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ABSTRACT
Delineation of Ecological Units for the Ashley National

Forest, at the Landscape Level, Using Classification

Tree Modeling
by

Teresa H. Swiatek, Master of Science
Utah State University, 1997

Major Professor: Dr. Allan Falconer
Department: Geography

This study integrated remotely sensed data, geographic
information system (GIS), and classification tree-based
modeling to delineate ecological units for the Ashley
National Forest. Data points, provided by the Ashley
National Forest, with a known location and dominant
vegetation type, were related to data layers that were
determined to be helpful in a landtype classification.
These layers included elevation, slope, aspect, potential
solar irradiation, precipitation, geology, basins, Landsat
thematic mapper (TM) bands 3, 4, 5, and 6, and basic land
cover. These points, with their related information, were
then used to train the tree-based model for landtype
classification. This resulted in a set of rules, in the
form of a binary decision tree, that could be applied to the
entire study area. After the landtype classification was
obtained, it was cross-classified with geology to produce a

landtype association layer. This resulting data layer was



11d
compared to an existing landtype association map and it was
determined, by cross-tabulation, that the two

classifications identified many of the same patterns.

(125 pages)
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CHAPTER 1

INTRODUCTION

The USDA Forest Service is responsible for
administering and managing 156 national forests and 17
national grasslands, totalling roughly 200 million acres of
public land. The management of these lands is guided by a
number of federal laws and regulations; a few of the more
notable include the Organic Act of 1897, the Multiple Use -
Sustained Yield Act of 1960, the National Environmental
Policy Act of 1969, the Resource Planning Act of 1974, and
the National Forest Management Act of 1976. These laws
dictate, through significant requirements and their
implementing regulations, that 1) the national forests will
be managed as ecosystems, 2) productivity of the land will
be sustained, and 3) environmental effects will be evaluated
(Russell and Jordan 1991). This need is being highlighted
further through "the evolution of resource management
issues, as the public further defines the values and uses
for which they want their national forests managed" (Russell
and Jordan 1991, p. 18).

The present direction of the Forest Service regarding
ecosystem management creates strong interest in the
delineation of ecological units primarily for the following
reason. Many areas do not have ecological units delineated
beneath the subregion scale. This project will investigate
methods that allow for the timely, objective, and replicable

delineation of units at the landscape planning and analysis




scale. It is the objective of this study to delineate
landtype associations for the Ashley National Forest and to
determine if geographic information systems (GIS), remote
sensing, and classification tree-based models can be used to
enhance or replace existing methods.

The integration of GIS, remote sensing, and tree-based
models has been shown to be extremely successful in the
mapping of vegetation in disturbed or hilly environments
(Lees and Ritman 1991). Lees and Ritman show that the
integration of these techniques can improve the thematic
mapping capabilities of each individual approach. It 1is
also noted, and intuitive, that there is not one optimum
technique or single data type that is suitable for all
situations. For this reason, the use of tree-based models,
that dictate the technique to be implemented from the data,
appears to be a very attractive approach.

The integration of these methodologies is not new to
the Forest Service. This approach is currently being
applied to the delineation of ecological units, based on
factors of soil formation, to the Shoshone Ecological Survey
Project, Shoshone National Forest. This Shoshone project is
concerned with the development of a "comprehensive,
consistent, integrated inventory of the ecological resources
of the Shoshone National Forest that meet the Forest, the
Greater Yellowstone Area, and the National Cooperative Soil

Survey needs”" (Roberts forthcoming).




CHAPTER 2

LITERATURE REVIEW

In a memo dated June 4, 1992, former Chief Dale
Robertson of the Forest Service declared that ecosystem
management is now the "Forest Service Way" and that "the
Forest Service is committed to using an ecological approach
in the future management of national forest and grasslands."
On February 3, 1994, Chief Jack Ward Thomas stated:

Much has been made of ecosystem management--a
concept in which I fully believe and to which I
have given my support. But we need to take the
next step in implementing ecosystem management and
do it soon. Unless we are able to quickly develop
tools to measure the health and vigor of our
forests and rangelands and the plant and animal
communities of which ecosystems are composed;
unless we implement management strategies that
truly conserve biodiversity and maintain aesthetic
values--while producing needed commodities; we
have changed only labels, and not actual

management. We must quickly and successfully
implement ecosystem management. Successful
implementation will affect more than how we manage
national forest and grasslands. It will also

change how the Forest Service interacts with other
land owners; how we are organized; and how we
request and allocate resources.

Ecosystem management is defined by Thomas (1994) as

a holistic approach to natural resource
management, moving beyond a compartmentalized
approach focusing on the individual parts of the
forest. It is an approach that steps back from
the forest stand and focuses on the forest
landscape and its position in the larger
environment in order to integrate the human,
biological, and physical dimensions of natural
resource management.

Ecosystem management involves an evolutionary change in
the approach used by the Forest Service to implement the

Multiple Use - Sustained Yield Act (Jensen and Everett



1993). Ecosystem management emphasizes the importance of
ecosystem integrity, the consideration of complex,
multidimensional, multiscaled characteristics, in the
management of natural resources (Kay 1991).

For the successful implementation of ecosystem
management, a need was recognized for a "consistent approach
to ecosystem classification and mapping at multiple
geographic scales" (McNab and Avers 1994, p. 1). Many
systems of classification have been recognized and developed
throughout the United States (Fenneman 1938, Daubenmire
1952, Kichler 1964, Bailey 1976). A land classification can
give order and meaning to apparent chaos and provide basic
information on resources, which can be useful in management
decisions.

Land classification schemes serve to organize

knowledge by simplifying complex inter-

relationships to identify geographic areas with

similar properties. These schemes provide

structure for aggregating large amounts of

information from natural-resource surveys and

inventories. Since land units with similar

properties and environmental settings should

respond similarly to the same management practices

or environmental stresses, classification systems

also increase our capability to generalize, to

extrapolate research results, and to transfer

management experience. Thus, classification is a

powerful tool for resource management. (Hirsch and

others 1978, p. 672)

These classifications should be looked upon as being
hierarchical in nature. Each level in the hierarchy is
based on the premise that 1) natural resources are closely
associated when viewed from an ecosystem standpoint, 2) land

units representing a definite range of natural resources can

be identified and mapped, 3) land capability/suitability




should be determined considering combinations of several
natural resources, and 4) units of land rather than
individual resources are the objective of management (Miller
1981). The extent and intensity of these classifications
are dictated by the questions being asked and their levels
should reflect "the most significant aspects of ecosystems
consistent with scale" (Baileys 1976).

The realization of the need for a consistent approach
to classification prompted the formation of the Ecological
Classification Mapping Task Team (ECOMAP) in the Washington
Office of the Forest Service (McNab and Avers 1994). ECOMAP
was responsible for the production of a system of land
classification. A subgroup of ECOMAP, consisting of
individuals from the Forest Service, two Research Stations,
the Soil Conservation Service, and the Nature Conservancy,
devised the National Hierarchical Framework of Ecological
Units (Table 1). This framework was adopted on November 5,
1993 by the Forest Service as the land classification system
and is a

...regionalization, classification, and mapping

system for stratifying the Earth into

progressively smaller areas of increasingly

uniform ecological potentials. Ecological types

are classified and ecological units are mapped

based on associations of those biotic and

environmental factors that directly affect or

indirectly express energy, moisture, and nutrient
gradients which regulate the structure and

function of ecosystems. These factors include

climate, physiography, water, soils, air,

hydrology, and potential natural communities.

(Avers and others 1993, p. 48)

Looking at the highest levels in the hierarchy, one

might recognize Bailey’s (1976) ecoregions of domain,




Table 1.
of Ecological Units
United States:
P. E. 199%4) .

Section descriptions,

The Forest Service National Hierarchical Framework
(taken from Ecological Subregions of the
McNab W. H.

Planning and Ecological Purpose, General size
analysis scale units objectives, and range
general use
Ecoregion Broad Millions to
Global Domain applicability tens of
Continen- Division for modeling thousands of
tal Province and sampling, square miles
Regional strategic
planning and
assessment, and
international
planning
Subregion Section Strategic, Thousands to
Subsection multi-forest, tens of square
and miles
multi-agency
analysis and
analysis
assessment
Landscape Landtype Forest, Thousands to
association area-wide hundreds of
planning and acres
watershed
analysis
Land unit Landtype Project and Hundreds to
Landphase management area less than ten

planning and
analysis

acres

and Avers,

division, and province. The boundaries of these ecoregions

have recently been revised by Bailey and others (1994). At
the subregion scale, sections and subsections are also

receiving attention. In November of 1992, the ECOMAP

subgroup began production of a national map at the section
level. These sections are currently being subdivided into
the next level, subsections, by the Forest Service and other
agencies. Landscapes and land units are also being

delineated by interested parties in areas of interest (McNab

and Avers 1994).




