC W

U!_J_i_J_'_i
UJOOOOO

z
UJ

>-
<
LJ

<

Q

M
A

T
E

_j
u

UJ
p-
<

_j

U

li! UJ Ul UJ LU UJ U U.' UJ UJ U! Ul liJ UJ (-I U C-: u U <J
Cl^ldC^2C~C1^2:21C^ClC^C^^£C1^^21

r. en w en 3 3 3 o 3 n r 2 2 3 3 3 3 D 2 o - 2 2 r
-t-f-i-t-r-i-l -- i-i-t-^-CnOOCC

i _i _! _j _i _! _i en vow 01 a en

333233

4-1
—1
rH
(13
C
O
£

O
U

rj MB O
UJ O-O-OOCOO-Q-C-OO-OOOO^I^ -0
u, i — — i i i -»——— i -* i i i ; i —
uj _ i i i _i_i_J i i i i _i i

ooooo o oo COOOOCICM— o —
<j-o— — — en>o-

i i i i i «
-I— >

i «< i i i i i i i

0-

Ul —

O.O

e
ui

i< ^^ .,_ . _ ,_
< zzzzzzzzzzzzzzzzz
O. UJVJLJUJUJUJUJUJUJUJUJUJUJUIUJUIUJ

xxxxxxxxxxxxxxxxx
UIUJUIUJUIUJUJUJUIUJUJUJUJUJUJUIUJ

a.s.a9.aaa.aa.!i.a.s.3.a.c.!xa.

r
ou.

a

z
UJ

a

m
CO

a:
UJ

UIUIUJUIUJUJUIUJUJUJUJUIUIUJUJUJUIUIUIUIUJUJUIUJ

zzzzzzzzzzzczzzzzzzzzzzz

a.3.a.axa.a.a.a.ac.a.2.Q.s.a.2.a.a.9.aa.a.a.
_

UJUJUJUJUJ1—JUJUJlUUWluUJluUJUJUl Ul
a

4-113



ZZUulU «J

ui

o
Ul ZCJ
>- — zz

H < K-O'jouo — — au:z z
z r xz— zzzz Kr-zina. <
HI —in <KI- — — — — «~G1«!' <J
Etn_i< <j<uzzzz zz <u —
a..-uuj zs—zecir — — r z z
cx u a a«« EEC.Z — oz

en
tn
<

2
111
r
in
in
HiUJ

a:
Q
u. u<

zz
32

c«

ocs
ZZ_J

zza
zzo

u/
'-J2
<t
_i
-t
o
>
o
c:

ym-x
UJUIUI

»-Z)-oea

_i>-ac~-aaaocujuj uoa.u.«<:><Z!rzzuj cac —

— Ea_'<a(jzacaaaa_i— — wz'jjuj— U.L.— 3^- — o:ir3'-<t— -

<zzaziij i-rz3--i<'-

oo
zz

»-i — zz— —
O
n

. .
Z <tc_l Z ——

a.
a.

.
uo<o>»U)«
c.-<z<— — >-cu.r
<z<z— — — <a3
z<Z
<£
2: a

r < <— jc

- _
O«t- tn >-— — — zzi-cr— uz
c3e.< jcirccoc u;ijJ<-'>- —
a Em <'jjwoirr2: aczx u
> — : KQ<— 3^3 ujui — z_i n
r wz_i_izxz UUEUJUJ e

dj ou. iiiujcc^s: iu
o CI t-KUJEa: z
~ Ul- ZZI-cra

ai-
IB

=3 ZEE _
ou<>-— coa< a
_i— u« z<c z
ozu UJHIU <

UJOZZ 'x~z
— « UJJLJ z
a. UJLU a— o a

ou c -
oc k-

<

—a<
e

o:<.o_i_i_i< CTC
we UJULJ in

o — «-•—
.

w
a
E

a
,n
, •inI)£
0)

1

O
E
E
a

ooooooo
«<««

ro
c

U

a: oo— oo aacDincMoca— rjtMino -o-oorgnn —
ui ooom— oo-oooorjf«-o-arur.i— oooo-a<-o-oo— -o-oo-o-o-o— oomo
L. i — — i i i CM— i i i • i — — i i i i i i i — — — — i i i i ro— — — i i i i i
W -I I I _!_!_' I I _I_)_I_I_J I I -I _!_'_J _'_'_! l i l t _l_!_l_' I I I I _l_l_i_l_l

coooc ooo

^r
•

•v

0)

I I I I I < I I I «<

u

IT
<
0.

-
UJ UJ U Ul UJ UJ UJ UJ UJ UJ UJ Ul IJ UJ Ul UJ UJ UJ UJ U.1 Ul UJUJUJUIUJUJUJUJUJLJUJUIUJ 111 UuJ UJUI

UUUUUUtJUtJOU

Q.C

4-114



z
UlO.

« wins— 01
Ul 2O ZZ'-DU HH -zzoauiui si< H— 'O~-— UJG: <X2— f-r-cno. u

UJ<UIU«Z23.1- — i-r

2
UJraiw

2 -J<U«UZZ<O Z «
HUJ UUJZ3--- 2 a 'jjui
ZE CJC CEEZ"- U. u<uj ww- a ii.wUJixi:C2'ji 2

_1UQ

H
<S
U

—_J
Q.
c.

~— 3EE

.
= ZCZ-— 2U!U--Dr-

tnzr uj CUJ
Q< ^-3>-UEz_j>-c- ui c.
< tn\iizoz azzziiizs— _
_JOUlECa<ZaCOUJC3l- «3E
WZ^O SUJCEdUlJi: <E CO r-
ui»-ou.f-auo_i zzwz ou

u ci-u.)->-ca3a _i—
<H Ul ZZZ— H OE
Q.<_1EXUJU1—I- W UJ

UJ

in
U
O
'

l-r-r _ .
azauo >ZE a.EEO<UJ<C5tn 2O<zu.uj

H — — -03E1-ZZEZE
_

<— -ic

E<
OE
o

«-Zr-O<UJUJZ_l(nz_iuuujuiuj OU.UJU;^Eu az t-i-ZE
•* Ut- Z2EO<«au

0.
tn
o

E<O_I_)< <
UE UJUJ E

o — ~ o

_
l-r- «3CC

. . C Z O Q — « E Q 2 I EECJ— au. EEU_;< ui UIUJE out-—
^0330

O.Q.-JIE •-
«<WE u
»f-O 3ujujcn_iz a

<u. uia E

K-
V)

UJEuj>
UJen

_
OE

U1ZZ

O-UJUJ
t.oo<j

_
C
Q

-H
_|
>J
(-«

<U
4J

i
(0

EKEEE
z ui —
a « H EZEEEE'JSEEEZEE --- — —

— — — -jHH — 1-1 -- liU
z _/_>_'_'a.3.aoi«itntnwui33333<E

ui
ui
en
Ul
Ui
Uoaa.

U)
u
a

DDZOi --- — — — t-aCOOl-f-i-'-l-LJLJLiJU.'liJWjJUJ
;_i_'«noicnQwo7tnu:y733323333

o

i j
'",
•r-l

o
§
S

E oooo o ncaco omo cs o
ui -o-o-o-o-«o-oorjrjrjoo-J3-o-ooor^ ou. _ — _— i i — i i i i i i — — . !ii ra
uj i i i i _;_) i _i_i_j_i_'_i i i i _)_•_( i
E _l_l_l_l _l _l_l_l -I

cooooooococ ooc m(M rurumo om•o-or-i^-o-o-o-o-o-o-oo-oo-oo-o-oco-o-O'O-oo— om
o
"̂
E-

CM
f- —

CD

*•
UJ—U^<n
Q.O

oaccco^ccGOccoccacccocaoacoa

EEEEEZEEEEKEEEZCCEEEEZEEirEZS
a. UJUJUJLUUJUJUJUJUJUJUJllJUJUlUJUJUJUJUJ UJ

3233333323232 =Hi-i-i-Hr-i-i-i-f-i-l-t-HI-Hr-i-t-

-UlUIUjuiLJUJUJUJ'uJUJUlUlUJUjUIUlUJUJUl Ul UUIUJUJUJUJUJUJU1U.'UJ11JUJUJUJUJUJUUJU1UJUJU1VJUJU1UJUJ
EZCCESEECZS^CCCEEES E

4-115



a.
a.

oozz

II
a. a.

ui
5^E
KO —
JUIH-

u<z
-ZUI
z —e.
OulO

z<
UIK

u —
Q —E

tn
a

OZZ —
Z — — <
-ZZZ
_iirz —

— -2

J.N

- UJ

Ul
UJ
Ul

- . __ Ul
a32Z <

zzzi- z
oeui o

z——a -

<aa- o
-Ztrj;; E

'3"" 2 U
ZU1UI3
<2ZU O

z
Ul

-S =3
"ui E

Ul

U7

Z
UJ

Ul
o

Ul
Ul

0

N
G

O. 0.
2. 0.
< <
E E

Q

au
UJ

<
u

<JZ
— UlEE
CU!
20
O<
<JZ

ucn
01 t- t-
ui a — -a
z z _i _iz
o < o a<
U. _l Q. a._l

u
a uaui

z
U)

Ul
u

Ul
Ul

a

i

a
a

o
a.

u
c
tn

ui
ui
u
z
auiui
z
Ul

o

U1OO
uizz

_iaa en
K U.--ZUZ

z azzuiza
UIU! CCE3 —
E'-jwEEuioi-
UILT2 •- -

aa
— - 22

Ul >-«<
OulUlZ<2
0--CZ-

E-B33 Z>-
zz a—2

E332 >-
OC2

aaa—_io
Z22>-U1U

_iao > z
KZZ_I_1 O<
Ul —— _l_iZ2ul
3 Z- —Ul-0

Co.o.~>a

oe

ui_i_:azu;
3—-o.cn u

Q.Q. —a
t/7Ul U.

00

Jj
C
ou

c
q

•H
4-1
(0
U

UJ

£3

<D
JJ
0)
s

(0

&

>

<

a
^-
u

Ul
Ul

UJ-
o-

UIUIUJ

a.
— U'JU
u

>
3555 —

<
a
z
<

z
Ul
>- UU.U...
Ul CCO
E

z
< zsz
a. uiuiut

zzzz
coca
0.0.3.0.

zszz
UiLJUlU

323

a. a. a. Q.a.0.3.

uuu
UlaJUl U1U1U1U1
ZZZ CiZZZ
0.0.0. 0.0.0.0. z

I-

U
v*

a:o

Z —dC"l OfflOQ3 O *•
Ul -9-0-0 OiMCMCM -0 -0
U. - — — - I I I - I01 I I I I _I_J_I I <Z _J_!_I _l _l

t-
uto
o
a

5

a
<
z

yicitn
»>uJUI

'
Ul
Ul

a
2
<
^

•0

1

u.
2
Ul
I-
X
UJ

Ul
a

u
3

UJ
>

~
<
a

|

Ul

a
2
<
^

N
-0

1

Z
Ul

Ul

Ula
-i

i
Ul:>
K
u<
0

z

UIUJ

aa
22
«
"^^

-0-0

1 1
-1-1

t— p-
CJC3
ZZ
IUU1

U1U1

UIUI
aa

uu
il
UIUI

— >
Kf-

^ *Icc
aa
zz

Ul
Ul

az

•0

i

Ul
c.

tn
UJa
£
5
Ul>
*-u<o
a
z

Ul
Ul

a2
<

-a
i

Ul
a.

tn
Ul
a

u

Ul
•>
H
•o<
0
a
z

OJ
tn
ui
a
z
0.

<
u:
o

o
•o

1
_J

z
o
2
Ul
z
tn
Ul
>
K
CJ
<
0
a
z

u i- 1- — tn 'S. iH
UIZ — — -u-,j-.il
U!3_J_J_luJuioi

Cn333O"^O
eujcaezrEz
2 i _ ^ _ _ ilQ.

~ui-^-<<<

3 ~* OOO

o— o ooc
-o a o -on -o-o-o

i _i_i i _i i i i
-i -J _i_i-i

222Z222Z
UIUIUIUJUIUIUIUI
)-'-)->->- — '->-xxxxxxxx
UIUIUIUIUIUIUIUJ

UIUIUIUIUJUIUIUI

tncicnnwuioiui

32323333

LJUJUJUJUJUJUJUJ
»»»»

•^^•^<«t<<*t
CCC3=OCO

aaaasaaa

zzzzzzzz

^- *p- v- via jj

ijj IM >_i ta« fjf y^
U!_l_i_lu;Uj
— 333^0
aooo z z
2 0.0.

~!iz~5<
< < <. Ul Ul

QO

OO OOO
-o -o r j -o -o -o
i i _j i i i

CJUCJUCSO
222222
UIUIUIUIUIUI

tnuitnuiuitn

uiuiuiuimuj

tnmtnciuin

333332

UIUIUIUIUIUI
>>»»

uuuuuu

cccccc

zzzzzz

4-1
•H
tH
m
c
o
S

o
u

QJ

4-116



U1CCT
UlZZ

i— —<ZZ_ica 01
h->- V-U

. u.— ZuZ
uj azz-J — uiza
_j z C33CE3—

^z
uir

z zz -S
O UJUl CUJ3iu5 «— EE zw

—— ( —< auizz <
33 IUU — KOICI —ZZZZ
p->- -<E - - -

C
E

<
a
>
o
K
UJ

>- <3UJUjZZ<UiZ —
3 — r-aCZZ- Zz — UKRUIX r aa H— « ru.-< r

— Z233ZZ Zt-r- <z aaa— z z< i-aaa-— _j=a o
U 3uZZ*-u-u)«J ~
— _j «3D— r >-
_1 JO _!_!> Z 3
a. az_jj_j_i o< _i
a. a.-j-jaczzuJ _i
< K— — 0.0.01— u a

aaa. — >a a.
U.—

V-^_JUV.nUIV-Z<>UJU(<UJU) — _Jr-
—ui »-coui—»-azz33>-«

<>- —— UJUl UUJi-

. _io>-^ itu.ui<cn
oa_i—_i—rjuio.zu!U.>- ZEZUJ

ZC —EO.XJUIUJ UJ _.
OO,> I- jrsiEZZruiUJ h-_ _
oa — <_i uiuio— ar
_i_i ar< ZZ>-UIKO:U.
uiu weD CU.U3UX —
-~ uo N> z>
» I ox_i -zt-s a< cuj

— KU tE^

uio01-
UJ

Q

i

UJ
U7

a

<
^_
<

iN
a

z
UJ

E

a

C
H

E
M

E
9

a

3
CJ

UJ

z — o

o
to —
-I Z

i *

UJ
u

I
a
Ul

UJ
Ul

Ul
u
M

Ui
u

Ul
01

01
u
E

z
a
Ul
u

UJ

in

— — - 2
O

Ul —

4J

c
0
u

c
o

•H
4J
(3
U

•H
rH
04

a

U)
1-1
0)
4-)
Q)

|

u.1 _• tr. cncnui
_' H UJ>»»Ulii.'uJ
ui •» u >- f- K— •-'.". u tn
wj t- c— — — — — wy.M

U)
ui

Z «3333l:OC3 3
— uioacaozzz o
_l Z C.O.O,
O. ZZZIZ_ Z
— ZUUJLJILUJZZZ UJU - - .

Q 3 OOQ

05 tn
r E uj ui ui
z z z z za 3 ui ui uj
U)

u
z
Ul

UJ
Ul

•Ji
Ulz
Ul

UJ
Ul

a.
Ul

zu

a.
Ul
3

Z
U

a.
in

z
u

E
a

UJ

u!

<T3
C
O

o
u

K r* o ooooo o
ui -oo-an-a-oo-o-o -o

u, - i - i -——— -ui i _i f _j : i i i t t
z

in o-m «•— — rj o-o
-o^o-oooomo— OTJ— OM*-oor>-4
i i ! — ! ! i — i i i i i i i : i

o
i

o
i

n
i

n
i

v n
en —i i 0)

r-l
.a
(3
£-•

UJUJUJUJUJUJUJUIUJ
0.0.2.^0.0.0.0.0.

>-
uK
x
UJ

CD
X
o

UJ —
ox
<\n
0,0

UJUJLUUJUIUJUJUJW
UJ f-Kk-*-^- — —1->-

J 333333333

O, UJUJUJUJUJUJUIUJUJ

aaooaacaoaccaascoaa

222$222222222232222
UJUJUJUJUJUJUJUJUIUJUJUJU1UJUJUJUJUJUJ

UJUJUJUJUJUUJUJUJUJU/UjUJUlUJUtUJUJUJ
KZZZZZZZZZZZZZZZZZZ

Ul

UJ
z

z
UJ

Ul

UJ

u
n
UJ
e

en
Ula
CJ

o
a

o
a

>-
z
ui

Q

Z

u
z

4-117



uitnujwui cntntnano
UIUUUIU
uuuuu

SCGGOw « v! K -ji in u: aim in tr. en en
UIUtUIUIU.'uJUJUIUlUlUIVLJUtC3

tn tn ui ji ui x a: tn ca x a: ui «
ijJUJUJUJ'aJUJU'JUUJ-JUJUJ

ZZZZZZZZZsxzzsuuuuuuuuzzzzzzzz—

.