As one moves deeper into the hierarchical framework,
the extent of the area generally decreases but the
information needed to delineate the boundaries increases.
The boundaries of domains are delineated based on broad
climatic similarity (e.g. humid, dry, tropical). The reason
for this is that climate has an "overriding effect on the
composition and productivity of ecosystems from region to
region" (Bailey 1983, p. 366). Divisions are subdivisions
of domains and "correspond to areas having definite
vegetational affinities (prairie or forest) and falling
within the same regional climate, generally at the level of
basic climatic types of Koppen; usually the zonal soils are
also related" (Bailey 1983, p. 366). Provinces are
subdivisions of a division that incorporate dominant
potential natural vegetation. These areas are also defined
by continental weather patterns, such as length of wet
season and duration of warm temperatures, and characterized
by similar soil orders. Sections are zones of corresponding
regional climate, topography, geologic origin, stratigraphy,
and geomorphic processes. Subsections are portions of
sections with similar subregional climate, surficial
geology, lithology, soil groups, potential natural
communities, and geomorphic processes. Landtype
associations, the ecological scale of interest in this
study, can either be subdivisions of subsections or
conglomerations of landtypes. These associations are
delineated on the basis of geomorphic process, plant

associations, geologic rock types, and soil complexes (Avers
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and others 1993). For more information on this subject, see
Avers and others (1993). It is important to understand how
each level above the ecological scale of interest is

delineated because each level is nested in the level above.




CHAPTER 3

STUDY SITE

Using Bailey'’'s ecoregions as a framework, Godfrey
delineated landtype associations for a major part of the
Ashley National Forest. Landtype associations were
delineated based on geomorphic processes, geology, and
vegetation. For this reason, the Ashley National Forest is
an ideal study area for evaluating landtype associations
because maps of the associations do exist and can be used to
evaluate a variety of ecoregion approaches.

The Ashley National Forest encompasses the south slope
of the Uinta Mountains in northeastern Utah (Figure 1).

They constitute the highest range in Utah with 13,620 km2 of
land above the 2,135 m contour and 26 peaks above 3,965 m,
including the highest point in Utah, Kings Peak, which, at
the summit, reaches 4,117 m (Harper 1981). The Uintas are
the most prominent east-west trending range, not only in the
United States, but also in the western hemisphere. They are
approximately 241 km long by 80 km wide, with a mean width
of 56 km.

The Uintas are the product of an early Cenozoic uplift
of a series of sedimentary beds that had amassed in the
Uinta trough (Hansen 1969). Radiometric dating methods have
shown the oldest recorded rocks exposed in the area (Red
creek Quartzite) to be approximately 2.3 billion years old.
This anticlinal uplift ascends from the Kamas Valley floor

abruptly from the westward side, but on the east, into




Figure 1. Study area location - Ashley National Forest.

map by T. Swiatek 1996
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northwestern Colorado, its slope is more mild. The crest of
this anticline has been pushed northward by deep crustal
movements, resulting in a steep northern face and gentler
southern slope (Harper 1981). These slopes range 1in
gradient from five percent to vertical (McNab and Avers
1994) .

For the most part, the Uintas are composed of
metamorphic sedimentary and sedimentary materials.

The ravages of some 70 million years of erosion

have stripped off the younger geologic strata from

the apex of the Uinta anticline leaving quartzites

of the Uinta Mountain group of Pre-Cambrian age to

dominate most of the landscape above 3,050 m

elevation. The generally reddish colored Uinta

Mountain Quartzite is hard and deficient in the

elements required by plants, thus soils develop

slowly on that parent material and are inherently

infertile. (Harper 1981, p. 5)

This unique range has also been modified by 4 major
glacial events during the Pleistocene epoch (Grogger 1974).
The most extensive of these glaciations buried 2,500 km2
with ice. Evidence of glaciation can be seen in the
presence of mountain lakes, cirques, moraines, and U-shaped
valleys. Active landforming processes of freezing and
thawing, in the upper elevations, and wind and water
erosion, in the lower elevations, continue to change the
surface of the Uintas. All 5 geologic eras are believed to
be present in the Uintas and are represented by 26 major
formations, 20 of which carry fossils revealing a life
record of 500 million years (Grogger 1974).

Potential natural vegetation types of the Uintas are

alpine tundra, Engelmann spruce, spruce-fir, lodgepole pine,
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subalpine meadow, Douglas-fir, ponderosa pine, aspen,
mountain big sagebrush, oak and mountain brush,
pinyon-juniper, Wyoming big sagebrush, and cold desert shrub
(McNab and Avers 1994). Forest types dominate above 2,135 m
elevation with coniferous forests predominating above 2,740
m elevation. Approximately 60% of these coniferous forests
are lodgepole pine, with large areas of Engelmann spruce and
subalpine fir also occurring. Above 3,350 m, vegetation is
sparse (Harper 1981). The floral makeup of the Uintas is
abundant with approximately 1,050 vascular plants, 140
liverworts and mosses, 40 species of lichen, 235 species of
fungus, and 800 species of algae (Harper 1981).

Four of Utah’s major rivers originate in the Uintas:
the Bear, the Duchesne, the Provo, and the Weber. The Bear,
Provo, and Weber flow to the Great Salt Lake while the
Duchesne is a tributary to the Green River (Harper 1981).
Precipitation varies from 20.32 to 88.9 cm annually, with

temperatures from -2.2 to 7.2°C.
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CHAPTER 4

METHODS AND DATA

The delineation of ecological units was accomplished by
integrating remotely sensed data, GIS, and classification
tree-based modeling to classify landtypes with these
landtypes then being used as a base for the delineation of
landtype associations. ARC/Info Version 7.0.3 GIS software
package was used to prepare the data for modeling. This
software package was also used to derive other useful layers
from the existing spatial data. Tree-based modeling was

done using S-PLUS Version 3.2 Release 1 for Sun SPARC, SunOS

4.x.

"Tree-based modeling is an exploratory technique for
uncovering structure in data" (Clark and Pregibon 1992, p.
377). This method is helpful in classification and

regression problems where a single response variable has a
set of classification or predictor variables (Clark and
Pregibon 1992). The construction of classification and
prediction rules is done by recursive partitioning where the
tree-based model discriminates by successively electing the
predictor variable that divides the data into the purest
class associations (Verbyla 1987). The variable that
produces the optimal split is utilized first. This
procedure 1s reiterated to produce the most accurate
prediction rule and to produce the decision rule which gives
the most insight (California Statistical Software 1985).

Standard statistical methods for classification are logistic
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or linear discriminant analysis with prediction rules being
algebraic expressions. Tree-based modeling differs from
these standards with its rules being given in the form of
easy to understand binary decision trees. These trees,
despite their simplicity, produce comparable, and often
better results than the more sophisticated methods.
Tree-based models use a nonparametric approach that is
extremely robust and minimizes the effects of outliers in
the data (California Statistical Software 1985). The use of
tree-based modeling allowed classification rules to be
derived from the data versus collecting rules from experts
and interrelating them to produce an expert system (Lees and
Ritman 1991) .

After data preparation was complete, tree construction
began by operating on a learning set of data. This study
utilized 2,037 data points provided by the Ashley National
Forest as the learning set (Figure 2). These data points
have a known location and dominant vegetation type that was
used to train the model. Because these 2,037 data points
had many lengthy, unique descriptions, they were
reclassified into more general land cover classes (Table 2).
This reclassification was confirmed by an ecologist of the
Ashley National Forest.

Tree construction proceeded by taking the data layers
that were determined to be helpful in a landtype
classification and relating these data to the 2,037 sample
points. The data layers deemed to be potentially useful

were selected using the National Hierarchical Framework of




501000 511000 521000 531000 541000 551000 561000 571000

581000

591000

601000

611000

621000

631000

641000

651000

l [ I | l

4537000 [—

Ashley National Forest
Dominant Vegetation Point Locations

4527000 [— Scale 1:750,000
4517000 [—
4507000 [—

4497000 [—

4487000 [—

4477000 J— l I J I i l

I

I

|

|

l

l

4537000

4527000

4517000

4507000

4497000

—] 4487000

501000 511000 521000 531000 541000 551000 561000 571000

Figure 2. Dominant vegetation point locations.

581000

591000

601000

611000

621000

631000

641000

4477000
651000

GT




16

Ecological Units, which states that "at the landscape scale,
ecological units are defined by general topography,
geomorphic process, surficial geology, soil and potential
natural community patterns, and the local climate" (McNab
and Avers 1994, p. 53) as a guideline. These layers include
elevation; slope; aspect; potential solar irradiation;
precipitation; geology; basins; Landsat TM bands 3, 4, 5,
and 6; and basic land cover. Tree modeling will only use
variables that assist in classifying data; therefore,
superfluous data are not detrimental to a classification.
These data layers were associated to the points by
"dropping" the points through each raster layer using the

aforementioned software package (Appendix 1).

Table 2. Dominant vegetation point group codes and
frequencies.

Group code Group Frequency
s aspen 209
2 bare ground 41
3 black sagebrush 44
4 conifer 662
5 desert shrub iy
6 dry meadow 96
7 irrigated land 7

8 low willow/meadow 38
9 mountain brush 73
10 pinyon-juniper 1712
11 pinyon-juniper burned 12
12 ponderosa pine 100
13 riparian 52
14 rock 160
15 sagebrush 231
16 silver sagebrush 15
LY tundra 83
18 wet meadow 85
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Elevation was obtained from the United States Geologic
Survey’s 7.5-minute digital elevation models (DEMs). These
DEMs consist of "a regular array of elevations referenced
horizontally in the Universal Transverse Mercator coordinate
system”" (USDI USGS 1990, p. 2) and to the North American
Datum of 1927. The unit of coverage is the 7.5-minute
quadrangle with the "data stored as profiles in which the
spacing of the elevations along and between each profile 1is
30 meters" (USDI USGS 1990, p. 3). The individual
quadrangles (1:24,000) that provide coverage for the study
area were merged using ARC/Info (Figure 3).

Slope was calculated, in percent, from the elevation
layer using ARC/Info (Figure 4). The slope for each
30-meter cell was calculated from the 3 x 3 neighborhood
using the average maximum technique (Burrough 1986) with
values ranging from 0% to 373%. The extreme range of slope
values that reach 373% are explained by geologic activity
that produced steep gorges and canyons.

Aspect, or prevailing directions of the slope layer,
was also calculated from the elevation layer using ARC/Info
(Figure 5). Aspect was measured in a clockwise direction
from north and is expressed in positive degrees from 0 to
360. Areas with no aspect, or flat, are assigned a value of
—1.

Potential solar irradiation values were obtained from
Swift’s (1976) algorithm for solar radiation on mountain
slopes (Figure 6). This generalized algorithm provides, for

any sloping surface at any latitude, the daily total of
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potential solar radiation. Inputs required for the
algorithm include latitude, aspect of the slope,
inclination, and Julian dates (Swift 1976). The mean
effect of cloud cover is not considered, therefore making
the estimate potential versus actual. Dr. David W. Roberts,
Department of Forest Resources and Ecology Center, Utah
State University, calculated these values for the latitude
of interest. His resulting table reports the potential
solar radiation normalized to a level surface at the same
latitude (Table 3). The raster layers of slope and aspect
were reclassified to meet the categories specified by
Roberts in Table 3 (Tables 4 and 5).

The 1961-1990, 30-year average annual total
precipitation layer was provided by the Utah Climate Center,
Utah State University, under the direction of Dr. Donald D.
Jensen (Figure 7). Precipitation was calculated using a
space-time average where it was averaged first in the space
domain and second, in the time domain. An iterative
algorithm, using a minimum curvature technique, was used for
best fit. This data layer was received from the Climate
Center with a cell size of 100 meters. In order for
precipitation to correspond with the other input layers cell
size of 30 meters, this grid was resampled to 30 meters
using a cubic convolution resampling algorithm where the new
value of each cell is based upon the weighted distance
average of the 16 nearest input cells (ESRI 1994).

Geology was obtained from the Remote Sensing and GIS

Laboratory, Department of Geography and Earth Resources,
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Table 3. Relative annual radiation by aspect and slope
calculated using Swift’s (1976) algorithm for solar
radiation on mountain slopes. Values reported are
normalized to a level surface at the same latitude.

-
5

slope
aspect
0 16 20 30 40 50 60 >60

0 1.0000 0.9700 049312 0.8854 0.8349 0.7817 0.7278 0.6747
45 1.0000 0.9780 0.9486 09137 0.8756 0.8363 0.7978 0.7614
90 1.0000 0..9981 0.9929 0.9850 0.9749 0.9632 0'.:9505 0..9372
135 1.0000 1.0156 1.0260 1.0309 1.0304 L0251 1.0161 1.0041
180 1.0000 1.0211 1,0337 1. 0377 1.0340 1.0239 1.0089 0.9904
225 1.0000 1.0156 1.0260 1.0309 1.0304 10251 1.0161 1.0041
270 1.0000 0.9981 0.9929 0.9850 0.9749 0.9632 0..:9505 0.9372
315 1.0000 0.9780 0.9486 09137 0.8756 0.8363 0.7978 0.7614

Table 4. Slope reclassification ranges.

% — 5% = 0% >35% — 45% = 40%
>5% - 15% = 10% >45% - 55% = 50%
>15% = 25% = 20% >55% - 60% = 60%
»25% = 35% = 30% >60% = >60%

Table 5. Aspect reclassification ranges.
B e T e e T s e e R T T e e o e e T 2 oY

>337T.5% = 22.5% = (° >157.5° — 202.5% = 180°
>22.:5° = ©7.5%= 45° >202.5° = 247.5° = 225"
>67:85° — 112.5°= 90° >247.5° = 292.5° = 270°
»>112,5% — 157:.5°= 135° »292.8° -~ 337.5°7 = 315°

Utah State University (Figure 8). This data set was
digitized from the Geologic Map of Utah, scale 1:500,000,
published by the Utah Geological and Mineral Survey (Utah

1980). The 25 geologic classes that comprise the
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study area were reclassified into quartzitic, calcareous,
non-calcareous sedimentary, and glacial deposits.

Basins were delineated using ARC/Info’s BASIN function
(Figure 9). Drainage basins are delineated by identifying
ridge lines between basins by analyzing the direction of
flow out of each cell to define all sets of connected cells.
The pour points, or areas where water would pour out of the
grid, as well as sinks, are then used to identify
contributing areas above each pour point to create drainage
basins (ESRI 1994).

Remotely sensed data were provided by the USDA Forest
Service, Regional Office (R4), Ogden, Utah, in the form of a
rectified, atmospherically and terrain corrected Landsat TM
image dated August 1993 (Figure 10). Band 3 (0.63 to 0.69
um) in the visible portion of the electromagnetic spectrum
was used for its ability to discriminate plant species and
delineate soil and geological boundaries. Band 4 (0.76 to
0.90 uym) in the reflective near-infrared and band 5 (1.55 to
1.74 pm) in the mid-infrared were used for their
sensitivities to vegetation biomass and to the amount of
water in plants respectively. Band 6 (10.40 to 12.50 um) in
the thermal-infrared was used for its sensitivity to heat
intensity (ERDAS 1994). 1In retrospect, this study could
have utilized all 7 bands that were available and allowed
the model to select the bands that assisted in the
classification. Other combinations of data could be run
experimentally to determine those that contribute to

different levels of success in the classification system.
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Basic land cover was obtained by running an
unsupervised classification on the above image. This
classification was done on all bands of the Landsat TM, with
the exception of band 6, using ERDAS IMAGINE’s ISODATA
(Iterative Self-Organizing Data Analysis Technique)
algorithm. Thirty output classes were defined with a
convergence threshold of 95%. 1In order to reclassify these
30 classes to the desired classes of foreéted, broken
forested, non-forested, rock, and water, 1,000 random points
were generated for the study area for closer inspection
(Figure 11). These random points were plotted on 1:24,000
scale mylar sheets with their basic class being determined
with the aid of orthophotogquads. The information provided
by these points was then applied to the classified image.
After further inspection of both the classified image and
the 1,000 random points, it was decided that this
classification contained too much confusion between rock and
non-forested; therefore, the desired classes were reduced to
forested, broken forested, non-forested, and water (Figure
12). This classification might appear to be crude but does
provide a framework within which to work.