I I i I I CCCjGCCCS
UJ UJUlUUJUlUJUJUlUl»

_i e—zzzzzzzzzmiuLuuuj_i_i_)_i_i_i_'-i<t ̂ ^-«««<« <«<««z
0. r-
<

iuJ<<t«««<ZZzzzcsciououe>c3u

<ZZZZZZZ2ZZUJUHilUUJ_!
>UJ
<>-

UUUCJUOOCJOOOOO
CQCGC

t- UJ

5g^ i i i" t i
— UIUIUIUJUIUJUIUIUIUl»»>EEErEEEE3

< ujl =u r

ZXZZI

Ui
U3

a
<
H-
<

u
UJ

Z UJ —n
z

u* 233 = = ==

z u u ui u ui u u! ui ui ilj ui ui ui ui i u ui uJ Gj ai GJ ui ij ii

01 01 ui MM ai yi en « Ji .v: a: us •-" uitr ui en ai ai cr. K
UJ U! UJ LJ UI IA! UJ UJ UJ UJ U UJ U UI U! UI '̂ 1 UJ U) U! 'JJ UI

c- ̂ . -ji j1 •-• f. ;.". v1 ui w ui j; ^ •_-. r: ̂ - .1 ̂  ;-, cr. ii « ̂  y.

UlUlUIUJUJUJUJliJUJUJUJUtUJUfUJUJLUUILlJtJUJUIUJUJ

< ul

i i i i TTTTTTT~TTT~TTTTT i izzzzzzzzzzzzzrzzzzzzzzz
zzzzzzzzzzzzzzzzzzzzzzz

ZZ3332332Z33333333333233
uJ L. u; ui .

< < UI UJ UI U.' UJ 'il UJ Lu Hi UJ ui ilJ UJ G UJ UJ UJ Q uJ UJ S 3

iiTTiTTTTTTTTTTTiTT7TT
zzzzzzzzzzzzzzzzzzzzzzcoaooooacaacccccc-aoaa
zzzzzzzzzzzzzzzzzzzzzz

4J
c
o
u

c
o
•H
4J
03
u
•H
Haa

0)
4-1
0)
£
(8

CH

iw
O
>n
4J

C
O
g
£
O
U

K -vooooocoooooooaoeooooocoo
01 O---- — — — -.--_._-_-_---io
u. — i i i i i i i i i i i i i i i i i i i i i i i —
ui i cj_i_i_i_j_)_;_i_j_;_;_;_i_j_;_i_i_i_;_i_i_i_J i
K -I -I

n—oooooooooooooooooooooo
—— i i i i i t i i i i i i i i i i i i t i i i

— ~* """' 0)

UI

E ZZZZZZZZZZZZZZZZZZZZZZZZZ
GCSCCCS< CGGGGCGCCCCCGGGCCCGC3CGC3 ZZZZZZZZZZZZZZZZZZZZZZZZ

5 —————^-———— caaccGcaccccGccaaGa = ccaS

r- —a
a-

ui—
C5^<m
Q.O

UJaJUJUIUIUIUiUJUIuUiU'uJUJUluiuuJUJliJUJUJUJulUJ E E E E Z E E E E E Z E E E E Z E E E E E E i :

— _U.iL.L.U.U.U. —U-U.il.

^ tj ̂  tj ̂  tj \^ WsJ t*J tj' ' U U tj tJ* (J y (»' O O U U O
acaccccGGaGaaGGccccaccaozzzzzczzczzzzzzzzzzzzzzzz zzzzzzzzzezzzzzzzzzzzzzz

4-118



inintouJUJusui
UJ Ul UJ UJ UJ Uj UJ

ooo
zzz

— — ~0.1 a.
c.a.0,«<
EZZ

into
»u;ui>a

x a
UJ K H-
— z z
a t-u UHCS
3t-zr :>zzcs .u i-ziuuj)-zuj—zcjouc5irrzzzzz<ujuj««<««

' -

CCCGGGO
oez ujuuiiuuujuiujuju:uiuiuj
ziozzzzzzzzzzzazzzzuuuuuij
— uiwaaaaaaaaa zzzzzz
a.
'

rrrr — <j rw<iii mca

ca
U1UU)

'jjujuu
UJ K UUJUJUlUJl i lUJZCZZZZZZ— OUOOUWUUUUUUUJvJUllUllJUll i luj l iJUJUJUI' jJ lJUlUluJl i l lJ ' jJUU'-J 'J i

tncnu:c.Tu;wu;3223D^ — 3_J — — — — — — — — — — --- = = = zzzzzzzzszzzxz=:zzzs =tu D323.o2r!i-K>-f-i-)-oa<rrrrzrrrrErrZ _j_i_i_i_i_;cni/JD««««««ujujujujuJujujujujuju/ujuJLJUJUJujuiiiiujujiiiuiui

•- u uj 'jj LU ' jj UJ uj uj uj ui 'j. u uJ u oj uj ui 'j. LU u uj uj u; u. 'a.' LJ lu u; w

i i i TT i i TTT77 i TT i 7TTTTTTT
zzzzzzzzzzzzzzzzzzzzzzzz
zzzzzzzzzzzzzzzzzzzzzzzz

oocooooooo
> I I I I !) I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I> i i i i i i i i i oooooooooooo«o_i_i_'_i_j_j_i_:.

jj
C
Ou

C
o
•H
4J
IT!
O
•H
iH
a
a
<
>
a
in̂
<u
4J
0)

(0i-l
(0
fc
U-l

o
>1
4J
•H
iH
(3
C
O

o
u

l-i
•

tr

TT

O
rH
XJ
(0
H

K
UJ

Ul

5a.

-o

ox
o-

UJ—

a. 3

UJUUJUJWUJUJUJUJUJUJUJUJUJUJUJtJUUJUJUJUlUUJUJUJUJUJU^

->
»H

_ -
Gccccccccaccaccaacaacaooacocccocccacococoacaccacccaa

4-119



UI

3
3JU!_!Jujui 0,0.00000
UUXXZZZZZ
ZZVULU — — — — «
DO 0.0.0.0.0.
ccuiui 0.0.0.0.0.

_i uiuixzEZZEE
>- KX33
— CCUUUUU
>- UU'.V.fl — — — — —

— — UIUJOOOOO
Z ZZZZOOSOC

< UUU.U.OOOOO
<J LULU

UIo £ OOO
ui ZZZLI
r — — u

O.O.O.-
...

cu:z<«3
-^-
zcna

zzz uoa o
LULU LU ZZZUI-J
zrr tr»— — «wui>

>U5'.TiTX >-O.O.fl. — QO
zcnuiiniuu-jic.xa.aaz

Z—— a.0.0.o.<<r
E

a
z trz

aa
z zz

1-tU UJU

i- z
CDZUJ

r-ca:^->->- c

Zuuozz zzvuu;>-zz

_ _

«-~crzzzz
uuo.o.33333
*• — C. £. J— l— K >— ̂ *
OCJ«OU<JUU
OCEE33333

Ui
in
a

<
h-

<

_

I

a
u

_l_l
aa
LULU
oo

~
O
U.
uia

<>-
en
3
a

z
a
o
u
z

ZU — 'JJUUU1
-ZZEEEU

UICZO.UIUIZ UJOZEOO
OZUJ!LOO<ZC5«U;ZZ

— ZZZ'aJZ EE

_

Z'aJZZZZ
— ~ — U5S— LU

<coczr: LUUILU_ _ _
_iu.z<«»-
a. u. yi *- 1- 1- ui

3 COCU
z uuu

-U-luU. - Z>- « <>-zZ

o o a '.i 3 uiui w < z
zzz «<tauiz
333 aaauoa
XXX UUU —

H-
<
a
X

n— z<
<UJ— «U!>-<EtnZC3O
r^ EEEZ-Z =<zz

_i>-uj £ tnzE —
Q«*-QQ'J1Z>Q< 0.0.
Zu>- u; Z z _i c E z j>- a. a.<— — >« — (ja< tn«
_D-am_j_ja ZJOUIEE
K— <a>->-uiaacnzs
LJ-JZUUIU ZZCT — CWW
2Q UJ33 <O<^U.oa

B.UJ _I<Z< ZZxu. ui we «_

— aU_'

z<
Z

UUUJlLUlUIUJ'jJUJ

_l 3: 533
LU 'j.' 'j.''_' U! U.' X' 'J.' Ill LJ LU

uiuiuiuiuiuiLuuiui
zzxzxzzzz

U ZZZCC33

U) Z Z Z Z Z Z Z Z Z
— UJUIUJUaJLJliJUJUl
a zzzzzzzzzI I I I I I I I Izzzzzzzzzcacaccaca.zzzzzzzzz

z
z
a
a
ui
o

COO
U7WJ1_i_l_J_J
UIUiUl««
ZZ

J/'JI
LUU!

LULUUJUJUIUI-.JU
UIUIUIUJUIUICZZZZZZZ
CTOTL10"'v/;'J)3 3 3 3 3 3 3 3
33 333 3i- »->-•->- 1-30

-.'-J-'-J-l-l'JlUl
CQaaQC333333uJUi

Zouoouuzz

333

LU LU U.'UJ LU LU LU a C O O
>-t- —)-—i-r-
<«««
3333333 33

4J
c
O
U

C
0

•H
4J
(0
U

•H

tn
V4
(U
4-)
0)

!5
S-l
as
su

4J
•H
(H
IB
C

"o

ou

x OO
ui — ——u. I I i I i I i ——
UI -!_IOO<30_! I I
Z -I_J

o . — no N norjrd— — ^ -o
inm o —oor^nrjn — o——ooajninrjn—ru _ __

rj —— i i i i i ———•- i i i i i i i i i —— i i i i - .—————-.—
o -jj~'~J~J~l ' ' ' -i-i-i-t->-i-i-) i i f-«-« i

IB

z
UI

UlUIUIUIUIUIUJUitU
c. a. a.-.0.3. a. 3.1

a
X

ui-
CJX

0.0
acaacoaca
XSZZZKXZS

oa
e
LU uJUIUJUIUtUIUJUJUIUIUILUUJ
S. EEZZEEZEEZZEE

UIUIUILULUUIUI 3333333333333

Z zxzzzxzo
— U.U.U.U.U.U.U.
K U. u, U. U. U. U. U,< coaaooo
I- ZZZZZZZ ZZZZZZZZZZZZZ
a 3333333 3333333333333
X ZXZZZXX ZXXXXZCZZXZSX

U,U.U,U,U.U.U.U.U.U.U.U.U.
it U. L. U. U. U. U. U, 'j. U. U. '— LL~ zzzzzzzzzzzzzz

in w u uiui in in w 02 o in to in in

4-120



o
oooo— o

oiui zzzzs z o
oj mu) — — — — uj — z >
LJ cnw zazcLiu *- Z — a
* -ji^jooooooocsacccz >- 01 o a. S

uiujzzzzzzzz>-(-t->-— omtnuiwintn tnoi < _
_| UW) — — — — — — — — — — — — OUJUJUJUJUIUUI « Cfi Ui < HUJ < Z

aiwtn oooa = a.a.o.a.ta.a.o.zzzzz-- ---- - wu ui xu u <JQ Z ui
uimuj u.ZZZzza.a.a.a.a.;.a.ci.3333ujaooaooa .TJJH-H- u 3zZ'ji <a >

u z
~ —a
r uj

_ oot-
H- wtnuxo— — — zzzzzzzz— — —— <jtnwuiuicn«u)<aujoo<u;uj—

Ezzz 333333301 zzz zciu.<a

_ .
— oca_i_; I-I-P-U.U.ZZZZZZZZZZZZZZZZZZZZ o tnujuzzzj Z^CTO -«_• "
_J EZE_l_IC323DU.'a.UiUJUJUjU)LJUJUi<«£« <QCr«U «<Z<3O KuE-J <H
a. ccz-i-i-iwui ujiuuiiJ3_!_!_i_i-J_i_ibjozy:wcc5U)Uju< OE_I — a d,
a. j_j jo.0. — -J-i-J _j_!_j_!_l_i_i_i<ju<->u>-«<i««uia< — — zeju — uJutn>-< _j Mo. n
< _-_ zaaa>-t-««««acccini--i-'--'->- u-u. — ocuio— <z c c jf1

ooo 3a.^a.zz>-v-^-H-H-r-r->- ui'jiuKnuiwuiw v-z > >a^ LU a. z «.
:.TU3(fl *- «uit.nuiw;nuiLTji_j_i-J_J <««« <u — _iX u zz v. <

— >-»-«««««« .caaacoa tu> _i <s. z <iu _i _i ^_
z 33ooccaaaa>-i-t->-_nj(j(jouiju i— K < uio < *- x1

3 _;_)(_> uui_njuu<_)Mtn!/;cn< z u o — tu A
s _i_j ««i- < a u 3

ca aoacai a a „,
a. a. uuuu< u U) •'

o >-i
o O

jJ
0)

ui Sui y.< fl
e . . i-l

; » £
: i s>— ^
~ U LJ

•jjcnwtna'
UJ'aJUJJ'jJ . < . . . . . . . — - -

.«->-i-i_)_zzzzzzzzzzzzzzzzzzzzuiiiu.Tj:u-iO-u-'-';-j:.-:rr3
a U3 >- ZZZZZ— — — — — — aC3C3CCC3OCCaC3OCOC:CZZZJlU;iT(JlUT.r,iTLT»-— I- 'JJUJZZ _j
E 33333_J_I_1_I_J _Ji-irsirji%iC4^.rMi-JMJ-jMrNf.f.<~r-4c.lf-*jp,t_'.JJ-J Jj UJ U. UJ u."J 'jj 'i « < U iDt.")33 '"J
Z 'JJ Q33OO««« HZ — uuuouuui-'UJliIUJ'— 3333 (u
a z 'Ji(jitnu7'j-!333333_i_i_;_i_i_i_i_i_i_i_i_!_)_i-j_!_i_i_i_c.w2.3aa3aac3333< -nw c
(J — ,uaJU>-'.JC<3<3(2OO«««««« ««««'-".'-" l/!C ZZ Z Z S ZZ E OCUUJ ,-.

_i zzzzz *-*- — ,-•- — --- 1____^ , --- >- — r-33312-i.a. — ic-i_i_i_i— zzzz y
i KK5:esa:tnu:'jjoi!naitna)«nnu:t.TJiwwuiui!rtcn{n>» <«_' « £
•" ZZZSZ'iiliJ^ii.aniJ««««C<I«««««ZZZZZZZZZZZ = =: = tj _1_1ZZ p
o alU.uilu'u.(- — — - — -3CC33a3O33C33C3G3aCO(JUU««««333 UIUJ ^
tfi F-— — — >-«««OU(JL)UUUUU<JUUU<JlJtJ<J<JUU UJUUiliJUJUJUU _,_!_! P-I- W
— <««333333 oouutj<_!JUOUCJ « U
a 33333 OCOQCCCQ 33

z ooocjr* r^o^ N O Of-Or^O O O m «rfMr.f~c-JCOr4O-o-OOuj •ooo-o-oo-o-«J'O—-or»—r5 —«•>—fj—cjcj—ri—fjn———nisi—m-anno-o-o-o-o-o-o-oo— •o-o-o^o
It — — — — — i ——— i — I I | ] — I I I I I I I I I I I ) I I I I I — || (M — — — — — I I Ci I — — — —
UJ l l l l l _ l l l l _ l l _JIM_JM I M_J(VIMIMI»l(vlIMIM_irM_JI««>si_J_l_! I _|_J I I I I I I _J_| 1 _1 I I I I
z

UJUJUJUJ

aaca
rwp*r<4*4

UJUJUJUJ
Z U1W0101
ui acoa
i- SCaa
UJ <<<<

- <
^ 2J U ̂  tl M

5 w c So

ScoSC D - - - - - - - - -

3

<O
i-O

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ

4-121



Ul

M

pM

Za

û
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ẑt-

i-
z
Ul

Ulu
z
r̂
u
**

u.
u.
«f
C
)~

Ui
UJ
•M

a

Ul

Ul
Ul
u
z
atn
Ul
z
j
t̂-
Ul

ô
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ĝ

~
Ul

ci
cK

ss
rs

U
C

I-.
i.&

K
.S

D
C

E
S

S
fS

zzs:
3.S.Q.

zzz
UIUJUJ

oca

ooo
•0-0-0
• "*• •*
i i t
-j-i-i

UIUIUJ

< «
zzz

U.U.U,

zzz
cao
U1UJUI
uuu

UIUIUI
ininui

O
C

E
S

S
L

S

Q^a.
z
Ûl
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ẑ
03

oitn ai ffl tn tn ui ai ui tn a? en in tn ai tn ai w m as cr
l t l l r t t T f t i ' i i r l t l ' i t ' i f t u i i l j i f n J i i f t i t L i i m i t t n u u u i t t

CEZZZZSZZCZZZZCZCCZZZZ
->— . ̂  — -- -r ̂  -,«,-*— ,^^-,-s-,^-, -V -- .