The necessary input for tree modeling in S-PLUS is an
ASCII file containing both the known landtype and all the
variables that describe that point. Each row contains one
point with i1ts descriptive variables. This file is entered
into S-PLUS with the column in which the known landtype

resides being identified as well as columns that contain the
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descriptive variables. Modeling began after the data were
formatted to be readable by S-PLUS.
Growing a tree was done simply by using the following
function:
test_tree(lc~elev+slp+asp+rad+precip+geol+bas+b3+b4d+b5

bb6+blc+e20+e25+e30+e35+e40) where

test = resulting tree object

lc = 2,037 known land cover points

elev = elevation

slp = slope

asp = aspect

rad = potential irradiation

precip = precipitation

geol = geology

bas = basins

b3 = band 3

b4 = band 4

b5 = band 5

b6 = band 6

blc = basic land cover

e20 = absolute value of elevation - 2000
e25 = absolute value of elevation - 2500
e30 = absolute value of elevation - 3000
e35 = absolute value of elevation - 3500
ed0 = absolute value of elevation - 4000

Because tree-based models tend to analyze the extremes
of a data set, the raw elevation data were arranged into the
above classes. Doing this essentially folded the data in
half at 2,000, 2,500, etc. and decreased the number of
decisions needed to define a possible ecotype from 2 to 1.
For example, if a ecotype was found at an elevation range of
2,300 to 2,700 meters, it would be necessary to classify
this ecotype with two consequtive rules, elevation greater
than or equal to 2,300 and elevation less than or equal to
2,700. Folding the data at 2,500 meters increases the

likelihood that this type would be found by a tree-based
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model that makes binary split by reducing the rules required
to define the ecotype to one, elevation greater than or
equal to 2,300. Remember that because the data were folded
at 2,500 meters, the highest elevation value becomes 2,500
meters.

After tree growth was completed, it was found that the
variables actually used in tree construction included: b6,
b4, b3, slp, bas, elev, precip, e25, e30, e35, b5, and geol.
This classification tree had 47 terminal nodes (Figure 13),
a residual mean deviance of 0.9561 = 1903 / 1990, and a
misclassification error rate of 0.1679 = 342 / 2037 with the
percent correctly classified being equal to 83. A FORTRAN
program provided by Roberts summarizes the results in
Appendix 2.

After achieving this satisfactory tree, with an
acceptable misclassification rate, the extent to which it
can be simplified without sacrificing goodness-of-fit must
be assessed. Because tree modeling does not limit the tree
growing process, a certain degree of overfitting may occur
(Clark and Pregibon 1991).

One of the dangers in growing trees is that if the

tree is too small, it may have an unnecessarily

large error rate. But if it is too large, while

the apparent error rate as measured on the
learning set may be small, its true error rate may

be large. Somewhere in between is the right-sized
tree. (California Statistical Software 1985, p.
12)

Because the sample size was relatively small, it was
desirable to use the complete sample in tree construction.

For this reason cross-validation was used to estimate the
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error rate because every sample is used in both tree
construction and estimation of the error rate. S-PLUS
allows for the graphical display of the cross-validated
results (Figure 14). From this figure it was determined
that 36 terminal nodes would produce the right-sized tree.
For more information on cross-validation or pruning of
trees, see Breiman and others (1984) or Verbyla (1987).
Pruning the tree from 47 terminal nodes to 36 terminal nodes
resulted in the percent correctly classified dropping from
83% to 80%. It was felt that this reduction was acceptable
in exchange for a simpler tree (Figure 15). The pruned tree
is summarized in Appendix 3.

The final pruned tree that contains the rules to be
used to classify landtypes is then applied to the entire
study site. This was done by incorporating the tree into a
FORTRAN program provided by Roberts. This program produced
the 4 output ASCII files of type, uncertainty, probability,
and leaf (Appendix 4).

Type is the land cover, predicted by the model, based
on the 2,037 known points (Figure 16). This layer can also
be referred to as the landtype, which is located one level
beneath landtype associations in the aforementioned
hierarchy. It should be noted that the known points
provided by the Ashley National Forest did not include
water, so water was not predicted.

Uncertainty and probability provide information on how
well the tree model classified the type layer (Figures 17

and 18). This information is determined based on which
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route the data takes through the classification tree and is
equal to the uncertainty and probability of the leaf by
which it is classified. This information can be used to
identify areas that were poorly classified. These can be
reexamined to include more data to increase the probability
of a correct classification, thereby decreasing the
uncertainty. The mean probability for the classification is
.83 with a minimum of 0 and a maximum of 1. Of the
4,909,991 cells, 2,440 were not predicted by the tree model,
thereby resulting in a probability of these cells being
equal to 0. To solve this problem it would either be
necessary to collect points that describe this location or
obtain other data layers that would change the
classification rules so as to describe this area. For this
study it was decided to use post-processing to allocate
these areas to their respective classes. The class was
determined from previous runs of the model that were based
on different layers. The mean uncertainty is .17 with a
minimum of 0 and a maximum of 1. Areas that have an
uncertainty equal to 1 are those areas that had a
probability equal to 0 and are explained by the same
reasons.

The leaf grid provides information on which terminal
node classified a particular cell (Figure 19). The possible
values for the leaf layer are equal to the number of
terminal nodes in the classification tree, in the case of

this study, 36. Using this information, along with the
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classification tree, one can obtain the exact set of rules
used to classify the data.

After an acceptable landtype layer was obtained, this
information was used as the basis for the delineation of
landtype associations. As discussed previously, landtype
associations can either be subdivisions of subsections or
groupings of landtypes. This study employs a variation of
these guidelines by using the knowledge that landtype
associations correspond highly to geomorphic processes,
geologic rock types, and soil complexes. Landtypes were
cross-classified with the reclassified geology layer that
contained 4 possible geology classes. The resulting layer
was a landtype association map that identified many of the
same patterns as Godfrey's.

Because processing was done at 30 meters, the resulting
grid contained many areas of "salt and pepper." It was
desirable to remove these small regions while maintaining
the original spatial pattern. This was done in ARC/Info by
eliminating any contiguous areas that were less than 40.5
hectares. The final step was to add Flaming Gorge Reservoir
into the landtype association grid. This was necessary
because the training points did not contain water, so water

was not predicted.
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CHAPTER 5

RESULTS

The final landtype associations developed for this
study produced 46 classes (Figure 20). These classes define
many of the same patterns as Godfrey’s classification
(Figure 21). Two tables are provided that report
cross—-tabulation percentages. Table 6 reports these
percentages with Godfrey’s classification as the analysis
category, or zone, and the tree-based classification as the
class. To interpret this table, one must read down the
columns. For example, Godfrey’s Zone 2 contains 90.02% of
Class 19, 3.62% of Class 28, and 6.36% of Class 41 of the
tree-based classification. Table 7 reports these
percentages with the tree-based classification as the
analysis category and Godfrey’s classification as the class.
To interpret this table, one must read across the rows. For
example, Zone 52 contains 96.14% of Class 1 and 3.86% of
Class 23 of Godfrey’s classification. Using these tables one
can determine which classes of the tree-based model
correspond well with Godfrey’s and which do not. Class
numbers do not increment by 1 because not all of the
possible types were predicted and because of recoding during
the cross—-classification process with geology.

After examining these tables, it can be seen that
levels of correspondence are higher in Table 7 where the
tree-based classification is the analysis category (32 out

of 46 classes, or 70%, have correspondence levels greater
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(courtesy of the Ashley National Forest).

rrey

Landtype associations as delineated by God

Figure 21.




Table 6. Cross-tabulation with Godrey’s classification as zone and tree-based as

class Columns reBort Eercent agreement between the two classifications

Godfrey's classification

1 2 3 4 s L 7 L) L 10 " 12 " 15 i 17 8 9 20 21 2 23 24 25 28

1 000% 0.00% 0.25% 092% 803% 0.00% 0.00% 000% 18.50% 439% 000% 0.00% 000% 1.92% 0.70% 0.71% 281% 383% 1.05% 000% 0.00% 1.31% 0.02% 0.00% 455% 000%

2 000% 000% 000% 000% 000% 007% 000% 000% 000% 000% 000% ©000% 1B83% 000% 000% 149% 000% 000% 000% 000% 000% 000% 0O00% 000% 000%  000%

4 TT1%  000% 1187% 1185% 3421% 000% 000% 4511% 1508% 000% 000% 1289% 5215%  788% 2834% 000% 235!% 005% 196% 000% S063% 977% 178% 000% 9.13%

L] 0.00% 000% 000% 000% 020% 0.00% 0.00% 000% 433% 000% 0.00% 034% 000% 000% 000% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 0.00% 000%

7 032% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 124% 000% 000% 000%
003% 000% 296% 269%  108% 000% 000% 910% 000% 000% 000% 881% 138% 037 3533% 000% 151% 053% 1291% 000% O018% 000% 026% 000% B861%