C33CCC33CC33C3333C3Q3
woiwuiwui tnuiwoi tcwajwuiwoiwwwai
UJUJUJUJUJUJUJUJUJUjLLiUJUJUJUJuJUJUJUJUjUJ

UJUJUJUlUJUJUJUJUJUJLlJUJUJUJUJUJUJUJUJUjUJ

333333333323333S33333
UJUJUuJuJUJUUJUUJ'jJ ' jJ '-JU'^J^JUJUJUJUJUi
Z Z Z Z Z Z Z Z 2 Z 2 Z Z Z Z Z Z Z Z Z Z

czzzzzxzczzzzzzzzzzzz
I I I I I I I I I I I I I I I I i I I '. I
ZZZZZZZZZZZZZZZZZZZ2Z

2ZZZZZZZZZZZZZZZZZZZZ

ooooooooooooooooooooo
I I I I I I I I I I I I I I I I I I I I I

eo en cn tn en
UJUJUJLJUJ

J _' -I -I _l-i_J _/_'_'_l ZZZZZ
' C<«««« 33333
irrrrrrrrr

§3§§333§53533§5353333 3§§§3

33333333333333333333^ L-L>'-"->L'
SZZZE

csu3uieaeoeau3Coa]uienuicofflU3C3U]eao3a>cD 0303030310

(1)
4-J
(2J

fo
M
10
&

(0
c
0
es
0
o

<D
iH
^2
flj

4-136



ZZ UJtnoa E —»
UJ~— U)
U»-(- 0) j,

BJtoa:« w t;
»3trz n en Cwujaaa t- >cn o O
»5fl_l_l U >-•- Z< Z XECUIQ.IOOO< zzo a — u

33axxzzza. z uiuz >-zz cz > »-»o nco ujw~ — E c EE~ zco aa *-
Z o 0-0.0.— ui — n tr._i uj-- )-— UJ Z -

01 OC3OO«O>— SJUlZUIUla-C-t <J *- WU1UJ O >CH— —1- u. D C

tit ujuiirzzzzzzxoouiu-' <-><_>«<z z < w-jo z zz«r z< < — O_i — wuj— — — — — ~Q.Z::"-J<JUZZEEE:J < _i !nwc — —uz cz en >- .^
_ a~~a.2.a.o.a.a.<~--c::r333 ~ _J 3 menu _i a.— r- < ,j
•« 3aao.c.2.c.c_a.Za.a.33aa3uuoi- < u <£< w QUIZ r o u •*>
H- >-33«<«<c a.o.cca'J!tn— u a ec v^z o z — c: UJE — — (0

U)Hr-EEEEEEUJ«XyieUIUJCSOCS3 — OOO O <aul CU! u. U. [)z WK izruiwa-Kzccce e u zz~ r -.1- -»- u. - r
a < _i_i_!_J_i_o ae i _i_i_!t- u ~w o>-ui u.ui < a -ri
- u)oo«««i-i-h- >csa:ccc:oi »- Z irc:< Z Zaa a BE O i-l
u. c— — ooouuu(jzz»ocauiuiu.'Z < <t scz O —a v- >- z Q.
< <zz— — — — — — <njuiowsu.u.oooo 3 w t-^-— — Q.O — i oi_i r*
u CCOOOOOOCEZZIUJ u u ——o. v- O.WLJ uuj z e &~ >--f-occoc;3ii.«iiiiiizao_i_i_fx _i a zz^j 3 <z> cz> o w <;
_i truu_j_j_!_i_!_i -LUUJZZUIZZ<«O < ocz -J E<m am —
o. aluiWOCCCCOi-ZZLilw — = za:2 = -I Er< -J K_l u — I >- I- .
a. !/)r-*-iJUlUJUiJUJ_l — — ^O.i.3^D— C «t SO UJ>- ^ O < >l

__ c.c.>-)-t-o: _J z U.U.H o. aw cu < uj rj
< z«ucjuw o uj U.L.O Zi-z zz a. 3
U. _J_10ES3DDW Z COO. <tZO <D E

«a cacz UJ zz< -K^ o>*< — U}
ecc-l-iH-'-'-— o O^> t-v-O _ia u
UJUJ<«U1CQO1U XZUJ WD O fll
ZZJJtJU Z 3_J > «{
^^,3— „ U/ _l 4-1
rzcoo o moaa o. £_ _

zoo tn iuijjw o uoo £ £
UJ I- 1U
en < Oi
<
° «w
< «r O

C Z >ic tnwuitnwwcDtnffi - ----- . ... 4-1
> — UJLUUJUJIUUJLUUJUJ ._("

— u UJ ccaaxrirziiz
_t w _/ D^r-rr rD-D e a cncncn tn o:< _i H caccoz:— ac uj iu ujuui uj wz uj — tntntna3tr!C5wm[ntr!oimciwGTJHnwi.Tuici z T uuu > t,-» » > z
Q UJ t- UUOCJUUUUOUOtJUJUJaJUJUJUJUl'JjliJ H- h- 3:2:Z >- Zt-K h-l- (- f-•

030 _i o_i_i j_i _i u 5
a Z ««««««U;UJUJUJU;LULUUJUJ 2 3 minui < in« « < 3 c

(J - ZZZZZZZZZZZZ_!_!_1_:_I_'_!_:_! UJUJUi D UJOD ro D O
O Z3C oo o _J rj

EX C t=
UJUJUJUJUJUJUJLLlUjUJUiUJ'aJll lUJUJUJUJLuUJUJ a 3 UJUJW — Ui — — — — — C
CJCJWOOOOC5OOCJOZZ2ZZZZZZ _! -J 1-r-f- < )-« <t< < _1

— UIUJLUUJUJUIUJUJUJ O O <« < O
a esretrezztto: 333 3

I I I I I I I I Izzzzzzzzz' aoocaoocazzzzzzzzz

i
z OCM r^«r m « f — •» o- nirjT r- oo-o- o-o ouj j— ^-.fucj— o— o»-"n»rr— fvrjco— — o c« — — — o o-o-o -oo ON
U. I I I I I I I I I I I I I I I I I ! I I I I I —-• — r- -.-.-. — — | |
u oocjooaoooooooocooooo-J - i - i 1 1 1 i 1 1 1 1 1 - J - J
e -i-i-j J _i_i_t _j_i

UJ
UJlilUJ O

§§§ s
>-^-K Ouitccnz cntncncnwcnaicnunncnojcnfflwtfssntntntnu) o — —— 4

UJ UJUJUJUJLJUuJU.>UJuJUJUJUJUJUJLJUIUUJUJUJ - OOO O
H- CZ ZZCKKZZZS15:2: dCZ X ZZZE Z EEE C
W 23333233-332w^332--33 UJ (u 07U1 a
E l-f--i-f- — ~i-t-r--r-^>-^i_-t-i-i-r- j- 0:

5 ocaz ujuiujujujuujuujujujujujujuiujujujujujui c oca D tn< U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U.U. u Htncn aa uja. Z c.0. a

>- < <« w uu C u;-- < u, U.U.L. w _i
c: K»-^-^I- — ̂  — i- — H»->-I->- — P- — --— E z zzz - zzs za z c
v <J<JUU<_njuuut_>uu<JO<->uu<jtjuU ~ 3 D33 < 323 33 3 O
0- 333333333333333333333 J U) «WO) U, U.U.U. U.U. U. u

UJ— KzzzzzazzzzczKzczzzKZ a = caaa j _i_i_i j_i _J a.OX ^-w^,.-^ -- , --- _,., -- ̂ -^.r— 3 3 3 = 3 5 333 53 5 3
<•/> mu]uiLavicou)U]cniflLn(nu)tnucotnu}»u3(n u ra uucn 10 ininui en in u; aa.c

4-137



c

o
illc
a.

UJ .4

i- o
I- —
2 §
C K

o

_) 0
a. s
a. << w

I

Ul
ui

oioi
«>-v-ZZ
zzzzu/jj
~- -UJUJEE

o

01

t- ZE UJUJU1U1UUJU

Ul
t-1-
U1Z

*E O
SU3UJV-
OUJ'w'tJ

IUOUI r
o<o»u)<oZEc:

— — Z'-TUJZ
ziO<

ZZ'JJUJU.'-- <J<JZ < 2 — -><y:ZEou.'UJU,'Unna3a:ujuj>-ujuj
<EO2>ZUJ< »
E E-"-<=EUIZUJZZZZI-~IU~ ~aacz_iE~

Q t-r-E Q<Z — — UJW«ZOO2
— zzc

~(A'
ZQ
ZO
<E

XZ
O

u—

_
uc: ujuj UEC

o

^ezao—
ZZz=:~~-
UIUIUJUJ«_I
aai-i-cc
UIUJ«UJUJ

UJUJ
w>-

..
QO

_

C5Z
01 <

UJO UJ
CE U
UJ*- O
><
UJ
01

(.".<
ZZ
UIUJ
U.Z
UJUI
CO

ui
UJ

<n
UJ
u
tr

in
ui
a:

>-
<

_J —
<
I- Ui
05 U
< •-
C

z
O 0)

o z z -zw- — ui oaz
O Z ZE Z-<
UJ a: QUJ — >-<_?
B < -CZ < —
o. 3 OHDDZrrzzocn— irujz
rft/Irf- -UX-3CD

U Olk-r-UU-- — I
«— ZQtnujEiuinj;
ZE3a<a i-

-o>uu.r'j—t-a— Qr."

3 ~<-'
z
a

u
<
a.
E

- .
ZUJUX WUJOW-0!
oucr>-a >-i- •-
E— MO u; cz
<tna
rsi t-
<£ U)x a:

UJ
u) a
<J Z

UJ
to

.
_ C>—U.CJ
C1_!>-UJ>-<Z

U ZUU
c_i ~(S3
_)< E-O

(-: C<UJ
o uj a:
_i »-

UJ
a

4J
C
O
U

C
0

•H
4-)
(0
U

a

a

U!
OT (0cu

<
a
i
h-
U
UJ

2
Ul

5
u

UJ
Z

tncnwiw. uiaitncizzcztro:
UJUJUJUJUJUJUJuJUJUJUJiJJUJUjUJUJ

OOOOOOOOWLUUJU.IOO««C:OOC:OC
«««<S<h->-'->-UUUJUJUJUJ_l_J— l-J-l-l

«« UUUUC5OOOOW
acaa

Ul
z
o
_

<
i-
ui
a
U

a:
UJ

til

<
a
a
_!

majtnaiostnintntn

x £ en 01 m ui CD ai en ui ui
wai
a c uj u ui u: uj uj ui ui uj
»2:2:2i£:2:2:c!c:a:
CE £ u, v. i' u.1 i' vy Ui u uj

UJUJ'aJuJuJUJUJUiUJ
ui w w in ui tn w us sn

C
0
s
£
O
U

x «•
ui nu, t
UJ _l

i^occoooccoo — oooi-^fJCMCMrofj-oo rj(*i in
i— -oo-orjr^-o-o-o-o -o-o-o— o— -o-o— — r< nnr--oaoorj— 1^0

i i i i — i i i i i i i_) _;_!_! I

r>
o--

3!

UJ —OX

0.0

UJ
>- O
UJ U
E U)
< 8.c n
<
x a

u
4
U.

CO

. . . . . . . . . . . . . . . . . . ~ . . . . .
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
Ui UJ ti! UJ UJ W LU UJ W UJ LU UJ UJ UJ UJ UJ UJ UJ UJ UJ Ui UJ UJ UJ UJ UJ UJ UJ Ui UJ

UJ UJ UJ UJ UJ UJ UJ Ul UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ U.' U» UJ UJ UJ UJ UJ IU UJ U]
o(juouo<jowuuuo<j<jotjotj<jt;tj<_>u

U. U. U. VL U. U. U. X U. U. U. U. U. 'J. U. U. U. U. U. U. U. U. U. U.
Kzzscszziscizczzczzzccc^^z
DDsnDDo^D^^sraDn^^D^^^^^
ui u u tn ui u ui ui ui ui 01 ui 01 ui u: ui ta ui ui u ui co en ui ui 01 ui in u) u

z
c
UJ
k-
I-

UJ
e
z
u

u.
c:

Ul

o

UJ

UJUJUJUJUJUIUJUJUJUJUJ
C = ZE1XZZKSSZr:32D2D22223
tawuiunnuiwcioicnuiuiuiuiwuiuiunnoiinw
UJ UJ UJ UJ UJ W Ui UJ U) UJ UJ

xxxxxxxxxxx
UJUlUiUJUIWUJUJUJUJUJ

U.U.U.ll.U.U.U.U.'.i.U,U.

55525325555
!0 Ul 0101 Ol 'Jl 01 UJ 01 Ul Ul

0)

4-138



IS
UJ
u

a-a. OE
G-i UJ
« •-
sr c

zz
C3O

ZZZ"-t-
UIUJUJUIUJ

en
-j

o
z

*-i-Z
zzo

oo
ZZ

UJ j — — o<

1
O ZZ EZi- O
z z— cncn<t r z
•• <Z uwzzufuo —
a: 3EOWJJ—Ouu— o.
u <z^iu)E-zzo: a.

ox
*-

><
-X !il!i.'CEiil~<ra7Z=--335c

u U
H WZ
< X

a.
a. -i

a
O

_
— <-ac<

_ _

no
O.O.

CC
WU3

_

— — — •-— Q..J

Q< --
O3QUIL: i — h-a
e_j criraao— HZZ

— o

tea
UJLJ

- . . . .
a as.' < z <j<_i
ui a. < rui MUJ ui 3 ui _i _i ai tr <

.
-_IE3<~UIU! UJ31C3Z

< — >-<J_l'jJUI'->OOC V-
c in— <=o:zzuj_i_jo o
tr i a: U.U.LJLOOO i o
ui uiir a ui c
I 33 till! > t-
H ZZ OOD — 05

Z
<

O

z
w

a

a
u

tn

O

C3O— Zr-

_
KGO

3U- — QQ-U1
£C ZZ<Z

C
O
O

C
O

•H

U
•H
H

w
Vj
0)
4J
QJ
E
(0

a

nN

— U UJ

UIin

s

K
UI

<UJ

~ r
a. <_i— cou o
tn _i
- C5
a

UlU.'Lx.'UUJU.'ujUI
UIUIUIUIUIUIO'O

Ujujujc:c — d ~:r2::£2:;xc:2:2:c:w
c / i c n c n 3 3 3 z r 3 ~ ^ z r ~ r r 3
3 3 31-1- *-1- r-1- a C 3 O 3 C - 3 _l

UJ

o

tfl
o
u

333333

4-1
O

-p
•H
r-i
(0c
o
s
ou

r-i

•=r

•«r

OO
I I

-o-o-o~coo-o-a

i i i i i i i i

OJ
H
X!

-a
o-—
s
x.
0-

U/ —

a.a

a en in tn tn en tn en in tn in in tn tn tn a w in

UJU1UJUIUJUJUJUJUIUJU1U1UJUJUI

en in
w »

333333333333333333
CD en OT en tn tn in in in in CD tn « so tn en to n

U. li It jr U. '.i. U. U. U. U. U. U. U. U. U,

33333233333333

4-139

u.
a
e
a.
a.
ui

ui

u.
c:

a a. a. a. a. a. a. a.
rrrrrsiir
UJUJUJUJUJU1UIUJ

U.U.U.U.U.U.U.U.



3: U5WCOTW
UluJUJ

OUl
2>-*-
—"cnz
K<oJcnur oo
<U1CT 22

2
a
i-
<

O—322

tn
odOO— U! KQJU 22
ozxzzx u cu.i.12 22
2 — s.s.a.> tz'ju. in< «
— Z3C3_!>r:2 Q<_' _1_J 2

O.O.CO
2-

<_IUJ'JJ— U CU2<t-
2 O2iil>-W2_!O-'Cr<cacaow z— o« — o— ujt-Z ^-OUJ — c2_JJ:_iLJt-Qo:

2 aiMtn— 202— «E3*-< Oa2>->-i-_)U — 2~2=uju<2:>a.
— Cuou<2ziuuo: 2 — cujocn

<_i>-c:r-Q.c:2
OtnoUJ<

o
z
2
C

2
3

1. — acs —

2<

_ . . . __i_luiuauJc:rc3'ujiaJZc:< uj>iu>-c_i u; zuotriua ino:a.O"->-i-f- — acazo z<
t.222< > Kr-j UJK

<«3 " _ix o u.-t->-r- _i < in iu_i
Q—r_i_i_i_ _

OGO
o.a.0.

wtrr
<tUi-
oxuui

U)

uj
za.
r
s.
O
i-
01s.
w
oz

w
*•
2 2
< a
HCfi —
n< »-_iuj u-itn <
c z
C-'OUIUJ

2'OUJ—
OCZU

Omm zui
KK — i-

1-22 tz<
2« cr
Uli _

>ma._;_!—Z!j

2
c

WUIOl —
<_>u< »-Z2ui u

>- LUU;_'_I e
2-j201~2«UO)Ul

!-<2a
— C<U!OUJUJU1UJ<JUJ— —

2 2t

uJ UJZHCZQ.<2i-tn
300

az

_ .cruaai-o-QE uiujt-t-c — D
UJwC — 2< _iao:uu^2zc:*>-aztE_jaujiiJO< — ••luWwiaujt-
<uzuiuj<tj3<jQ:)-u.li.» wrin-j— »->-O —uicn 22QXC.2

O«J«O22 a<»-t-OO2>-«ia

nu z
ua <
— < ujtn u
> O
Ta.

> o e'.u
<_jou.u.Lj(jt-w~ a~_i_jotn
_j— _iaai-au oo«—
O.O3 < < U.U.DO-tneintns-io. caoQuo <z _j_;c

>«— »--• oo<zuJcn w
>> <U1xz aua. a. u—

0
-,J
,,
-1
(t)

i— I
n,1

m

"4J
(1)

a

<

S.

2
Q

uiKtnmcrra:

ooacsciczizz rrrrr
0,0.0.0 — i_j_)

aaao

Z
C

z
UJ

u;in

_)«< 3 3 —
<LJUJUJ Q Q —

_!_!_)
_ . .uimujoacKwicnu} z>-a33uj_i_i_i_i_i_i_i—

<«333
333

O
rj

PJ nt— ^
o-o — -o-o —

— nnotD

_ l l _ ) l l ! l l l l l _i_l I

ci

ui xa.a.3.a.a.x2.xo.£.a.a.2.a.a.s.a.

O

LU—
OX

O.O

<
£ C C Z Z .
< UJUJUJUJUJUUJUJUJUJUJUJUJUJUjUJUJUJ

333333333333333333

UJUJUJUJUJ'aJUJUtUJUJUJUJUJUJUJUJUJUJ

U.U.U.U.U.U.U.U.LLU.U.U.U.U.U.L.U.U.
czzzzzcizszzzzsz^zz

annviumincnuiucnoocncncDumuiui

UJ
<J

U.
c
3en

Oi

CL
r<
G
2

3

UJ
U

U.
e
5to

-anno
— — — rj
I I I I

ni>co(Vfs
-»oo— -o— -"

— r<i nico

0)
r-l
n

"- — — — 0. 0. C. £. 0. 3. 0. 3. 2. 3. 0. C. S. a. 0. £. S. CL XQQCQ
QO2O
2222

3333

UlUJUJUJ
<J<JSJ<J

U.U.U.U.
zzzrr
2333
UKOUKJI

222Z222ZZ2Z22ZZ2Z22

3333333333333333333

UJUJUJUlUtUJUJUJUJUJUJUJUJUJUJUJUJUJUJ

4-140



ai'x en
uiui <
tJU 01 UT

O O3 UJ CO
Z -iZ

_ . . .
_l CCQSO-OZ UJ —

:—— oo— 2vnt-

o
z

ZZ

z~o
ujzz
raw
uz
O Z

Ul

— ZZ _'uJUI— (TZ

z cuuaaui z-zr
a £ ou/— c«
— zzinw

_

<zz
>-a<
Zu
i,J >
rzsr_ _ _ . .

a. _!_i_j'.auiJ:ouiiu<-><t
a. _ica zoo—a;

>a

_
ca
CLO.

en
G
u

CU.3
cut-

OC/I

o
u

t-

O'Jl
zz
— Ui
a. in
a.u:

zz
UQ

O<
CO

z<
UiZ

_JZ

otr
uua.o

ui
in

o
Z

en

UJ
c

<
IT

5
a:
c

z
oi->— •
—uui-

•-OQU) —
UUJUJ'- —

an-— o:zzzzoz«<
cs«z ocoazoaaai-'-~>-
UIVJ-Z -E ZZZZ

UJolUJU3>iiUJIi!Ui t
*-< a. en z e z o: _i

.
UJ Z
XUJUJUJO

— -CZ.
Zirtr Q
CDDO.U!

a. si!
tji-

Ul Ol —
U. u.O

a

3

au.
««
aaao
uuuu

0
O

-u
03
U

•H
•H
O,

I)
P
(0
J-i
10

Ul

ca

<

<
o -p

a

o

U1UJ UJ'aJ
zz zz

uiaa oa

ZZZZZZ D«

ccaocc

ao
win
co
uu

UJUIUJU!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Z U UO<->U U O UO (J U Uf-•-'—>

C
O
E

O
O

CD

Ul
C

o OTJCOOOOOO
-ora-oo-o-o j-ao-o-o
I _l I I I I I I I

ojcec
i i i

m
i>—

a
x
o-ii/_

Ox
<n
O.O

zzzzzzzzzzz
UJU1UJUJUIU1UJUILUUI_J

zzzzzzzzzsz

Ul UJLULUUJUJUJUJUIllJUJU!

Ul '

a. o.a.a.a.a.2.o.a.x>.a.

Ul UJ UJ Ul UJ UJ UJ LJ UJ UJ Ul
C=22^C = =:2C2
zzzzzzzzzzz
UlUtUJUIUiUlUIUJUJUlUJ
0.0.3.0.0.2.11.2.2.0.0.

a a co m uiva 'ji in in cn en

zz-z
'OJUJUI

zzz «
aoa oo

_;_!

zrz zz
UJUJUJ UJUJrsr rr
QQO

oca
UJUJUl
CC2
zzz
UlUlUi
C.O.Q.
33UJW
DO3
nmoi

CO

ccx
as
UIU1
£C
zz
UlUl
C.O.

xui

i
5
<

a.

UJ
03
a.

UlUlUJUJUfUlUJUlUjUfUlUlLUUJUJUIUl

U. U. U. U. U.

:==:=:= ZZZZZZZZZZZZZZZZZ
-I O.O.O.O.O.

a. 0.0.0.2.0.

ui uiuluiuiu UJUJUJUiUJUJUJUJUJUJliJUJUiUiUJUlUl



oooocso
ZZZZZZ

2
(U

cnmtncntn
UJUJUJUIUJ

en
Ztczzsze in r- > ZOOCDZ

fc-t-w^.r.»_H-—ujujuiuwu. ui z UJ pappo
ZZZZZZZgiuLuujujiiJu; in uj
zzizzzzz^——————taiowcaux in
cntoiflujyic'i.?—OOCSOOOLJUIUJUJUJ inj
UJUiU'^I—'-r ' jOWluUJUIUJUJOQQQO—CJO'UJCJ

^ ^ _ _ ^ M ^ f - K ^ ^ w M ^ ! , ! — ~? ~ r* — " & t i )p r~

»**~**t-i—•« — (_) CJ3U3U1U3CJ5^<— C<^^Z^N -*M t^OCOQ — CZvC
UOOC UjuJLuLJUJU/UJUJUJUtUfUJUf'

O JUJCSQiO — _l_j52Z22:2:::z:::2UJ'-Llu^u^u'-^^W-J-T!-T:-J^!

el zzzzz5ZUf;r---"-'lr<<<<^;=^'-iJ?^c=:;J
< <<<<<<<<zzzzzooooogpcs

««<«< ddddaui ~u.
uiujujuluiujujcn<<«« uj c ui
a.a.a.o.ia.Q.<r-—^-*->->- Z c Z uouuococsooooo
paccacactntntntncntn a. u ~ cncaa

u««« in r ecczzn:
ocaoaa o COQCO
<J<JU<JUU E »>»t- zzzzr

<
u
in

< «•
)-

! Q z
| > S

•« U UJ

< -I H.

Q U3 H-

§ g
- - - - - - - - - - - - - - - - - - - - 5 ZZZZZZ—O-J_/_ l_ '_ j_J_j .'-i-i—'-i—'J-J-f i _ '

a.

tn

r i i r i r 7 i" r T i i i i i i i i i i i i
zzzzzzzzzzzzzzzzzzzzzz
zzzzzzzzizzizzzzzzzzzi

i
i s r.r- ooooooooccocooooooooo
i ui —— — nn————(Mocar*——runoo—oo«r»n—ruo-n ——— ——— — — — — — — — — — — — — — —
; u. '. I I i I I I I i i I i < I i I I I i — i i i i I i i I i i i i I ! i i I i I i I i i I i i i i I i I
t u i . . . . . - . - . .
1 C --)

w—
OV
<m
0.0

UI

<
c
< UlllJUJUJUUJlUUJUJUJUIUJUlUJUJlliUiUJUiUJUJUJUjUJUJU.'liJIJIIJUIliJUiUJUJUJUJUJLU
a. o.xi.a.s.iia.a.a.s.^a.c.3.a.a.o.a.s.a.a.i.ia.i.s. a. 0.1. i£.i.xxa.^ a. 0.1.0-^-0.0.^0. i.i.c_ s.s.2.

zzzzzzzzzzzzzzzzzzzzzzzzzzzzrzzzzzzzzzzzzzzzzzzzzzzz

C
o
U

o
•H

U

DJ
a

cn
M
0)
4J
0

4-|
O

>1
Jj
•H
rH
.TJ
C
O

o
u

m

4-142



ZZ
oo

tea:
ao

to en en en tn

.
xxZZ
UUJ-"-

0.0.
LL/UO.O.

w uu«
_i zzrr
K 23
— oauu
t- Uli" — —

UJLUOO
Z ZZCC

« U.U.C2CJ
u
— 00_J_J
-I ZZ«a. -»— ec
a, 0.0.20
< O,0->-r-

SK_ _

«3JC1
uu
ao
30

cso

cs
z

Qo.
K3
— c:

zz
O

z
CU!
~mi-u:
—wou;
zi

uj<u
Ui
>

uuouu0:10:3:=:rsoro
ooaao

'Ji
z

u
—U.
«-
u»
tn<£

OT
UJ

Ou.

rzzzzzzzzzzzzuuuuuuuu
aoacooaa ezzzzzzz

~

cs
z
— ia. tn uc
a. z zz< c o <-
r — ozi-ua.

t-r-z — Ziio.
UZ<~_IUJLU<
— uun.ui:zz
rr— Q.CUJ

zz
ao

zzn.

_ . . . . .< i i i i i aa
Dujujuiujujujiiiuj>»»ri:i:z:r rrr

Z— O

iu< zc
^EUJ— 3 wo_j c1-— zxui

aaacaoaazzzzzzzzzzzzziiiujijuju_______
«««« ««««

UWH— — ~(T
-3— cat-a._ii- tnri:< <—esc oie

Z ZL _J _! *- 'J D

z— x

««<ujujujuiuju:uiuj
UUUOUOOOOOOOOaaaaa O

a
CO

zz

uu
O3

UJtn
a
<
f-

c

— u lu crzzz
-I UJ _l ^3:23
< - i t - C30Cz uj « ui :n *j* en uj LU
O 1C K UJUJUJU.' SEE
E ZZKZ 33

>-l-
UJIUUIUJ _'_!

_i naac: uu
a. «« ——
~ 2322 ZZ
U UlUlU'jJ OO
tn zzzz «

U)

Q zczz
1 ) 1 1
zzzzacoa
zzzz

w
C

^ I

OC
O

UJG

UJUJUJUJUJUJuJUjUJUJUJUJUJUJUJl l IUJUJUJUJUJ
U U U U U U U U U U U U U U U ( J U U U U < J
zcido: ZZEZ zc: cszc: — ct — 2: 21 zza:

c3i^^3^^33D3Di; — — — — — ̂ — —
ujOCCDDCC— CCC — COCCC^CCOC
iu5o:uia:t.iwi"!flcnu:L".ojwujaiWw«wu)(n
KUJUJUIhJUJUjUJLJbJIUSiiUJUJUJUJuJl iJIUUJUJUJ UJLJCZCCTZ LU
<czzczzzzzazzzzzczzzzzc:
UI

.

_'ca5553aSaoa53a5SSciaci3C3 Zzuuuuca

C233223332323332233322 _JJCZ = Z = 2
aujUJWUJUUJULjJbJ'ajUJUJUJ'JjUJUuJUJUjljJliJ OCJOOUJtU
i z z z r
zzzzazirczzzzzzzzzzrzz) i i i / i i i i i i i : : i j i i i i i
zzzzzzrzzzzzzzzzzzzzz
cnoooooaaccocoacaacaa
zzzzzzzzzzzzzzzzzzzzz

C
0
u

c
0

•H
4J
(T3
O

•H

a

CO
i-l
G
4-1
0

5-1
(0
04

14-1
o

•-i
1—I
(C
c
0

o
u

Z 03 no-
lu — CJrs-n 94
U, I ! I — IIin ooo i «
= -J

ooooooooooooooooooocoo
i — i i i 7 T i i i i i i i i i i i i i Tii -O-o-.--——om

—— I I I I ——
I I «« I 1

—c onoooo
I H I C4 I

_l I _11 -1

(0
£->

o
o—
^a

v.
0-

UJ-

0.0

>->-KW
zzzz zz
—~~— ««<t< ——
zzaz zz
zzsz zz
UJlUUJU UJ'JJ
H>r->-»- Ht~

tnenenentntntnenen LI tn co en 03 m 01 c/i en en to c otn en tn w en en eotn UJUJUJLUIULJUJUJ Trc"*z
UJlULJU.'UJUJLJU.'^JtUUJLL/UJLJLJLJLULULJLL.'LUUJ _ _ _ _ _ _ _ _ ,___.^_
P—**l-t»^«—*^I^tw «-!*-*• «-»«—^"*««^ »^ «-»«-! "*^^w. ^M.^^^^—W^ O.S.O.O.O.

—JwJ—J^_^w—i « _ w — J — • — --__—J — —J J ZZZZZZZZ LUIUUJUJUJ
^<; < <? ^^ < < ^ <^ *i < < *i< < <t «t *C *t *t UJujnjUJUjUJUJUJ OCCOCuj ErEErzrzErr r r rzrzzr rEr 0.2.2.0.2.1.^™

a. ooaoacooocccoooocccoco cococooa UJIKUJUJUJ
^ Z ZZ ZZZZZ ZZZZ ZZ .£. Z ZZZZZ Z dzzZZZZZ: ZZZZZ

-jlj_l-l-)
uuuuu
cccca

ujLUUjCLUUjSCiuySyujuj'.jJLjujujQQSC uJUj^ujuJujGu uSujGujC
UJ

4-143



w

o o oo ooo
o5 5 55 W555
ze ZE zzzz zzzz oo

>-——ujui > H-j-ttr-wujui zz
ZUJ ZU1 ZZZUJUJ Z ZZZZZUJUJUJ *•«••• j£

^Z Z UJO —ZZ OOO OuJUiU-'u.'^. Z Z Z Z CL&. ^ O C
*..*..•..*.>-— r--«efieQO >-I:H'-«-— r-zzzEHEE———eneneneneni) o_a. zo»- ir
••«-»••-—o -"Omul*-1 Zen——oo z-"-—u"'enentfl —ooouiuiuiuiu! — « uizz *J
Q-Q-O-OLZZ zz——>- euenzzzz ujQ.a.itn!/7eni.TZzz2—————— rr r— ui u

^CLl^XiOUJ OLJJOOCJ C>jJ"KOU«lJj ?>Q»&.^ -•> «J «-J -J ^.UJUJUf QQ2OOU ^-^- U1ZI> ^^
u; z<<«Z r ^2W wenzr z««_en<nwenr ^^2-^OuJ "-"-"ZZ «zz
H E ~ z< z<enenuj <<zz« ««Z<«u3oJwenwui zuzz en_i c
« - » u j H - ^ ^ h * G u j GUJ o Z O C L U U J QV^^*^ QUiujuj o w^ujuj^end.c pi
t- ozzzz—u —ocnen <z«—oo zzzz^zzz—ouueninenencn ZZOOK z y
z zczmi~~ — ULJO — — — ~ cizz;————~ ouuuuo uuzz^^-o -u

• H
y 2^^^^> ?* >>uuj£ w^ ^^ i^^^^^^^* ^^?• uujuJujujs uucnenz— o. _ t«^ ^ZZZZZZ *»f*-#^^"*» •?• *r *v^ e* r* jr ~yy *y <? it & <f!"v rr r* f~ r* **• rv n> r~ ^^^^ur \.tjf r"'

_J _JUJUiUJUJ<< ___ - , - , - , ' •vx^'Ors-' ' ' "

tnuv.ien.j
«<£« .
QCOO--I

o

MM r^ff, f—^r^f^,.^ ~,n ^ rt f~ir~+r~t tninrn ^ c™1. ^^

cncntnojencnoicn
Z UJUJUJUJUJUJUJUJ
Ul K Z K Z Z C T Z Z

ui ncnenenom
UJUJUJUJUJUJ
„„____ UIUJUJUIUJUJUIUI

m co en en en en on >-.-»_>_>->- u.u.u.ii.u.u.u.u.
JUCJUO OOCGO U1UJUJUJUIUJ UJUJUiUJUJUlUUlUJUlUlUJUIUJUJUlUlU.' (JOCJ(JO<JCJU
jujeuujuj ——— — — ia.ia.is. 000000002000000000 -—— ——LU.U.U.U. z=za= Sccacc zzzzzzzzzzzzzzzzzz rrrrzzrr
L.U.U.LLU. UJLiJujujUJ ZZZ»Z£C <C*t < £^ < t*£ < S*i*£«C^<^<C<C<£^^ Q.^.Lii.Q.Q.CL

— a.
** UJ UJ UJ UJ UJ UJ UJ

U.U.U.U.U.U.U.
- U.U.U.U.VLU.U.
O— uiujuiuiuiuiuj a.a.iii
^Q A^^^^^C^

- ** a —o=a aoa _ - - OQ -- ai_i__i_

0.0

a)
£
03

< «• '-'
i , ^Q § o

- o w ,,
_i u _! en en ^
< _i r- u;uiuiujujuj uiujuiui'-n ujiuwuiuJ uiuiujuiujujuiujujujijujuiujujiuiiien ui •'-I
z u - zzzzzz zzzzc zzzzz ' - jzzzz-zzzzznzznzzr o ,_,•
O U3 ^ UJCwO — OO CCQO» LUQOOv— ZwC2CO^.3ej_C..I.OQOC-wC2; UIUjUJUlU.'UJUJ^. ,w
E ff)^v»KjrjfMtNrJ Mrsi^r^O OT^^i^Mf^1 ^pwMr*tfsJ^«r*4fWNJ(N«r^^f^4N4fs<'^i'>4O encnuTC/ie.TC'HnZ'' ^3
E O I 3 | |-D P i i . . *~ 3OO33DDC3 C

ZZZZZZZ3: §

uJddoac3aac;cacidcdc3C> '"'"'S P
< en <
3 3

r-1
•

•̂

T

OJ
CfOOOOOOO CD̂ Q3T̂ 'C3 *^ N ^ ^Of^NO 'fi r—^

U, i T l l l l l l l T l T I l l l l l — I I !_ I I I I I J I I 1 I I I I I —•——— I I — "2
Ul ls1̂ ^̂ ^̂ 4Mr-̂ a _l_l_l_l_l NN*JMM« ^_ - IM _, . . " . . .