9 000% 000% 0.00% 000% 000% 0.00% 000% 0.00% 000% 000% 0.00% 010% 000% 000% 24 38% 000% 0 00% D00% S8 47T% 000% 0.00% 0.00% 017% 000% 008%

10 0.00% 000% 000% 0.00% 000% 000% 000% 003% 0.00% 000% 000% 006% 182% 000% 284% 000% 000% 000% 465% 000% ©42% 0.00% 0.00% 000% 11.57%

" 000% 0.00% 000% 366% 075% 0.00% 000% 0.00% 000% 000% 000% 000% 000% 000% 0.00% 0.00% 000% 000% 0.00% 000% 0.00% 0.00% 000% 0.00% 0.00%

12 561% 000% 000% 000%  121% 000% 000% ©000% 264% 000% 000% 000% 000% 000% 0O00% 000% 0O00% 0O00% 0O00% 000% 044% S095% 000% 000% 000%

13 000% 000% 000% 000% 000% 712% 000% 000% 000% 122% 000% 442% 000% 000% 142% 000% 000% 000% 1531% 000% 000% 000% 000% 000% 000%

14 236% 000% 000% 023% 017% 000% 000% 000% 189% 000% 000% 000% 0O00% 000% 000% 000% 000% 000% 000% 000% 000% 1741% 000% 000% 000%

16 0.11% 000% 266% O087% 780% 000% 000% 002% 1187% 000% 000% 153% 0O00% 266% 000% 000% 658% 1409% 000% 000% 0O00% 003% 000% S184% 4 94%

C: 17 026% 000% 000% 000% 022% 000% 000% 000% 026% 000% ©000% 000% 000% 000% 000% 0O0O% 008% 157% 000% 000% 000% 073% 000% 000% 0O00%
O 000% ©000% 000% ©0O00% 000% 001% 000% 000% 000% 000% 000% 000% 1606% 000% 001% 026% 000% 1.56% BE2% 080% 000% 000% 000% O011% 000% 0.00%
Ij 19 003% 9002% 088% 062% 538% 000% 083% 000% 141% 1011% 2392% 000% 2037% 000% 182% 00I% 000% 1804% O018% 003% 000% OOI% 012% 060% 000% 000%
o Jkad 000% 000% 000% 000% 000% 000% 2980% 7311% 000% 000% 000% 000% 000% 000% 0O00% 000% 000% 000% 000% 000% 000% 000% 000% 027% 000% 000%
U 21 008% 000% 0.00% 0.00% 086% 000% 0.00% 0.00% 000% 2601% 0.00% 0.00% 000% ©6.00% 000% 000% 000% 0.00% 0.00% 000% 000% 0.00% 0.00% 0.00% 0.00% 000%
o gy 000% 000% 000% 000% O0O00% 028% 000% 000% 000% 000% 000% 00O% 412% 000% 001% 107% 000% 150% 0.10% 158% 000% 000% 000% 004% 000% 000%
‘:“j 2 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 31i5% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 0.00%
w7 002% ©000% 000% 000% 009% 000% 000% 0O00% 000% 1314% 000% 000% 0O00% 00O% 0O00% O0OC% 000% 009% 0O00% 0O00% 000% 000% 080% 000% 000% 000%
) 2a 000% 362% 057% 000% 000% 000% 705% 000% 1083% 000% 000% 3859% 907% 000% 156% 000% 000% S520% 998% 000% 000% 000% 000% 000% 000% 000%
d % 000% 000% 000% 000% 000% 000% 000% 000% 000% 039% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 2250% 000%
T) 3 030% 000% 207% 365% 249% 000% 000% 000% 340% 179% 000% 000% 000% 0CO% 628% 000% 075% 680% 2513% 000% 000% 0OI% 003% 000% 000% 1325%
32 0.00% 000% 000% 0.00% 0.00% 000% 0.00% 0.00% 000% 0.00% 0.00% 0.00% 000% 0.00% 048% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
U 169% 000% S00% 1519%  B92%  164%  473% 2628% 113% 368% 000% 000% O76% 3760% 4984% 040% 001% 2176% 630% 000% 000% 3841% 091% 201% 000% 13.19%
% 35 000% 000% 0.00% 0.00% 000% 000% 2809% 0.00% 000% 0.00% 0.00% 000% 0.00% 000% 0.00% ©00% 000% 0.00% 000% 0.00% 000% 0.00% 0.00% 025% 0.00% 0.06%
2 000% 000% 175% 046% 000% 000% ©000% 000% 000% 000% 000% 4707% 138% 000% 000% 000% 112% 033% 515% 000% 000% 000% 000% 000% 000% 000%
ekt 000% 000% 000% 000% 000% 000% 100% 000% 000% 000% 2140% C€O0% 101% 000% 000% 188% 000% 000% 000% 229% 000% ©000% 000% 000% 000% 000%
| 0 000% 000% 000% 000% 000% 034% 000% 000% 000% 000% 000% 000% 000% 052% 127% 0C0% 0O00% 024% 000% 000% 000% 000% 000% 000% 000% 000%
8 ar 000% 6.36% 270% 2806% 188% 000% 000% 000% 000% 000% 000% 000% 000% 000% 0O0C% 000% 0O0C% 000% GO06% 000% 000% 000% 000% 000% ©CO0% 7.44%
Ly e 022% 000% 000% 000% 023% 000% 0O0% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 074%  1.19% 000% 000%  253%
E“‘ a3 002% 000% 065% 288% 012% d454% 2078% 000% 1067% 000% 5346% 1154% 1341% 000% 2541%  144% 1129% 638% 2488% 193% 000% 055% 000% 0B84%  000%  482%
a 006% 000% ©000% 000% 023% 000% 000% 000% 000% 000% 000% 000% 000% 0O0% ©000% 000% 000% 000% 000% 000% 000% 000% 077% 000% 000% 000%

45 120% 000% 270% 039% 244% 000% 000% 000% 000% 343% 000% 000% ©0O00% 000% 015% 000% 324% 000% 069% 000% 000% 0O00% O0.14% 000% 21.02% 000%

ar 026% 000% 000% 000% 000% 000% 000% 000 000% 000% 000% CO0% 000% 000% 000% 000% 000% 000% 0O08% 000% 000% 000% 004% 000% 000% 000%

49 8887% 000% 2744% 1945% 2143% 045% 000% 000% 000% 1.10% 000% 000% 000% 481% 177% ©000% §40% 464% 074% 000% 013% 820% 957% 000% 000% 24.34%

52 424% 000% 000% 0.00° 000% 0.00% 000% 0.00% 000% 000% 0.00% 000% 0.00% 0.00% 000% 000% 000% 0.00% 000% 000% 0.00% 0.00% 026% 000% 0.00% 0.00%

53 000% 000% 1474% 058% 000% 000% 000% 000% 000% 000% 000% 280% 000% 000% 000% 000% ©000% 0O1% 058% 000% 3146% 000% 000% 000% 000% 000%

55 004% 0.00% 19.47% 0.00% 0.00% 000% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 000%  7129% 0.00% 0.13% 000% 68.41% 0.00% 0.00% 0.00% 0.00% 000%

58 0.02% 0.00% 0.00% 8 03% 152% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 0.00% 0.03%

57 183% 000% 000% 000% 0.10% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 019% 474% 000% 000% 000%

58 0.00% 0.00% 428% 158% 0.28% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% G 00% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 013% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000%

59 484% 0.00% 0.00% 0.39% 005% 000% 0.00% 000% 000% 0.00% 0.00% 0.00% 000% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 148% 0.00% 000% 0.00%

L 0.08% 000% 0.00% 000% 0.00% 0.00% 0.00% 000% 000% 0.00% 000% 0.00% 000% 000% 0.00% 000% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 0.00%

100 0.00% 0.00% 0.00% 000% 000% 001% 0.59% 0.62% 000% 0.00% 000% 000% 02T 0.00% 0.00% 0.60% 0.00% 0.08% 0.00% 0.08% 0.00% 0.00% 000% 93688% 0.00% 0.03%




Table 7. Cross-tabulation with tree-based classification as zone and Godfrey’s

as class Rows regort Bercent agreement between the two classifications

Godfrey's classificatio

1 2 3 4 s L] 7 L 9 10 " 12 3 14 15 AL} 7 18 19 20 21 k<3 23 24 25 28

1 000% 000% 025% 092% 883% 000% 000% 000% 1850% 439% 000% 000% 000% 192% 070% O071% 281% 363% 105% 000% 000% 131% 002% 000% 455% 000%

2 000% 000% 000% 000% 000% 007% 000% 000% 000% 000% 000% 000% 183% 000% 000% 149% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000%

4 771%  000% 1187% 1185% 3421% 2892% 000% 000% 4511% 1508% 000% 000% 1269% 5215% 768% 2834% 000% 2351% 005% 196% 000% S5063% 977% 178% 000%  9.13%

6 000% 000% 000% 000% 020% 064% 000% 000% 000% 433% 000% 000% 034% 0O00% 000% 000% 000% 000% 0O00% 000% 000% 000% 000% 000% 000% 000%

T 032% 000% ©000% 000% 000% 000% ©000% 000% 000% 000% 000% 0O00% 000% ©0O00% 000% 000% 000% 000% 0O00% 000% 000% 000% 124% 000% 000% 000%

[} 003% 000% 296% 269% 108% 2197% 000% 000% 910% 000% 000% 000% 881% 138% 037 3533% 000% 151% 053% 1281% 000% 019% 000% 028% 000% 861%

9 000% 000% 000% 000% 000% 271% 000% 000% 000% 000% 000% 000% 010% 000% 0O00% 2438% 000% 000% 000% 5847% 000% 000% 000% 017% 000% 006%

10 0.00% 0.00% 000% 0.00% 000% 3251% 000% 000% 003% 0.00% 000% 0 00% 006% 1.52% 000% 284% 0.00% 000% 000% 405% 000% 042% 0.00% 000% 000% 1157%

" 000% 000% 000% 366% 075% 000% 000% 000% 000% 000% 000% 000% 000% OOX% 000% 000% 000% 0O00% 000% 000% 000% 000% 000% 000% 000% 000%

12 581% 000% 000% 000% 121% 0.00% 0.00% 0.00% 000% 284% 0.00% 0.00% 0.00% 000% 000% 000% 000% 0.00% 000% 0.00% 000% 0.44% S095% 0.00% 0.00% 0.00%

12 000% 000% 000% 000% 000% 784% 7.12% 000% 000% 000% 122% 000% 442% 000% 000% 142% 000% 000% 000% 1531% 000% 000% 000% 000% 000% 000%

1 238% 000% 0.00% 023% 0.17% 0.00% 0.00% 0.00% 0.00% 1.89% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 1741% 000% 0.00% 0.00%

18 011% 000% 266% O067% 760% 000% 000% 000% 002% 1167% 000% 000% 153% 000% 266% 000% 000% 658% 1409% 000% 000% 000% 003% 000% 5184%  484%

C,' 1” 026% 000% 000% 000% 022% 0CO% 000% 000% 000% 028% 000% 000% 000% 000% 000% 000% 000% 008% 157% 000% 000% ©000% O073% 000% 000% 000%
O 000% 000% 000% 000% 000% 001% 000% 000% 000% 0O00% 000% 000% 1806% 0O00% 001% 028% 000% 158% B882% 080% 000% 000% 000% O.11% 000% 000%
I} 19 003% 9002% 088% 062% 538% 000% 0B3% 000% 141% 1011% 2392% 000% 2087% 0CO% 182% 001% O0O00% 1604% O018% 003% 000% 081% 012% 060% 000% 000%
('U 20 000% 0.00% 000% 000% 000% 000% 2980% 73.11% 000% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 000% 0.00% 000% 000% 000% 000% 0.00% 0.00% 027% 0.00% 0 00%
U 2 0.08% 000% 0.00% 000% 0.68% 0.00% 000% 000% 000% 2801% 000% 0.00% 000% 000% 000% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 000% 000%
NP 000% 000% 000% 000% 000% 028% 000% 000% 000% 000% 000% 000% 4i2% 000% 00i% 107% 000% 159% 0.10% 158% 000% 000% 200% 004% 000% 000%
lij 2% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 315% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000%
w27 002% 000% 000% 000% 009% 000% 000% 000% 000% 1314% 000% 000% 000% 000% 000% 000% 000% 009% 000% 000% 000% 0O00% 080% 000% 000% 000%
) 28 000% 362% 057% 000% 000% 000% 705% 000% 1063% 000% 000% 385¢% 807% 000% 156% 000% 000% S520% 998% 000% 000% 000% 000% 000% 000% 000%
CU % 000% 000% 000% 000% 000% 000% 000% 000% 000% 03%% 000% 000% 000% 0CO% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 2250%  000%
j I 030% 000% 207% 385% 249% 000% 000% 000% 340% 179% 000% 000% 000% 000% B28% 000% O75% 680% 2513% 000% 000% 001% 003% 000% 000% 1325%
32 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% CO00O% 048% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000%
o 169% 000% S00% 1519% B92% 184% 473% 2628% 113% 368% 000% 000% O076% 3I760% 4984% 040% 001% 2176% 630% 000% 000% 3IB4I%  091% 201% 000% 13.19%
% 35 000% 000% 000% 000% 000% 000% 2809% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 025% 000% 006%
| 000% 000% 175% 046% 000% 000% 000% 000% 000% 000% 000% 4707% 138% 000% 000% 000% 112% 033% 515% 000% 000% 000% 000% 000% 000%  000%
Nak 000% 000% 000% 000% 000% 0O00% 100% 000% 000% 000% 2i40% 000% 10i% 000% 000% 188% 000% 000% 000% 229% 000% 000% 000% 000% 000% 000%
| 4 000% 000% 000% 0O00% 000% 034% 000% 000% 000% 000% 000% 000% 000% O0%52% 127% 000% 000% 024% 000% 000% 000% 000% 000% 000% 000% 000%
(QlJ) 4 000% 6.36% 270% 2806% 168% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 006% 000% 000% 000% 000% 000% 000%  744%
e 022% 000% 000% 000% 023% 000% 000% 000% 000% 000% 000% 000% 000% ©00% 000% 000% 000% 000% 000% 000% 000% 074% 119% 000% 000%  253%
oo 002% 000% 065% 268% 012% 454% 2078% 000% 1067%  000% 5348% 1154% 1341% 000% 2541%  144% 1120% 638% 2466% 1983% 000% 055% 000% 084% 000%  482%
4 006% ©000% 000% 000% 023% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 0O00% 000% O077% 000% 000% 000%

a6 120% 000% 270% 039% 244% 000% 000% 000% 000% 343% 000% 000% 000% 000% O15% 000% 324% 000% 069% 000% 000% 000% O014% 000% 2102% 000%

a7 026% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% O0O06% 000% 000% 000% O0O04% 000% 000%  000%

a8 6887%  000% 2744% 1945% 2143% 045% 000% 000% 000% 1.10% 000% ©000% 000% 491% 177% 000% 940% 464% O074% 000% 013% 620% 957% 000% 000% 2434%

52 424% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 026% 000% 000% 0.00%

53 000% 000% 1474% 0.58% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 2.80% 000% 000% 000% 0.00% 0.00% 001% 058% 0.00% 31.46% 0.00% 000% 000% 000% 0.00%

L] 004% 000% 1947% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 0CO% 000% 000% 7129% 000% 013% 000% 6841% 000% 000% 000% 000%  000%

56 0.02% 000% 000% 893% 1.52% 000% 0.00% 0.00% 000% 0.00% 0.00% 000% 000% 0.00% 0.00% 000% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 0.03%

7 1.63% 0.00% 0.00% 0.00% 0.10% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.19% 4T4% 0.00% 0.00% 0.00%

58 0.00% 0.00% 428% 1.58% 0.28% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.13% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

59 484% 000% 000% 039% 005% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 148% 000% 000%  0.00%

80 008% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 000% 0.00% 000% 0.00% 0.00% 0.00% 000% 0.00% 0.00% 0.00%

100 000% 000% 000% 000% 000% 001% 059% 062% 000% 000% 000% 000% 027% 0O0O% 000% 080% 000% 006% 000% 008% 000% 000% 000% 9368% 000% 003%
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than 50%) than Table 6 where Godfrey’'s classification is the
analysis category (12 out of 26 classes, or 46%, have
correspondence levels greater than 50%). This is because
Godfrey has fewer classes that would cause them to be, for
the most part, larger in spatial extent, therefore resulting
in the tree-based classification being composed of

potentially fewer classes (Figure 22).

Tree-based
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Figure 22. Diagram depicting correspondence of tree-based
versus Godfrey classes. Tree-based class B is composed of

close to 100% of Godfrey’s class A. Godfrey’'s Class A is
composed of approximately 50% of the tree-based class B and
50% of some other class or combination of classes. From
this diagram it can be seen that when a class with a small
spatial extent i1s compared to a class with a large spatial
extent, the correspondence will be high. Likewise, when a
class with large spatial extent is compared with a class
with small spatial extent, the correspondence will be low.