4-144



xu <
zo

ocn
zen

H-t-t-i-'-U
zz zzzzcctn
enen

I-
lll

en
en
UJenen tiJ

o zzz
C'-UUJ

< zz^encn oD^i-icnenenui'-i i—a u en Tuencn
>inenciui a:_jujuji-i- i-z_:_!Q.cnenentnz> ^~encn w u—u-'Ui
zuJiiiuicnoujui-~zzoooooz-_i_!o.'_JiuLiiUiC(-oo'-jtnujuJu tj tzatntn

ui G- — — iuz!-aaGiimjzzzzzuja:GC<cnencncnz:rzz<!!r — "-"-• zo<'jjenen
j ^— £3 2 2 <*y ^^ tjj G ^ ^ 21 A* ^^ ̂ ^ *"* ^~* ̂ ^ S C 2. Q. 21 Cf31/3 C/l C/l UJ ̂ ^ ̂ ^ ry *ij Q Q r~ _ _

]— y ^ ^ 35 *y O £^ ̂ ~ •"• UJ i -i Q_ Q_ Q_ 3. 0. OT ̂ ~ ^ ^ ^ ^ 2 CL «J _J )*~ Q_ ̂  ^ <C O O *^ CJ1 Q_

UI

en
en
!±1enocn

en z
H a
in —en
_j !--!
a oucn
ai-z<>
.

-i z s:ui-z

o 0:2:0:

_
. _iao:iu z««t

za— zz« <rcar-«— «« zzz^i-'-uiu zZ"i-H><ca:<aaa. ut-
!i:azi--'̂ z:z<«« aazs-Ki- — caj <r-ZZ oui-'<ZZZT _) «-.xu'-<<
ius:-'<_i_i uiumuiuuc: a««czr>zz!-cj:'jjiiiiu zouio:ujuja.uji-<zoiii>-<a:o
a. ftru'ujoQQ:Q:a:c:cecsuJa:a:a:cJcsooci-'aoi3Oa:ziiJ'-'Zo<i-(- OILCSITLII ciu

33iiizzzz<a_i_!Q.< «

a.aaca.uii-a«33
cow en 3 za.33

G UJ ^C
z a>
en uiui

u
i-
z

.
_i_J
ii.ii.aicno3i-i-i-H_i

» a.a.CLQ.<x
xx aaaaaa.
Q.Q. utn

a
i-
<

HI-CJOG > > 0:0:irzoacr >-i xxu.ii.UK _i a.enxi- z <ta.a.
j-3* < _!aa

_J UJ

a
a.
en
a
t-

u. en
a

< en
<x
o
a

C
O
u

C
o
•H
JJ
(3
CJ
•H
r-l

aa

<
f—

O

I—

<
Q

Ĝ
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UĴ.
UJ

<
tr
2.

a
— CD

3-
UJ —

. . . . . . . , . . . . . . . . . . . .
UlLUUJuJUJUJViJU.'UJU.'UJuJuJUJUJUJUjLJUUJluuJUJUJUI'jJUJUJIJj

zzzzzzzzzz
III Ul UJ aJ UJ IU UJ UJ 'JJ UJ

UJ UI Ul UJ UJ UJ UJ UJ UJ Ul

33333333333333333333333333333

UJ Ui LJ LJ Ul UJ UJ u; U UJ

13 33333 3333333333

4-161



Z a
cr en _J in

Ui
ZZOOUUI UIZ3 —
~—zzzu crcjy—— cz — >
^z——<Z ZZZCzZ

ZZ-'-T.;:/! ocr o ~< zzrzci. a.s..->
u. u. u. L. < .11« —

a.
^ :r_ic

:zz-O'Ji z<: _ _ " wui c.- ZL
3U.O Ul Wu.— LJUJUJIXU. UJ 3:

Q c z U.L.U.—— :> (.-;
~ e _«__j_| r.

Z Z bj
D ol >

-P
C
0
u

C
0

•H
4->
(0
u

a

tn
s-i
<u
4J
0)

(0
S-i

tncnuicn

LJIU U.' Ill U/ U/ UJ iil OJ U.' UJ !i! It! Wai C 2: = !T

t_j UJUjUjUJUJjrfUJUJUJilJUjUJ"-r-3O UlUIUJUJUJr-

33333"

•P
•H
r-(
(fl
C
0

o
u

3333

ci oo —• •*•*•• *•< r** r^* »o *^ O r* '̂*1' o o oo
ui —coooaa-a-coo-o-o-ooo a-ococo
u. —ro i '. — i i ————-.—-, i i —— ! —— i
UJ I I _!_! ! _!_! I I I I 1 I I _l_! ! I _! I I _'

—— — — o — — CM —— 1O 03 — OO-0-0-
aooo-a —— — nnrj — — n — «rrjo — — nn-o-s
i — i — i i i i i i i i i ' i ' i i i i i i i i

E:
ut

Ul —
C!̂ .
<\n
Q.O

LUUJUUUUJ

i ZZZZZZZZZZZZZZZZ
UJ UJ Lj Ui u.' iii U UJ U LJ Ui UJ U! Ul UJ Ul

UJ Ul UJ Ul Ul Ul UJ Ul W U uJ W Ul Ul u; UJ

rzzzzzrseEzzzcci:

UJUUIUIUI

UIUJUJUJUJ

zzzzzzzzzzzzzzzzzzzcaocszccccccccccoaa

_ _ _ _ _ _ _ . . . _ _ _ . _ -'UUooaQcascoaacaqcoaaa

uuiCuiili ~ — ! ~ :—~ —^ . —— ~—.-.-

3333333333333333
««<£<
323333

4-162



C5CJOOO OOOOO
Kin zzzzzzzzzz

UJ
_/
^
H

Z
•n

)-
<
O

_J

i
<

UJ

b~

Z

—
cl
u
t-~.

C;

UJ

!jj

z-c 0.0.3.11.0.
uG><<<«

""ZZT z ~* *~
ZZG

zzzzzz
trcnujjjLuujLU'-:
u;u;>___Zi.
:-x-.zzzzzz
u;J z~x~cr
CZo3>~>-^
COLn<CZZZZZ

ujujujuiuju;
*.' t if
"••• — (j.j«j.j_ j—i
|̂ ;̂ <«<I«

— —> oitf'tr'uicn
aa «<«'
*^ *c o o o o c?

^ (j tjutj

£££=====

^j1" • ._j •
DDD<<<<<
~— — GT;,'I ./ji/::n
•••"•"* C -C -t <C ^~
CJC.-OCQCOC
< C <^i_:t» ou

Co<)3~— — n-
1 ! ' I 1 ! 1 J

U.O.2.C.:;.

~Z" £T £ Z

zzzzz

zzzzz
r.- -v -*• -j. -v-

>>»>
UJ UJUJ UJUi

_U_! .J _1
«<•!<£

a '̂ i CT 'ĵ  ui
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SECTION 5. COMMONALITY DATABASE

5.1 DESCRIPTION OF THE DATABASE

During Phase I of this study it became apparent that some type of computer-

ized data management system would be required to handle the large amount of

data being collected. At the present time there are nearly 7000 parameter

records in the data base and each of the records may have as many as 18 data

items. In order to utilize this data there must be convient method of

sorting, selecting, and arranging this data in response to various

queries.

It was determined tnat the data base should have the following attributes:

o Direct and rapid access;

o Changeable and flexible file structure to accomodate changes

o Real-time accessibility

o Generalized search capability; the user able to input series of

statements in a data base interrogation language, specifying a

set of logical search conditions to output only information he

requires.

0 Standard search capability; a user able to input a standard code

to select a predefined set of logical conditions which then

implements the data base search.

0 Minimized or no redundancy; updating of one portion does not

require updating elsewhere.

o Ease of updating; addition of new data dees not require a rebuild

of the data base.

After the review of several data management systems, DRS (Data Retrieval

System), developed by A.R.A.P. (Aeronautical Research Associates of
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Princeton, Inc.), was selected for use in building the Commonality Data-
base. DRS is an interactive retrieval system which combines the utiliza-
tion of sophisticated software with ease of operation for the user.

DRS is a highly user-oreinted system that requires no formal knowledge of
computer programming, yet the command structure is versatile enough to

allow technical people to manipulate the more sophisticated features of
the system. There are many such features that lend themselves to the sup-
port of generalized data base management environments. The system offers
the user more than 80 English-like commands, of which only four (SELECT,
ARRANGE, LIST, and EXECUTE) are really needed by individuals desiring to
use the system for straightforward retrieval and report writing. For the
more advanced programmer, DRS contains full host-language capabilities for
applications requiring them. One of the key features of DRS is its ability
to handle textual data along with computational and logical operations.

Q

DRS is designed to handle large data bases (on the order of 10 bytes of
information). Thus the pilot Commonality Database can be expanded to
include additional applications and parameters. Also, other data types,

such as sensor data, can be added. DRS can support a 16-level hierarchical
structure and inverted indices. It is highly modular in design, with the
Command Processor as the principal element of the system. This module is
responsible for reading the commands input from a disk file, a console

typewriter, or a remote terminal. It scans all commands for errors, trans-
lates the command string into a Polish-form notation, decides whether the
command is to be executed immediately or held for later execution, and
finally transfers control to the appropriate module for execution.

There are six basic elements that go to make up the operations of DRS: an
initialization plus login/logout section; a function section (i.e., the
commands which most users would be expected to use); a utility section to
allow users to control input/output devices, etc.; a data base creation,
modification, and updating section; a data base definition section; and a
linkage section for invoking external modules, either developed by
A.R.A.P. (e.g., the utility LINK module option) or in-house.

Flexibility and ease of use are the design criteria achieved by DRS.
Minimal card preparation and/or typing are needed to perform any of the
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four basic functions of the system. There are four commands which allow
the user to retrieve data rapidly and accuratly. The SELECT command is

used to select from a data base a subset of data based on a logical
analysis of information requirements which the user has provided and which
the subset must satisfy. With the ARRANGE command, the user can organize

the selected subset to order the values present in one or more categories

of the subset. The LIST command provides for outputting all or parts of

the selected and arranged subset; this listing function can be directed to

the interactive console or to various other sequential devices. Finally,

the EXECUTE command is used to generate reports.

For the more technical user, DRS offers many additional commands. New data

fields can be defined in terms of an arithmetic or logical expression

involving currently stored fields. A count of the number of records which

have the same values in a specified field can be obtained. Headings can be

added and changed interactively, as well as prestored. Output formats can
be easily switched, and the system permits the input, modification, and
deletion of data either interactively or in batch mode from other sequen-

tial or direct-access devices. A wide range of error-checking logic is

available, along with security features for limiting the access and

retrieval of sensitive data to authorized personnel.

The next section discusses some of current capabilities of the Commonality

Database and provides sample printouts.

5.2 COWiQNALITY DATABASE CAPABILITIES

The current database contains all of the data that has been collected dur-

ing this study. The following capabilities are presently available.

5.2.1 DATA SHEETS

The database can printout any or all data sheets. Printouts of the data

sheets are contained in the first thirteen sections of Volume II. A data

sheet contains a header including discipline, application, subapplication

and tree number and a listing of the parameters and their characteristics.

Each parameter is accompanied by a reference code that indicates where the
information came from. Other information than can be included on the data

• 5-3
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Table 5.2.4. Parameters used by Agriculture, Forestry and Rangeland Discipline

COMMONALITY DATA BASE

SELECTION: DI= ' AGRICULTURE';

PARAMETER

ABIOTIC STRESS
ABIOTIC STRESS
AIR TEMP
ASPECT
BIOMASS
CHEMICAL
CHEMICAL
CHEMICAL

EXTENT

PESTICIDE CONCEN
PESTICIDE EXTENT
PESTICIDE TYPE

CHLOROPHYLL
COLOR, TONAL PATTERNS
CULTIVATION EXTENT
CULTIVATION INTENSITY
CULTIVATION METHOD
DRAINAGE PATTERNS
EROSION LEVEL
INFESTATION EXTENT
LAND ALBEDO
LAND COVER TYPE
LAND SURFACE TEMP
LEAF AREA INDEX
LEAF CANOPY TEMP
LEAF CANOPY TEMP
LEAF MOISTURE CONTENT
LEAF REFLECTIVITY
NON-SOIL RESIDUALS
ORGANIC MATERIALS
PLANT AREAL EXTENT
PLANT CONDITION
PLANT CONDITON
PLANT DENSITY
PLANT DENSTIY
PLANT DISEASE EXTENT
PLANT DISEASE TYPE
PLANT GROWTH RATE
PLANT GROWTH STAGE
PLANT INFESTATION EXTENT
PLANT TYPE
PRECIP AMOUNT
PRECIP EXTENT
PRECIP RATE
PRECIP TYPE
PRECIP WATER PROF
RADIATION BUDGET
RELATIVE HUMIDITY
ROCK TYPE
SALINITY
SLOPE,RELEIF
SLOPE, RELIEF
SOIL CHEMISTRY
SOIL CHEMSITY
SOIL CONDITION
SOIL CONSTITUENTS
SOIL GRANULARITY

PARAMETER

SOIL GRANULARITY
SOIL MOISTURE
SOIL ORGANIC CONTENT
SOIL PERMEABILITY
SOIL POROSITY
SOIL PROPERTIES
SOIL TEXTURE
SOIL TYPE
SOIL/ROCK COMPOSITION
SURFACE AIR TEMP
SURFACE ROUGHNESS
TERRAIN TYPE
TERR IAN TYPE
TERTIAN TYPE
THERMAL PROPERTIES
TOPSOIL DEPTH
TREE CROWN DENSITY
VEGETATIVE CONDITION
VEGETATIVE COVER TYPE
VEGETATIVE DAMAGE EXTENT
VEGETATIVE DAMAGE TYPE
VEGETATIVE EXTENT
VEGETATIVE PATTERNS
VEGETATIVE TYPE
VERT LAND TEMP PROF
VERT TEMP PROF
VERT WIND CONVECT DUCTS LOC
VERT WIND CONVECT DUCTS SIZE
VERT WIND PROF AMP
VERT WIND PROF DIR
WATER EXTENT
WATER LOCATION
WETLAND EXTENT
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Table 5.2.5. Parameters used by Water Resources Discipline