It was desirable for this study to determine which tree
classes correspond well with Godfrey’s classification. From

Table 8, which reports for each classification the
cross-tabulated class number in the categories of 250% and

<50% to 220%, it can be determined that classes 2, 6, 7, 9,

10, %4, 42, 14, 18, 20, 21, 28, 26, 27, 30, 32, 35, 38, 40,
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Table 8. Cross-tabulation classes reported in categories
=250% and <50% to 220% for both the tree-based and Godfrey'’s
classification.

Tree-based classification Godfrey’s classification
class >50% <50% - class >50% <50% -
number >20% number >20%
i 5,9 1 49
2 13 16 2 19
4 2 3 49
6 10 6 4 41
7 2 1 5 4,49
8 6,16 6 4,8,10
9 20 16 7 20,35,43
10 6 8 20 34
i 4 5 9 4
12 23 10 2
13 6,20 11 43 19,39
14 23 12 28,38
16 5,19 13 1
17 1,19,23 14 4 34
18 13 19 15 34,43
19 13,18 16 4,8,9
20 7 17 55
2 10 18 4,34
23 i 18 19 31,43
26 13 20 9
27 10 o5 21 55 53
2 13,19 22 4 34
30 25 23 12
31 15,19 24 100
32 15 25 16 30,46
34 15,22 26 49

5 7
38 19 12
39 13,16,20
40 15
41 4
42 23 22
43 15,19
44 23
46 1.5
47 1
49 {
52 i
53 3
55 17 3
56 4 5
57 23 1
58 3,4
59 1
60 1
100 24

41, 42, 44, 47, 49, 52, 53, 55, 56, 57, 59, 60, and 100 of
the tree-based classification have agreement with Godfrey'’s

clagsesg 13, 10, 23, 20, 6, 4, 23; 23, L3, 7, 16, 13, 10, 25,
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i5, 7, 19, 15, 4, 23, 23, 1, 1, 1, 3, 17, 4, 23, 1, 1, and

24, respectively, greater than 50%. Duplicate classes are
possible due to overlapping classes. Of the tree classes,
the classification of interest, the Godfrey class that
comprises it is in agreement with the tree class, greater
than 20%, for the following classes: 9, 10, 12, 20, 21, 30,
35, 41, 49, 55, and 100. This statement is based on
examining each class in Table 8 of the tree-based
classification, finding which class of Godfrey'’s comprises
it, then taking this class of Godfrey’s to see if the
tree-based also comprises it. For example, class 49 of the
tree-based classification is composed of >50% of Godfrey’s
class 1. Looking at Godfrey’'s class 1, one finds that it is
composed of >50% of the tree-based class 49 (Table 9 and
Figure 23).

One cannot simply look at one side of the
cross-tabulation to determine if classes are in agreement.
For example, one might look at class 57 of the tree-based
classification in Table 7 and see that it i1s composed of
>50% of Godfrey’s class 23. This may appear to be a good
match, but if Table 6 is examined one sees that Godfrey'’s
class 23 1is composed of only 4.74% of the tree-based class
57. This is explained because class 57 has a small spatial
extent, whereas class 23 has a very large spatial extent
(Table 10 and Figure 24).

This study also found it desirable to have some measure
of how mixed or, conversely, pure a tree-based class is as

compared to Godfrey’'s. Table 11 reports a scaled purity
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Table 9. Percent agreement of the tree-based class 49 and
Godfrey’s class 1.

Tree-based as zone, Godfrey Godfrey as zone, tree-based
as class - classes that as class - classes that
contalin less than 1% not contain less than 1% not
listed listed
zZone Class 49 Zone Class 4
1 77 .22% 4 7.71%
3 1.44% 12 5.61%
4 1.45% 14 2.36%
5 6.59% 34 1.69%
22 2.96% 46 1.20%
23 7.11% 49 68.87%
52 4.24%
57 1.63%
59 4.84%

Table 10. Percent agreement of the tree-based class 57 and
Godfrey’'s class 23.

Tree-based as zone, Godfrey Godfrey as zone, tree-based
as class - classes that as class - classes that
contain less than 1% not contain less than 1% not
listed listed
Zone Class 57 Zone Class 23
1 33.41% 4 9.77%
22 1.69% 7 1.24%
23 64.35% 1.2 50.95%

14 17.41%

42 1.19%

49 9.57%

57 4.74%

59 1.48%
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Figure 23. Graphic depicting correspondence of tree-based
versus Godfrey classes. The outlined polygons depict the
tree-based class 49 whereas the shaded polygons depict
Godfrey’s class 1. From this graphic and Table 9 it can be
seen that the tree-based class has good agreement with
Godfrey’'s class and that Godfrey’s class is in good
agreement with the tree-based class.

Figure 24. Graphic depicting correspondence of tree-based
versus Godfrey classes. The outlined polygons depict the
tree-based class 57 whereas the shaded polygons depict
Godfrey’'s class 23. From this graphic and Table 10 it can
be seen that the tree-based class has good agreement with
Godfrey’s class and that Godfrey’'s class does not have a
high agreement with the tree-based class.
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(possible values ranging from 0 to 1) for each of the
tree-based classes. Purity is calculated using the
following equation
purity = 1 - (relative purity / maximm purity)
where the maximum purity is equal to
~1 * Log(l/26}
where 26 is the number of Godfrey class and the relative
purity is equal to
L -p log p

where p is equal to the percentage of the Godfrey class that
comprises each of the tree classes. From Table 11, one can
see thet classes 2, 7, 9, 10, 1%L, 12, 14, 18, 20, 21, 26,
275 30y 324 35, 40, 41, 44, 47, 52, 53; 855, 56, 57y 59, 60;
and 100 are all high in purity with values greater than .70,
classes 1, 4, 8, 16, 19, 28, 34, 43, and 46 are low in
purity with values less than .40, with the remaining classes
demonstrating moderate purities with values from .40 to .70.

After analyzing the results of this classification, it
was determined that class 9, 10, 12, 20, 21, 30, 35, 41, 49,
55, and 100 have high agreement with Godfrey’s
classification and are high in purity. The remaining
classes need to be examined to determine the cause of the
discrepancy between the 2 different classifications and to
determine which classification produces the better results.

To further enhance the use of this classification,
characteristics of the landtype associations are provided

below. The percentages reported were obtained by performing
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Table 11. Scaled purity, possible value ranging from 0 to
1, for each of the tree-based classes.

1 0.422 13 0.383 271 0.745 41 0.765 56 0.760
2 0.763 14 0,836 28 0.458 42 BBy S5% 3 T R
4 U298 - 15 0.426 30 0.906 43 0.441 58 0:637
6 0.645 17 (893, 3l 0.519 44 0.803 59 0.848
7 0.818 18 g, 700 32 0.999 48 0.468 60 1.00

8 0.447 19 0.453 34 0.449 47 0.862 100 0.949
9 0.738 20 0. 838 .35 0.99%5 48 0.706

10 0.815 21 0.861 38 0.595 52 0.850

L1l 0.788 23 Q.583 38 0.549 53 0.726

iz 0.844 26 1.000 40 0.713 55 0.742

a cross—tabulation with the tree-based landtype association
classification as the analysis category and the layer of
interest as the class.

Class 1 - This class covers an area of 6702.8 hectares
and is found at a mean elevation of 2695 m (minimum and
maximum of 2182 and 2695 m, respectively, with a standard
deviation of 172.4). It is composed mostly of aspen (64%)
with conifer (20%) and mountain brush (5%) also present.
This class is predominantly found on quartzitic geology
types. Precipitation varies from 14 to 32 in. with a mean
precipitation of 23.5 in. (stnd. dev. = 4.0). Slope levels
range mostly from 5% to 55% with no specific aspects being
demonstrated.

Class 2 — This class covers an area of 494.5 hectares
and is found at a mean elevation of 2018.3 m (minimum and
maximum of 1844 and 2018 m, respectively, with a standard
deviation of 105.0). It is composed mostly of bare ground

(74%) with mountain brush (17%) and sagebrush (9%) also
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(74%) with mountain brush (17%) and sagebrush (9%) also
present. This class is predominantly found on quartzitic

geology types with a small percentage residing in

non-calcareous sedimentary. Precipitation varies from 15 to
20 in. with a mean precipitation of 17.2 in. (stnd. dev. =
1.4). Slope levels are primarily greater than 60% with

aspects ranging from east to southwest.