COMMONALITY DATA BASE

SELECTION: DI='WATER RESOURCES',

PARAMETER

ABIOTIC STRESS
AIR TEMP
ALGAE CONCEN
ALGAE TYPE
ANTECEDENT PRECIP INDEX
ASTRONOMICAL/STORM TIDES
ATMOSPHERIC MIXING RATE
ATMOSPHERIC TRANSMITTANCE
BRIGHTNESS TEMP
CHEMICAL'PESTICIDE CONCEN
CHEMICAL PESTICIDE EXTENT
CHEMICAL PESTICIDE TYPE
CHEMICAL POLLUTANT TYPE
CHLOROPHYLL
CLOUD COVER
CLOUD LEVEL
CLOUD PARTICLE SIZE DISTRIB
CLOUD TYPE
COASTAL/ESTUARY CIR AMP
COASTAL/ESTUARY CIR LDC
COLOR, TONAL PATTERNS
CONDUCTIVITY
CONVECTION
CURRENT BOUNDARY
CURRENT VELOCITY
DAM LOCATION
DAM WATER LEVEL
DEW POINT TEMP
DISSOLVED GASSES
DISSOLVED NUTRIENTS
DISSOLVED OXYGEN
DRAINAGE PATTERNS
DROUGHT INDEX
EMISSIVITY
EROSION RATE
EROSION TYPE
EVAPORATION RATE
EVAPOTRANSPIRATION
FLOOD EXTENT
FROZEN GROUND EXTENT
GALACTIC RADIATION
GROUND WATER LOCATION
HEAT TRANSPORT
ICE AGE
ICE DRIFT RATE
ICE EXTENT
ICE FLOE LOCATION
ICE FREEZING RATES
ICE LEAD ORIENTATION
ICE THICKNESS
ICE/SNOW ALBEDO
ICE/SNOW EXTENT
ICE/SNOW MELT

PARAMETER

ICE/SNOW MELT
INFESTIOUS AGENTS
IRON
LAND ALBEDO
LAND COVER TYPE
LAND SURFACE TEMP
LATENT HEAT
LEAF REFLECTIVITY
MACROPHYTE DENSITY
MACROPHYTE TYPE
MANGANESE
METAL TYPE
MINERAL LOCATION
MINERAL SUBSTANCES
NET RADIATION
NITROGEN
NON-SOIL RESIDUALS
OCEAN SURFACE CURRENT AMP
OCEAN SURFACE CURRENT DIR
OCEAN SURFACE CURRENT LOG
OCEAN SURFACE PRESSURE
OCEAN SURFACE ROUGHNESS
OCEAN SURFACE WIND SPEED
OCEAN TEMP PROF
OCEAN WAVE HEIGHT
OCEAN WAVE LENGTH AMP
ORGANIC CARBON IN WATER
ORGANIC MATERIALS
OXYGEN
PESTICIDE POLLUTANT TYPE
PETROLEUM POLLUTANT EXTENT
PETROLEUM POLLUTANT THICKNESS
PETROLEUM POLLUTANT TYPE
PETROLUEM POLLUTANT EXTENT
PH-BALANCE
PHOSPHORUS
PHYTOPLANKTON LEVEL
PHYTOPLANKTON TYPE
PLANT AREAL EXTENT
PLANT DENSITY
PLANT GROWTH STAGE
PLANT INFESTATION EXTENT
PLANT TYPE
PLANT-WATER STRESS
POLLUTANT CONCEN
POLLUTANT TYPE
POPULATION DENSITY
PRECIP AMOUNT
PRECIP DURATION
PRECIP EXTENT
PRECIP RATE
PRECIP WATER PROF
PRECIP WATER VAPOR
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Table 5.2.5. Parameters used by Water Resources Discipline (cont.)

COMMONALITY DATA BASE

SELECTION. DI='WATER RESOURCES';

PARAMETER

RADIOACTIVE WASTE EXTENT
RADIOACTIVE WASTE TYPE
RELATIVE HUMIDITY
ROCK ALTERATION
ROCK FORMATION
ROCK TYPE
RUNOFF RATE
RUNOFF VOLUME
SALINITY
SATURATION .OF VADOSE ZONE
SEA SURFACE TEMP
SEDIMENT
SEDIMENTATION RATE
SEVERE STORM LOG
SEWAGE WASTES
SKIN DEPTH
SLOPE, RELEIF
SNOW COVER
SNOW DENSITY
SNOW DEPTH
SNOW/WATER EQUIVALENT
SOIL DENSITY
SOIL MOISTURE
SOIL PERMEABILITY
SOIL POROSITY
SOIL TEMP
SOIL TEMP PROF
SOIL TEXTURE
SOIL TYPE
SOLAR CONSTANT
SOLAR FLUX
STORM INTENSITY
STRUCTURAL ANAMOLIES
SUBSURFACE SOIL MOISTURE
SULFUR
SURFACE AIR TEMP
SURFACE ROUGHNESS
SURFACE WATER TEMP
SURFACE WIND SPEED
THERMAL PROPERTIES
TIDAL RANGE
TOPOGRAPHIC FEATURES
TOPSOIL EXTENT
TURBIDITY
VEGETATIVE CONDITION
VEGETATIVE COVER TYPE
VEGETATIVE EXTENT
VEGETATIVE MOISTURE
VEGETATIVE PATTERNS
VEGETATIVE TYPE
VERT HUMIDITY PROF
VERT TEMP PROF
WATER ALBEDO

PARAMETER

WATER ALBEDO
WATER BOTTOM PROF
WATER CLARITY
WATER CONTENT
WATER DENSITY
WATER DEPTH
WATER EXTENT
WATER FLOW RATE
WATER LEVEL
WATER QUALITY
WATER TABLE DEPTH
WATER TALBE DEPTH
WET BIOMASS
WETLAND EXTENT \
ZOOPLANKTON
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Table 5.2.6. Parameters used by Water Quality Discipline

COMMONALITY DATA BASE

SELECTION: DI='WATER QUALITY';

GASSES
NURTIENTS
NUTRIENTS
OXYGEN

PARAMETER

ALGAE CONCEN
ALGAE EXTENT
ASTRONOMICAL/STORM TIDES
CAROTENOIDS
CHEMICAL PESTICIDE CONCEN
CHLORIDES
CHLOROPHYLL
CLOUD COVER
COASTAL/ESTUARY CIR AMP
COASTAL/ESTUARY CIR DIR
COASTAL/ES.TUARY CIR LOG
CONDUCTIVITY
CURRENT BOUNDARY
CURRENT DIRECTION
CURRENT VELOCITY
DIFFUSION RATE
DISSOLVED
DISSOLVED
DISSOLVED
DISSOLVED
DRAINAGE PATTERNS
EMISSIVITY
EVAPORATION RATE
FISH IDENTIFICATION
FISH OIL/BIPRODUCT EXTENT
FISH OIL/BIPRODUCT THICKNESS
FISH SIZE
IRON
IRRIGATION EXTENT
LAND COVER TYPE
MACROPHYTE DENSITY
MACROPHYTE TYPE
MANGANESE
METAL CONCEN
METAL TYPE
NATURAL POLLUTANTS
NITROGEN
NON-SOIL RESIDUALS
OCEAN SURFACE CURRENT
OCEAN SURFACE
OCEAN SURFACE
OCEAN SURFACE
OCEAN SURFACE
OCEAN SURFACE
OCEAN WAVE HEIGHT
OCEAN WAVE LENGTH
OCEAN WAVE LENGTH
OIL DENSITY
OIL DISTRIBUTION
OIL THICKNESS
ORGANIC CARBON IN WATER
ORGANIC MATEPTAI <=
PARTICULATES
PESTICIDE POLLUTANT EXTENT
PESTICIDE POLLUTANT TYPE
PETROLEUM POLLUTANT EXTENT

AMP
CURRENT DIR
CURRENT LOG
PRESSURE
VELOCITY PROF
WIND SPEED

AMP
DIR

PARAMETER

PETROLEUM POLLUTANT THICKNESS
PH-BALANCE
PHOSPHORUS
PHYTOPLANKTON EXTENT
PHYTQPLANKTON LEVEL
PHYTOPLANKTON TYPE
POINT SOURCE POSITION
POLLUTANT CONCEN
P.OLLUTANT DISPERSION
POLLUTANT LOCATION
POLLUTANT TYPE
RADIOACTIVE WASTE EXTENT
RADIOACTIVE WASTE STRENGTH
RADIOACTIVE WASTE TYPE
RADIOCATIVE NUCLIDES EXTENT
ROCK TYPE
SALINITY
SATURATION OF VADOSE ZONE
SEA SURFACE TEMP
SEDIMENT
SEDIMENT TRANSPORT DIR
SEDIMENTATION RATE
SEWAGE WASTES
SHIP SIZE
SOIL MOISTURE
SOIL/ROCK COMPOSITION
SOLAR FLUX
SURFACE WATER TEMP
SURFACE WIND DIR
SURFACE WIND SPEED
SUSPENDED PARTICLE CONCEN
TOPOGRAPHIC FEATURES
TOPSOIL TRANSPORT
TURBIDITY
•UPWELLING LOCATION
VEGETATIVE PATTERNS
VERT WATER TEMP PROF
VERT WIND PROF
WATER ALBEDO
WATER CLARITY
WATER DEPTH
WATER EXTENT
WATER FLOW RATE
WATER TEMP
WATER TEMP PROF
WET BIOMASS
WETLAND EXTENT
ZQOPLANKTON EXTENT
ZOOPLANKTON LEVEL
ZOOPLANKTON TYPE
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Table 5.2.7. Parameters used by Coastal Zone Discipline

COMMONALl'iY DATA BASE

SELECTION. DI='COASTAL ZONE';

PARAMETER

BIOMASS
CHLOROPHYLL
COASTAL CURRENTS
COLOR, TONAL PATTERNS
CURRENT LOCATION
CURRENT VELOCITY
DRAINAGE PATTERNS
DRY BIOMASS
EROSION RATE
FLOOD EXTENT
GRAVITY FIELD STRENGTH
ICE FLOE DIR
ICE FLOE SIZE
ICE/SNOW ALBEDO
LAND COVER TYPE
LAND COVER TYPE
LEAF AREA INDEX
LINEAMENTS
NUTRIENTS CONCENT
OCEAN CURRENT BOUNDARY
OCEAN CURRENT DIRECTION
OCEAN SUBSURFACE TEMP
OCEAN SURFACE CURRENT AMP
OCEAN SURFACE CURRENT DIR
OCEAN SURFACE ROUGHNESS
OCEAN SURFACE TEMP
OCEAN SURFACE VELOCITY PROF
OCEAN TEMP PROF
OCEAN WAVE
OCEAN WAVE DIR
OCEAN WAVE FORCE
OCEAN WAVE FORCE
OCEAN WAVE HEIGHT
OCEAN WAVE LENGTH
OCEAN WAVE LENGTH AMP
OCEAN WAVE LENGTH DIR
PARTICULATES
PHYTOPLANKTON LEVEL
PLANT DENSITY
PLANT TYPE
POLLUTANT TYPE
RUNOFF RATE
RUNOFF VOLUME
SALINITY
SEA SURF REFLECTIVITY
SEA SURFACE TEMP
SEDIMENT
SEDIMENT LOAD
SEISMICITY
SHIP LOCATION
SLOPE,RELEIF
SLOPE,RELIEF
STANDING WATER LOCATION

PARAMETER

STRUCTURAL FEATURES
SURFACE AIR TEMP
SURFACE CURRENT PATTERN
SURFACE TEMP PROF
SURFACE WIND SPEED
SUSPENDED SEDIMENT CONCEN
SUSPENDED SEDIMENT LOAD
TERRAIN TYPE
TIDAL EFFECTS
TIDAL PERIOD
TIDAL PROPERTIES
TIDAL RANGE
TOPOGRAPHIC FEATURES
TURBIDITY
VEGETATIVE COVER TYPE
VEGETATIVE PATTERNS
VEGETATIVE TYPE
VERT WIND SHEAR
WATER ALBEDO
WATER DEPTH
WATER DEPTH PROF
WATER LOCATION
WATER MASS BOUNDARIES
WATER TEMP
WATER TEMP PROF
WET BIOMASS
WETLAND EXTENT
WETLAND TYPE
ZQOPLANKTON LEVEL
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Table 5.2.8. Parameters used by Cryosphera Discipline

COMMONALITY DATA BASE

SELECTION: DI= 'CRYOSPHERE',

PARAMETER

AIR TEMP
BOTTOM CONDITIONS
CLOUD COVER
CLOUD TO? TEMP
CLOUD/ATMOS ALBEDO
CONDUCTIVE HEAT FLUX
CURRENT LOCATION
EVAPORATION RATE
FREE WATER CONTENT
HEAT TRANSPORT.
HORIZONTAL WIND
ICE ACCUMULATION RATE
ICE AGE
ICE BOTTOM SURFACE ROUGHNESS
ICE BOUNDARY
ICE CONCEN
ICE DEFORMATION RATE
ICE DRIFT RATE
ICE EXTENT
ICE FLOE LOCATION
ICE INTERNAL PROPERTIES
ICE LEAD FRACTIONAL AREA
ICE LEAD LOCATION/SIZING
ICE LEAD ORIENTATION
ICE MOVEMENT
ICE SHEET BOUNDARY
ICE SHEET THICKNESS
ICE STRAIN RATE
ICE SURFACE ELEVATION
ICE SURFACE ELEVATION CHANGE
ICE SURFACE ROUGHNESS
ICE SURFACE TEMP
ICE THICKNESS
ICE TYPE
ICE/SNOW ALBEDO
ICE/SNOW EXTENT
ICE/SNOW MELT
ICE/SNOW SURFACE TEMP
ICE/SNOW THICKNESS
ICEBERG LOCATION
ICESERG VOLUME DISCHARGE
LATENT HEAT
OCEAN CURRENT
OCEAN SURFACE CURRENT AMP
OCEAN SURFACE CURRENT DIR
OCEAN SURFACE WIND DIR
OCEAN SURFACE WIND SPEED
OIL PLATFORM LOCATION
POLAR POSITION
POLLUTANT CONCEfJ
POLLUTANT TYPE
PRECIP AMOUNT
PRECIP EXTENT

PARAMETER

PRECIP RATE
PRECIP TYPE
RIDGING DENSITY
RIDGING HEIGHT
RIDGING ORIENTATION
SALINITY
SEA ICE THICKNESS
SEA SURFACE TEMP
SENSIBLE HEAT FLUX
SHIP DENSITY
SHIP LOCATION
SNOW COVER
SNOW DENSITY
SNOW DEPTH
SNOW SURFACE TEMP
SNOW/WATER CONTENT
SNOW/WATER EQUIVALENT
SOIL MOISTURE
SPECIES IDENTIFICATION
STRAIN RATES
SURFAC WIND SPEED
SURFACE PRESSURE
SURFACE TEMP
SURFACE WIND SPEED
VERT HUMIDITY PROF
VISIBILITY
WATER CONTENT
WATER EQUIVALENT
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Table 5.2.9. Parameters used by Air Quality Discipline

COMnONALlTY DATA BASE

SELECTION. DI='AIR QUALITY

PARAMETER

AEROSOL PHYSICAL SIZE
AEROSOLS
AIR INSTABILITY
AIR QUALITY INDEX
AIR TEMP
AL
ANTHROPOGENIC POLLUTANTS
AR

DUST CONTENT
MIXING RATE
PARTICULATES
TRANSMITTANCE

DENSITY

ATMOSPHERIC
ATMOSPHERIC
ATMOSPHERIC
ATMOSPHERIC
AUTOMOBILE
CA
CFMS CQNCEN
CFXCLY
CH2CL2
CH4
CL
CLO
CLON02
CLOUD COVER
CLOUD THICKNESS
CLOUD TOP TEMP
CLOUD/ATMOS ALBEDO
CL2
CO
CONVECTION
C02
CXHY
CXHYCL2
C2H2
DEBRIS TRACKING
EMISSIVITY
EQ-TO-POLE TEMP GRAD
EVAPORATION RATE
FE
H
HCL
HE
HF
HG
HN03
HOCL
H02
HYDROCARBONS
H20
H20 CONTENT
H202
H2S
ICE/SNOW ALBEDO
ICE/SNOW EXTENT
INFRARED RADIATION
LAND ALBEDO
LAND COVER TYPE
LAPSE RATE
LATENT HEAT
LI
LONGWAVE RADIATION
METAL CONCEN
MG
MGO
MIXING CEILING
NA
NAO

PARAMETER

NATURAL POLLUTANTS
NET RADIATION
NH03
NH3
NI
NITRATES
NITROGEN
NO
NOX
N02
N20
N205
0-
OCEAN MERIDIONAL HEAT FLUX
OCEAN MIXING LAYER
OCEAN SURFACE ROUGHNESS
OCEAN SURFACE WIND DIR
OCEAN SURFACE WIND SPEED
OCEANIC MERIDIONAL HEAT FLUX
OH
OH-
ORGANICS
OZONE
OZONE DISTRIB
OZONE PROF
PARTICULATES
PB
PHYTOPLANKTON LEVEL
PLANT DENSITY
PLANT TYPE
POINT SOURCE POSITION
POLLUTANT CONCEN
POLLUTANT TYPE
R
RELATIVE HUMIDITY
SENSIBLE HEAT FLUX
SOIL PERMEABILITY
SOLAR CONSTANT
SOLAR FLUX
S02
STRATOPAUSE
SULFATES
SULFUR
SULFUR COMPOUNDS
SULFUR OXIDES
SURFACE ROUGHNESS
SURFACE TEMP
TERRAIN TYPE
THERMOCLINE DEPTH
TOPOGRAPHIC FEATURES
TOTAL OZONE
TRI-ATOM1C GASES
TROPOPAUSE
VERT HUMIDITY PROF
VERT PRESSURE PROF
VERT TEMP PROF
VERT VELOCITY
VERT WIND CONVECT DUCTS LOC
VERT WIND CONVECT DUCTS SIZE
VERT WIND PROF
VISIBILITY
VORTICITY
WATER ALBEDO
WIND SPEED
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Table 5.2.10. Parameters used by Ocean Processes Discioline

COMMONALITY DATA BASE

SELECTION: DI='OCEAN PROCESSES';

PARAMETER

AIR/SEA TEMP DIFF
ALGAE EXTENT
ALGAE TYPE
ASTRONOMICAL/STORM TIDES
BACTERICAL SEWAGE EXTENT
BACTERICAL SEWAGE LOG
CHEMICAL POLLUTANT CONCEN
CHEMICAL POLLUTANT EXTENT
CHEMICAL POLLUTANT TYPE
CHLOROPHYLL
CLOUD COVER
CLOUD LEVEL
CLOUD PARTICLE SIZE DISTRIB
CLOUD TEMP
CLOUD THICKNESS
CLOUD TOP HEIGHT
COASTAL/ESTUARY CIR AMP
COASTAL/ESTUARY CIR DIR
COASTAL/ESTUARY CIR LOG
COASTAL/ESTURAY CIR DIR
COLOR. TONAL PATTERNS
CURRENT BOUNDARY
CURRENT LOCATION
CURRENT VELOCITY
DISSOLVED NUTRIENTS
DISSOLVED NUTRIENTS
DISSOLVED OXYGEN
DRIFT CURRENT
EDDY LOCATION
EDDY TOPOGRAPHY
EVAPORATION RATE
FISH IDENTIFICATION
FISH OIL/BIPRODUCT EXTENT
FISH OIL/BIPRODUCT THICKNESS
FISH OIL/BIPRODUCT TYPE
FISH SIZE
ICE AGE
ICE EXTENT
ICE SALINITY
ICE SURFACE FEATURES
ICE THICKNESS
ICE TYPE
ICE/SNOW EXTENT
ICE/SNOW FRACTION
ICEBERG DEFORMATION RATE
ICEBERG LOCATION
ICEBERG SIZE
MARINE GEOID
METAL CONCEB PROF
METAL CONCEN
METAL TYPE
OCEAN CURRENT
OCEAN DISEASE VECTOR EXTENT

PARAMETER

OCEAN DISEASE VECTOR TYPE
OCEAN SURFACE CURRENT
OCEAN SURFACE CURRENT AMP
OCEAN SURFACE CURRENT DIR
OCEAN SURFACE CURRENT LOC
OCEAN SURFACE PRESSURE
OCEAN SURFACE ROUGHNESS
OCEAN SURFACE TEMP
OCEAN SURFACE VELOCITY PROF
OCEAN SURFACE WIND DIR
OCEAN SURFACE WIND LOC
OCEAN SURFACE WIND SPEED
OCEAN TEMP PROF
OCEAN WAVE AMP
OCEAN WAVE DIR
OCEAN WAVE HEIGHT
OCEAN WAVE LENGTH
OCEAN WAVE LENGTH AMP
OCEAN WAVE LENGTH DIR
OCEAN WAVE PERIOD
OCEAN WAVE SPECTRA
OCEAN WAVE SPEED
PESTICIDE POLLUTANT EXTENT
PESTICIDE POLLUTANT TYPE
PETROLEUM POLLUTANT EXTENT
PETROLEUM POLLUTANT THICKNESS
PETROLEUM POLLUTANT TYPE
PH-BALANCE
PHYTOPLANKTON EXTENT
PHYTOPLANKTON TYPE
PRECIP AMOUNT
PRECIP EXTENT
PRECIP RATE
PRECIP TYPE
PRECIP WATER
PRECIP WATER PROF
RADIOACTIVE STRENGTH
RADIOACTIVE WASTE EXTENT
RADIOACTIVE WASTE STRENGTH
RADIOACTIVE WASTE TYPE
SALINITY
SEA ICE DRIFT RATE
SEA ICE EXTENT
SEA LEVEL HEIGHT
SEA LEVEL PRESSURE
SEA STATE
SEA SURFACE TEMP
SEDIMENT TRANSPORT AMP
SEDIMENT TRANSPORT DIR
SEDIMENT TRANSPORT EXTENT
SEDIMENT TRANSPORT LOC
SEDIMENTATION RATE
SEISMICITY
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Table 5.2.10. Parameters used by Ocean Processes Discipline (c°nt-)

COMMONALITY DATA BASE

SELECTION: DI='OCEAN PROCESSES';

PARAMETER

SENSIBLE HEAT FLUX
SHIP LOCATION
SHIP SIZE
SHOAL/SHORELINE MOVEMENT
STORM INTENSITY
STORM LOCATION
SURFACE AIR TEMP
SURFACE WATER TEMP
SUSPENDED PARTICLE CONCEN
THERMOCLINE DEPTH
TOPOGRAPHIC FEATURES
TURBIDITY
UPPER OCEAN HEAT STORAGE
UPWELLING EXTENT
UPWELLING LOCATION
VECTOR FLOW FIELD
VEGETATIVE EXTENT
VEGETATIVE TYPE
VERT HUMIDITY PROF
VERT OCEAN TEMP PROF
VERT TEMP PROF
VERT WIND CONVECT DUCTS LOG
VERT WIND CONVECT DUCTS SIZE
VERT WIND PROF
VERT WIND PROF AMP
VERT WIND PROF DIR
VERT WIND SHEAR
VISIBILITY
WATER ALBEDO
WIND STRESS
ZOOPLANKTON EXTENT
ZOOPLANKTON TYPE
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Table 5.2.11. Parameters used by Severe Storms Discipline

COMMONALITY DATA BASE

SELECTION: DI='SEVERE STORMS';

TIDES

CLOUD
CLOUD
CLOUD
CLOUD
CLOUD
CLOUD
CLOUD
CLOUD
CLOUD
CLOUD
CLOUD
CLOUD

PARAMETER

AIR INSTABILITY
AIR TEMP
AIRCRAFT LOCATION
AIRCRAFT ROUTE
ANVIL GROWTH
AREA DETERMINATION
ASTRONOMICAL/STORM
CLOUD COVER

COVER
GROWTH RATE
H20 CONTENT
LATENT HEAT RELEASE
LEVEL
MOVEMENT
PARTICLE SIZE DISTRIB
PHASE
THICKNESS
TOP HEIGHT
TOP TEMP
TYPE

CONVECTIVE INSTABILITY
DAMAGE LEVEL
DEW POINT TEMP
DISASTER AREA LOCATION
DOWNBURST
ELECTRIC FIELD DISTRIB
ELECTRICITY DISTRIB
EVACUATION AREA
EVAPORATION RATE
EYE LOCATION
EYE PRESSURE
FLASH DENSITY

RATE
AREA LOCATION
DURATION
EXTENT
LEVEL

GRAVITY WAVES
HORIZONTAL WIND
ICE/SNOW EXTENT
INDUSTRY CENTER
INITIAL UPWARD MOMENTUM
IRRIGATION EXTENT
LAND COVER TYPE
LATENT HEAT
LIGHTNING DENSITY

DURATION
FREQUENCY
LOCATION

LIGHTNING SPECTRAL RANGE
LOCATION OF JET STREAM
LOCATION OF SQUALL LINE
LONGWAVE RADIATION

FLASH
FLOOD
FLOOD
FLOOD
FLOOD

LIGHTNING
LIGHTNING
LIGHTNING

PARAMETER

LOWER TROP MOIST GRADIENT
MAX OVERSHOOTING HEIGHT
MAXIMUM WIND SPEED
MIXING RATIO PROF
MOISTURE CONVERGENCE
MOISTURE TONGUE
OCEAN SURFACE PRESSURE
OCEAN SURFACE TEMP
OCEAN TEMP PROF
OCEAN WAVE HEIGHT
OVERSHOOTING CYCLE
PEAK CURRENTS
PLANT TYPE
POPULATION DENSITY
PRECIP AMOUNT
PRECIP DURATION
PRECIP EXTENT
PRECIP RATE
PRECIP TYPE
PRECIP WATER PROF
PRECIP WATER VAPOR
RELATIVE HUMIDITY
RELATIVE VORTICITY
RESCUE CENTER
RISE TIME
SEA LEVEL PRESSURE
SEVERE STORM LOG
SHIP LOCATION
SHIP ROUTE
SHORTWAVE RADIATION
SOIL MOISTURE
SOIL TYPE
STORM DURATION
STORM EXTENT
STORM INTENSITY
STORM LOCATION
STORM PATH
STORM TYPE
STROKE DURATION
STROKE RATE
STROKE TYPE
SURFACE PRESSURE
SURFACE TEMP
SURFACE WIND AMP
SURFACE WIND SPEED
TEMP LAPSE RATE
TEMP PROF
TERRAIN TYPE
TIDAL PERIOD
TIDAL RANGE
TOPOGRAPHIC FEATURES
UPBURST
VEGETATIVE COVER TYPE
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Table 5.2.11. Parameters used by Severe Storms Discipline (cent.)

COMMONALITY DATA BASE

SELECTION: DI='SEVERE STORMS';

PARAMETER

VERT HUMIDITY PROF
VERT PRESSURE PROF
VERT TEMP PROF
VERT VELOCITY
VERT WIND PROF
VERT WIND SHEAR
VIRTUAL TEMP
WATER VAPOR
WATER VAPOR CONTENT
WAVE FORM
WIND DURATION
WIND SPEED
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Table 5.2.12. Parameters used by Global Weather Discipline

COMMONALITY DATA BASE

SELECTION: DI='GLOBAL WEATHER';

PARAMETER

AEROSOLS
AIR INSTABILITY
AIR TEMP
AIR/SEA TEMP DIFF
ASTRONOMICAL/STORM TIDES
BOUNDARY CHANGE
CFXCLY
CH4
CLO
CLOUD COVER
CLOUD LATENT HEAT RELEASE
CLOUD LEVEL
CLOUD MOVEMENT
CLOUD PARTICLE SIZE DISTRIB
CLOUD TEMP
CLOUD THICKNESS
CLOUD TOP HEIGHT
CLOUD TOP TEMP
CLOUD TYPE
CLOUD/ATMOS ALBEDO
CL2
CO
COAST LINE
C02
CRUSTAL UPLIFT, SUBSIDENCE
CXHY
CXHYCL2
CYCLONE LOCATION
DEEPSEA CIRCULATION
DRAINAGE PATTERNS
DRIFT CURRENT
DROUGHT INDEX
EARTH SPIN AXIS
EARTH SPIN RATE
ELECTRICITY DISTRIB
EQ-TO-POLE RADIATION GRAD
EROSION RATE
EVAPORATION RATE
EVAPOTRANSPIRATION
FRONTS LOCATION
FUEL MOISTURE
F2
GAMMA RAY ENERGY DISTRIB
H, HE, AR
HCL
HEAT CONTENT OF UPPER LAYER
HEAT TRANSPORT
HF
HG
HIGH PRESSURE PATTERN
HN03
H02, H202, H205> CLONQ2, HOCL
H2CO

H20
H2S
ICE
ICE
ICE
ICE
ICE
ICE
ICE
ICE/SNOW
ICE/SNOW

PARAMETER

BOUNDARY
CONCEN
DEFORMATION RATE
DRIFT RATE
EXTENT
LEAD FRACTIONAL AREA
THICKNESS

EXTENT
SURFACE TEMP

ICEBERG DEFORMATION RATE
ICEBERG LOCATION
IQNOS TEMP PROF
ISENTROPE TROUGH AMP
I3ENTROPE TROUGH LOG
JETSTREAM LOCATION
LAND ALBEDO
LAND COVER TYPE
LAND SURFACE TEMP
LATENT HEAT
LIGHTNING DURATION
LIGHTNING FREQUENCY
LIGHTNING LOCATION
MAGMA TRANSPORT
MAGNETIC FIELD STRENGTH
MARINE GEOID
MAXIMUM WIND SPEED
NA, MG, CA, FE, AL, NI, R, LI, NAO, MGO
NET RADIATION
NEUTRAL DENSITY
NH3
NO
N02
N20
0
OCEAN
OCEAN
OCEAN
OCEAN
OCEAN
OCEAN
OH
OZONE
PB
PRECIP
PRECIP
PRECIP
PRECIP
PRECIP
PRECIP
PRECIP

CURRENT
SURFACE PRESSURE
SURFACE WIND DIR
SURFACE WIND SPEED
TEMP PROF
TOPOGRAPHY

AMOUNT
DURATION
EXTENT
FORM
RATE
TYPE
WATER PROF

RELATIVE HUMIDITY
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Table 5.2.12. Parameters used by Global Weather Discipline (cont.)

COMMONALITY DATA BASE

SELECTION: DI='GLOBAL WEATHER';

PARAMETER

RELATIVE HUMIDITY
SALINITY
SATURATION OF VADOSE ZONE
SEA LEVEL HEIGHT
SEA SURFACE TEMP
SEDIMENT TRANSPORT AMP
SEDIMENT TRANSPORT DIR
SENSIBLE HEAT FLUX
SHOAL/SHORELINE MOVEMENTS
SNOW DEPTH
SOIL MOISTURE
SOLAR CONSTANT
SOLAR FLUX
S02
SPECIAL THERMAL SOURCES
STORM DURATION
STORM EXTENT
STORM PATH
SUBLIMATION RATE
SUBSURFACE CURRENTS
SUPCOQLED WATERDROP CONCEN
SURFACE AIR TEMP
SURFACE MELTING
SURFACE PRESSURE
SURFACE TEMP
SURFACE WATER TEMP
SURFACE WIND DIR
SURFACE WIND SPEED
THERMAL ANOMALIES
THERMOCLINE DEPTH
TOPOGRAPHIC FEATURES
TOPSOIL TRANSPORT
TRAPPED PARTICLE ENERGY
UPPER OCEAN HEAT STORAGE
UPWELLING EXTENT
UPWELLING LOCATION
VERT HUMIDITY PROF
VERT PRESSURE PROF
VERT TEMP PROF
VERT WIND CQNVECT DUCTS LOC
VERT WIND CQNVECT DUCTS SIZE
VERT WIND PROF
VERT WIND SHEAR
VISIBILITY
WATER ALBEDO
WATER EQUIVALENT
WATER EXTENT
WATER TABLE DEPTH
WATER VAPOR CONTENT
WAVE SPECTRA
WETLAND EXTENT
WETLAND TYPE
WIND SPEED

PARAMETER

WIND STRESS
X-RAY ENERGY DISTRIB
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Table 5.2.13, Parameters used by Climate Discipline

COMMONALITY DATA BASE

SELECTION. DI='CLIMATE',

PARAMETER

AEROSOLS -
AIR TEMP
ASH & SAND ACCUM RATE
ASTRONOMICAL/STORM TIDES
ATMOSPHERIC DUST CONTENT
BENTHIC FOSSILS
CFCLO
CF2CL2
CLO
CLOUD COVER
CLOUD DIURNAL VARIATION
CLOUD LEVEL
CLOUD THICKNESS
CLOUD TOP TEMP
CLOUD TYPE
CLOUD/ATMOS ALBEDO
CO
COS
C02 MIXING RATIO
CURRENT LOCATION
CURRENT VELOCITY
EVAPORATION RATE
EVAPOTRANSPIRATIQN
FOSSIL PLANKTON COMPOS
HEAT CONTENT OF UPPER LAYER
H20
ICE CONCEN
ICE DRIFT RATE
ICE EXTENT
ICE FLOE LOCATION
ICE FLOE SIZE
ICE MOVEMENT
ICE SHEET LOCATION
ICE/SNOW ALBEDO
ICE/SNOW EXTENT
ICE/SNOW FRACTION
ICE/SNOW MELT
ICE/SNOW SUBLIMATION RATE
ICE/SNOW SURFACE TEMP
ICE/SNOW THICKNESS
ICEBERG LOCATION
LAND ALBEDO
LAND SURFACE TEMP
LONGWAVE RADIATION
NET RADIATION
NQX
OCEAN CURRENT
OCEAN SURFACE CURRENT AMP
OCEAN SURFACE CURRENT DIR
OCEAN SURFACE CURRENT LQC
OCEAN SURFACE WIND DIR
OCEAN SURFACE WIND SPEED
OCEAN TEMP PROF

PARAMETER

OCEAN TEMP PROF
OCEAN WAVE HEIGHT
OCEAN WAVE LENGTH AMP
OCEAN WIND STRESS
OXYGEN
OZONE
OZONE PROF .
PH-BALANCE x

POLLEN TYPE CONCEN
POLLUTANT CONCEN
PRECIP EXTENT
PRECIP OVER LAND
PRECIP OVER SEA
PRECIP RATE
PRECIP TYPE
PRECIP WATER PROF
RELATIVE HUMIDITY
RUNOFF VOLUME
SALINITY
SEA SURFACE PRESSURE
SEA SURFACE TEMP
SEDIMENT
SHIP LOCATION
SNOW COVER
SOIL MOISTURE
SOIL MOSITURE
SOIL TEMP
SOIL TYPE
SOLAR CONSTANT
SOLAR FLUX
S02
SURFACE AIR TEMP
SURFACE PRESSURE
SURFACE TEMP
SURFACE WATER TEMP
SURFACE WIND
SURFACE WIND SPEED
TEMP ANAMOLIES
TOPOGRAPHIC FEATURES
UPPER OCEAN LAYER TEMP
VEGETATIVE EXTENT
VERT HUMIDITY PROF
VERT PRESSURE PROF
VERT TEMP PROF
VERT WIND CONVECT DUCTS
VERT WIND CONVECT DUCTS
VERT WIND PROF
VISIBILITY
WATER ALBEDO
WATER CONTENT
WATER LEVEL
WATER VAPOR PROF
WIND SPEED

LOC
SIZE
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Table 5.2.14. Parameters used by Geodynamics Discipline

COMMONALITY DATA BASE

SELECTION DI='GEODYNAMICS';

PARAMETER
ALTERATION FEATURES
ANOMALY LOCATION
BASELINE LENGTH
BASELINE MEASUREMENT
COLOR, TONAL PATTERNS
CREEP RATECRUSTAL UPLIFT, SUBSIDENCEDEFORMATION RATE
DRAINAGE PATTERNS
EROSION TYPE
FAULTS,FRACTURES
FOLD ELEMENTSGECID LOCATIONGRAVITY FIELD STRENGTH
GROUND TILTLAND COVER TYPE
LINEAMENTS
MAGNETIC FIELD STRENGTH
MAGNETIC PERTURBATIONS
MAIN MAGNETIC FIELD
PLATE MOTION
POLAR MOTION
POLAR POSITION
ROCK ALTERATION
ROCK TYPE
ROTATIONAL PERIODSEISMICITY
SLOPE,RELIEF
SOIL TYPESOLID EARTH TIDAL ACCEL
SOLID EARTH TIDAL DISPL
STRAIN RATES
STRATA ATTITUDE
STRESS, STRAIN
STRUCTURAL FEATURES
TERRAIN TYPE
TOPOGRAPHIC FEATURES
UNDULATION SIZE
UNIVERSAL TIME
VEGETATIVE COVER TYPE
VEGETATIVE PATTERNS
WATER LOCATION
WIND SPEEDWIND STRESS
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Table 5.2.15. Parameters used by Non-Renewable Resources

COMMONALITY DATA BASE

SELECTION. DI='NON-RENEWABLE RESOURCES',

PARAMETER

ALTERATION FEATURES
COLOR, TONAL PATTERNS
CRUSTAL UPLIFT, SUBSIDENCE
DRAINAGE PATTERNS
EROSION TYPE
FAULTS,FRACTURES
FOLD ELEMENTS
FROZEN GROUND EXTENT
GRAVITY FIELD STRENGTH
LAND COVER TYPE
LINEAMENTS
MAGNETIC FIELD STRENGTH
MINERAL SUBSTANCES
PLANT TYPE
ROCK ALTERATION
ROCK FORMATION
ROCK TYPE
SEISMICITY
SLOPE,RELIEF
SOIL MOISTURE
SOIL TEXTURE
SOIL TYPE
STRATA ATTITUDE
STRUCTURAL ANOMALIES
STRUCTURAL FEATURES
SURFACE TEMP
TERRAIN TYPE
THERMAL ANOMALIES
THERMAL PROPERTIES
TOPOGRAPHIC FEATURES
VEGETATIVE CONDITION
VEGETATIVE COVER TYPE
VEGETATIVE PATTERNS
WATER LOCATION
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Table 5.2.16. Parameters used by Land Use Discipline

COMMONALITY DATA BASE

SELECTION. DI='LAND USE',

PARAMETER

ABIOTIC STRESS
ASPECT
ASTRONOMICAL/STORM TIDES
CHEMICAL PESTICIDE CONCEN
CHEMICAL PESTICIDE EXTENT
CHEMICAL PESTICIDE TYPE
CHEMICAL POLLUTANT CONCEN
CHEMICAL POLLUTANT EXTENT
CHEMICAL POLLUTANT TYPE
CHLOROPHYLL
COASTAL/ESTUARY CIR AMP
COASTAL/ESTUARY CIR DIR
COASTAL/ESTUARY CIR LOG
COLOR, TONAL PATTERNS
CULTIVATION EXTENT
CULTIVATION INTENSITY
CULTIVATION METHOD
CULTIVATION TYPE
DISSOLVED NUTRIENTS
DISSOLVED OXYGEN
DRAINAGE PATTERNS
DROUGHT INDEX
EVAPORATION RATE
FLOOD PLAIN EXTENT
FUEL MOISTURE
ICE THICKNESS
ICE/SNOW EXTENT
ICE/SNOW MELT
ICE/SNOW SUBLIMATION RATE
IRRIGATION EXTENT
LAND ALBEDO
LAND COVER TYPE
LAND SURFACE TEMP
LEAF AREA INDEX
METAL CONCENT PROF
MINERAL LOCATION
MINING/DRILLING LAND USE
OCEAN SURFACE CURRENT AMP
OCEAN SURFACE CURRENT DIR
OCEAN SURFACE CURRENT LOC
OCEAN SURFACE WIND DIR
OCEAN SURFACE WIND SPEED
OCEAN WAVE AMP
OCEAN WAVE HEIGHT
OCEAN WAVE LENGTH DIR
ORGANIC MATERIALS
PESTICIDE POLLUTANT TYPE
PETROLEUM POLLUTANT EXTENT
PETROLEUM POLLUTANT THICKNESS
PETROLEUM POLLUTANT TYPE
PH-BALANCE
PLANT CONDITION
PLANT DENSITY

PARAMETER

DENSITY
DISEASE EXTENT
DISEASE TYPE
GROWTH RATE
GROWTH STAGE
TYPE
AMOUNT
EXTENT
RATE
TYPE
WATER PROF

NUCLID EXTENT
NUCLIDE EXTENT
NUCLIDE STRENGTH
NUCLIDES TYPE
NUCLIDES TYPE
WASTE EXTENT
WASTE STRENGTH

PLANT
PLANT
PLANT
PLANT
PLANT
PLANT
PRECIP
PRECIP
PRECIP
PRECIP
PRECIP
RADIOACTIVE
RADIOACTIVE
RADIOACTIVE
RADIOACTIVE
RADIOACTIVE
RADIOACTIVE
RADIOACTIVE
ROCK TYPE
SALINITY
SATURATION OF VADOSE ZONE
SATURATION VADOSE ZONE
SEA SURFACE TEMP
SEA SURFACE TEMP
SEDIMENT TRANSPORT AMP
SEDIMENT TRANSPORT DIR
SEDIMENT TRANSPORT EXTENT
SEDIMENT TRANSPORT LOC
SEDIMENTATION RATE
SHOAL/SHORELINE MOVEMENT
SHOAL/SHORELINE MOVEMENTS
SLOPE, RELIEF
SNOW DEPTH
SNOW/ICE EXTENT
SOIL CHEMESTRY
SOIL CHEMISTRY
SOIL GRANULARITY
SOIL MOISTURE
SOIL ORGANIC CONTENT
SOIL PERMEABILITY
SOIL PORORITY
SOIL POROSITY
SOIL PROPERTIES
SOIL TYPE
SOIL/ROCK COMPOSITION
SOLID WASTE EXTENT
SOLID WASTE IDENTIFICATION
SURFACE AIR TEMP
SURFACE ROUGHNESS
SURFACE WATER TEMP
SUSPENDED SEDIMENT CONCEN
TERRAIN TYPE
THERMAL PROPERTIES
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Table 5.2.16. Parameters used by Land Use Discipline (cont.)

CQMnONALITY DATA BASE

SELECTION: DI='LAND USE',

PARAMETER

THERMAL PROPERTIES
TIDAL EFFECTS
TIDAL PROPERTIES
TOPOGRAPHIC FEATURES
TOPSOIL DEPTH
TOPSOIL TRANSPORT
TURBIDITY
UPWELLING EXTENT
UPWELLING LOCATION
URBAN LAND USE
VEGETATIVE COVER TYPE
VEGETATIVE DAMAGE EXTENT
VEGETATIVE DAMAGE TYPE
VEGETATIVE EXTENT
VEGETATIVE PATTERNS
VEGETATIVE TYPE
VERT TEMP PROF
VERT WATER TEMP PROF
VERT WIND CONVECT DUCTS LOC
VERT WIND CONVECT DUCTS SIZE
VERT WIND PROF AMP
VERT WIND PROF DIR
WATER ALBEDO
WATER DEPTH
WATER EQUIVALENT
WATER EXTENT
WATER LOCATION
WATER TABLE DEPTH
WATER TYPE
WETLAND EXTENT
WETLAND TYPE
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sheet includes: desired accuracy, based accuracy, accuracy units, high
and low values of horizontal resolution, horizontal resolution units, high
and low values of vertical resolution, vertical resolution units, fresh-
ness, frequency of update, duration, areial coverage, observation time,
and comments. These terms have been defined in section 4.2. Individual
data sheets can be selected based on tree number or application/
subapplication name. A sample data sheet is shown in figure 5.2.1.

5.2.2 BIBLIOGRAPHY

The database can list the entire bibliography consisting of reference
number, lauthor, and title in alphabetic order by author's last name or in

numberical order by reference number. .Individual references can be
selected by either reference number or authors' name. The complete biblio-
graphy is contained in the last section of Volume II, a sample of the
bibliography is shown in figure 5.2.2.

5.2.3 DISCIPLINE - APPLICATION

The database can select on a given discipline and output a listing of tree

numbers, applications and subapplications used by that discipline. The
output can be ordered numerically by tree number or alphabetically be

applicationn title. A sample printout of this type is shown in table
5.2.3.

5.2.4 DISCIPLINE - PARAMETER

Given a discipline name the database can list all parameters used by that
discipline. Tables 5.2.4 through 5.2.16 show the parameters used by each
of the thirteen OSTA disciplines. The listing could include any or all of
the parameter characteristics.

5.2.5 PARAMETER - APPLICATION/SUBAPPLICATION

Given a parameter the Commonality Database can list all disciplines,
applications, subapplications where that parameter is used. Table 5.2.17
shows all tree numbers, disciplines and applications that use 'ocean
surface wind speed.' Table 5.2.18 shows the accuracy and resolution
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requirements for each application that uses 'ocean surface wind speed.'

Table 5.2.19 shows the disciplines and applications that use 'soil

moisture.'

5.2.6 CHANGES IN PARAMETER CHARACTERISTICS

For a given parameter the range of a characteristic can be selected. Thus

it is possible to see what applications can be satisfied as the range of

one or more characteristics change. This is a particularly useful feature
for determining real commonality. This would also allow the evaluation of
how changes in sensor capability and/or processing would affect the number

of applications that could use the parameter. Table 5.2.20 shows how the

number of applications that can use 'ocean surface wind speed1 change as

the value of horizontal resolution changes. The same type of subselection

could be used on any of the parameteric characteristics.
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SECTION 6. RECOMMENDATIONS AND CONCLUSIONS

6.1 SUMMARY

The Commonality Database contains about 500 applications, nearly 7000

parameter requirements records, and a bibliography of about 400

references. As was discussed in section 5.2 this data is readily available

in 'a number of different configurations selectable by the user. The

Commonality Database brings together a great deal of information that was

scattered throughout various references, study reports, and individual

expertise and makes it easily accessible.

Typical important questions that could be answered by a Commonality Data-

base include:

o What applications use a given parameter?

o From among the applications that use a given parameter which have

similar requirement characteristics?

o What are the parameters and their requirements needed by an

investigation, application or discipline?

o What is the optimum number of data sets of a parameter needed to

met the requirements of all/most users?

o What reference material is available concerning a particular appli-

cation or parameter?

o Given a set of parameters and their associated characteristics

what applications can be served?

- What additional applications can be served by a change in

specific characteristics?

- What applications can no longer be served by reducing the

characteristics on specific parameters?

If sensor data were added to the database, it could answer:

o How well do current sensor capabilities meet user requirements?
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o What improvements in the accuracy, resolution, etc. of a sensor
measurement are needed to satisfy additional users?

o If the capabilities of a sensor, timeliness of data processing or
data distribution are changed what w i l l be the impact on meeting

user requirements?

o What sensors, models or other applications could supply a given
parameter?

If the Commonality Database is expanded and kept current it could:

o Provide a valuable tool for management planning and decision
making.

o Provide a central repository for information contained in numerous
reports, documents, plans, personal files, references, and
individual expertise.

o Provide a "living source" of up-to-date information.

6.2 NEED FOR COMMONALITY DATABASE

6.2.1 SOURCE OF REFERENCES

One of the most pressing problems facing all of us today is that of
information explosion. It is extremely difficult for anyone to be aware of
all the available reports, analysis and research papers, various studies,
and other documentation relevant to these activities. Often a great deal of
time and" effort could be saved if critical documents were available.
During the course of this study nearly 400 references were reviewed,
Bibliographic information on all of these references is in the Commonality

Database and a complete listing is included in section 14 of Volume II of
this report. It is strongly recommended that this list be expanded and
updated on a regular basis.

At the present time no central file for these documents exists. Stuay
reports are often only in personal libraries. While it would certainly be
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desirable to have all of the reference material in one physical location
this may not be possible at this time.

An alternative would be to add locator information to the database. This
would be a simple and inexpensive way of making it easier to locate study
reports, research papers and other important reference items.

6.2.2 OVERVIEW OF APPLICATIONS

At the present time there is no mechanisms to provide an overview of the
many and varied applications supported by OSTA over the years. The
Commonality Database could provide the traceability necessary to produce
an historical summary. It would be benefical to be able to reference
earlier investigations concerned with the same application. Often this

could eliminate redeveloping algorthims that were used before. Most of the
historical information is contained in the memory or files of individual
descipline experts. As these people retire or leave the agency much value
information is lost.

6.2.3 PARAMETER COMMONALITY

One of the basic questions that could be answered by the Commonality
Database is, "What applications or disciplines use a given parameters?" Is
the given parameter unique to one or two applications or is its use wide
spread? If the parameter has a large community of users then the next
question would be, From among the applications that use this parameter
which have similar requirement characteristics? This information would be
a valuable input for determining the optimum number of data sets of a
parameter needed to meet the requirements of all or most of the users.

6.2.4 OVERVIEW OF PARAMETER REQUIREMENTS

There is no mechansim to provide a summary of the many observables, data
sets and/or physical parameters used within the many OSTA applications.
Without a full appreciation for the interdisciplinary commonality of
requirements for input data there is apt to be needless duplication of
effort. Data collected for a given project could often be used by other
investigations within the same discipline area or in other discipline
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areas. The Commonality Database provides a quick and convenient means of
determining where these commonalities exist. 8y examination of the
parameter requirement characteristics it can be determined if this
commonality is real or only apparent. During these times of budgetary
restrictions it is especially important that the various application

groups cooperate where ever possible to obtain the maximum scientific
benefit from the data available.

6.3 RECOMMENDATIONS

6.3.1 NEED FOR SENSOR DATA

It is strongly recommended that sensor data be added to the Commonality

Database. The sensor data should be of two types, sensor characteristic
criteria and parameter determination capabilities. The addition of sensor
data would significantly enhance the usefulness of the database. The
database could provide information concerning how well current sensor
capabilities meet user requirements. It could identify what improvements
in accuracy, resolution, etc. of a sensor measurement are needed to satisfy
additional users.

The database could be used to determine alternative sensors, models, or

other applications which could supply a given parameter.

The Corrmonality Database could provide valuable inputs to management
decision making. It could be used for sensitivity analysis concerning the
impact on meeting user requirements resulting from changes in the
capabilities of a sensor, timeliness of data processing, or data distrubu-
tion. It oculd be used in cost-benefit analysis of proposed new sensors,
by comparing the performance criteria for the proposed sensor with actual
user requirements.

6.3.2 NEED FOR EXPANSION AND UPDATING

It is recomnended that the Commonality Database be expanded and update
periodically. If it is to be of value to its users, the database must be as
complete and up-to-date as possible. The database has been designed to
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provide the flexible necessary to accommodate additional data types and to
response to a variety of user requests.
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