Class 4 - This class covers an area of 80,289.2
hectares and is found at a mean elevation of 2830.8 m
(minimum and maximum of 1692 and 3440 m, respectively, with
a standard deviation of 288.5). It is composed mostly of
conifer (73%) with aspen (8%) also present. This class is
predominantly found on quartzitic geology types.
Precipitation varies from 13 to 37 in. with a mean
precipitation of 24.2 (stnd. dev. = 3.7). Slope levels vary
mostly from 5% to 45% with no specific aspects being
demonstrated.

Class 6 - This class covers an area of 554.0 hectares
and is found at a mean elevation of 3065.3 m (minimum and
maximum of 2822 and 3310 m, respectively, with a standard
deviation of 171.2). It is composed mostly of dry meadow
(52%) with rock (21%), tundra (13%), and conifer (6%) also
present. This class 1s predominantly found on quartzitic
geology types. Precipitation varies from 22 to 27 in. with
a mean precipitation of 24.0 (stnd. dev. = 1.2). Slope
levels vary mostly from 5% to 25% with some areas greater

than 60%. Aspects range from north to southwest.
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Class 7 - This class covers an area of 1,200.9 hectares
and is found at a mean elevation of 3412.4 m (minimum and
maximum of 3139 and 3583 m, respectively, with a standard
deviation of 66.6). It is composed mostly of low
willow/meadow (69%) with tundra (21%), and rock (5%) also
present. This class is predominantly found on quartzitic
geology types. Precipitation varies from 27 to 32 in. with
a mean precipitation of 29.6 (stnd. dev. = 1.1). Slope
levels vary mostly from 5% to 30% with no specific aspects
being demonstrated.

Class 8 - This class covers an area of 13,918.1
hectares and is found at a mean elevation of 2273.4 m

(minimum and maximum of 1841 and 2905 m, respectively, with

a standard deviation of 240.7). It is composed mostly of
mountain brush (68%), with sagebrush (10%), ponderosa pine
(7%), and conifer (7%) also present. This class is

predominantly found on quartzitic geology types.
Precipitation varies from 14 to 24 in. with a mean
precipitation of 18.3 (stnd. dev. = 2.7). Slope levels vary
mostly from 5% to 45% with some areas greater than 61%. No
specific aspects are demonstrated.

Class 9 - This class covers an area of 8,626.6 hectares
and is found at a mean elevation of 2012.7 m (minimum and
maximum of 1666 and 2384 m, respectively, with a standard
deviation of 158.1). It is composed mostly of
pinyon-juniper (79%) with sagebrush (14%) also present.

This class is predominantly found on quartzitic geology

types. Precipitation varies from 11 to 15 in. with a mean
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precipitation of 13.0 (stnd. dev. = .9). Slope levels vary

mostly from 5% to 35% with no specific aspects being
demonstrated.

Class 10 - This class covers an area of 8,533.4
hectares and is found at a mean elevation of 2434.2 m
(minimum and maximum of 2042 and 2843 m, respectively, with
a standard deviation of 122.9). It is composed mostly of

ponderosa pine (75%) with mountain brush (12%) and sagebrush

(6%) also present. This class is predominantly found on
quartzitic geology types. Precipitation varies from 17 to
22 in. with a mean precipitation of 20.5 (stnd. dev. = 1.3).

Slope levels vary mostly from 0% to 15% with no specific
aspects being demonstrated.

Class 11 - This class covers an area of 472.1 hectares
and is found at a mean elevation of 2314.5 m (minimum and
maximum of 2179 and 2586 m, respectively, with a standard
deviation of 67.1). It is composed mostly of riparian
vegetation (52%) with mountain brush (17%), conifer (9%),
aspen (9%), sagebrush (7%), and ponderosa pine (5%) also
present. This class is predominantly found on quartzitic
geology types with a moderate percentage residing on
non-calcareous sedimentary. Precipitation varies from 21 to
27 in. with a mean precipitation of 23.7 (stnd. dev. = 1.5).
Slope levels vary mostly from 5% to 55% with aspects ranging
from southwest to northwest.

Class 12 - This class covers an area of 42,080.3
hectares and is found at a mean elevation of 3479.3 m

(minimum and maximum of 2924 and 4113 m, respectively, with
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a standard deviation of 175.1). It is composed mostly of
rock (74%) with tundra (15%) and conifer (6%) also present.
This class is predominantly found on quartzitic geology
types. Precipitation varies from 22 to 40 in. with a mean
precipitation of 29.0 (stnd. dev. = 3.2). Slope levels vary
mostly from 5% to 45% with some areas greater than 60%. No
specific aspects are demonstrated.

Class 13 - This class covers an area of 4,306.8
hectares and is found at a mean elevation of 2128.4 m
(minimum and maximum of 1864 and 2335 m, respectively, with
a standard deviation of 102.5). It is composed mostly of
sagebrush (80%) with mountain brush (9%) also present. This
class is predominantly found on quartzitic geology types.
Precipitation varies from 12 to 19 in. with a mean
precipitation of 15.8 (stnd. dev. = 1.6). Slope levels vary
mostly from 0% to 25% with no specific aspects being
demonstrated.

Class 14 - This class covers an area of 14,814.1
hectares and is found at a mean elevation of 3435.3 m
(minimum and maximum of 2953 and 4023 m, respectively, with
a standard deviation of 133.9). It is composed mostly of
tundra (70%) with rock (11%), low willow/meadow (9%), and
conifer (7%) also present. This class is predominantly
found on quartzitic geology types. Precipitation varies
from 26 to 38 in. with a mean precipitation of 31.3 (stnd.
dev. = 1.7). Slope levels vary mostly from 5% to 35% with
some areas greater than 60%. No specific aspects are

demonstrated.
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Class 16 - This class covers an area of 9,306.2
hectares and is found at a mean elevation of 2744.9 (minimum
and maximum of 2178 and 3196 m, respectively, with a
standard deviation of 172.7). It 1s composed mostly of

aspen (60%) with conifer (19%) and sagebrush (11%) also

present. This class is predominantly found on calcareous
geology types. Precipitation varies from 17 to 30 in. with
a mean precipitation of 21.7 (stnd. dev. = 2.7). Slope

levels vary mostly from 5% to greater than 60% with no
specific aspects being demonstrated.

Class 17 - This class covers an area of 1,190.0
hectares and is found at a mean elevation of 3127.7 m
(minimum and maximum of 2877 and 3446 m, respectively, with
a standard deviation of 103.3). It is composed mostly of

bare ground (70%) with conifer (14%) and rock (10%) also

present. This class is predominantly found on calcareous
geology types. Precipitation varies from 19 to 22 in. with
a mean precipitation of 21.0 (stnd. dev. = .8). Slope

levels vary mostly from 5% to greater than 60% with aspects
ranging from north to west.

Class 18 - This class covers an area of 4,893.1
hectares and is found at a mean elevation of 2184.3 m
(minimum and maximum of 1830 and 2553 m, respectively, with
a standard deviation of 146.3). It is composed mostly of
black sagebrush (74%) with mountain brush (15%) and
sagebrush (5%) also present. This class is predominantly
found on calcareous geology types. Precipitation varies

from 14 to 18 in. with a mean precipitation of 17.2 (stnd.
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dev. = 1.4). Slope levels vary mostly from 5% to 45% with

some areas greater than 60%. No specific aspects are
demonstrated.

Class 19 - This class covers an area of 10,706.8
hectares and is found at a mean elevation of 2661.2 m
(minimum and maximum of 1841 and 3323 m, respectively, with
a standard deviation of 326.1). It is composed mostly of

conifer (55%) with aspen (14%) and sagebrush (8%) also

present. This class is predominantly found on calcareous
geology types. Precipitation varies from 13 to 32 in. with
a mean precipitation of 21.7 (stnd. dev. = 3.8). Slope

levels vary mostly from 5% to greater than 60% with no
specific aspects being demonstrated.

Class 20 - This class covers an area of 1,244.1
hectares and is found at a mean elevation of 1,881.5 m
(minimum and maximum of 1841 and 2038 m, respectively, with
a standard deviation of 32.8). It is composed mostly of
desert shrub (72%) with sagebrush (26%) also present. This
class 1is predominantly found on calcareous and non-
calcareous sedimentary geology types. Precipitation varies
from 13 to 14 in. with a mean precipitation of 13.2 (stnd.
dev. = .4). Slope levels vary mostly from 0% to 15% with
aspects ranging from south to north.

Class 21 - This class covers an area of 2,028.1
hectares and is found at a mean elevation of 3124.6 m
(minimum and maximum of 2699 and 3291 m, respectively, with
a standard deviation of 106.3). It is composed mostly of

Q

dry meadow (52%) with conifer (16%), wet meadow (10%), and
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rock (10%) also present. This class is predominantly found
on calcareous geology types. Precipitation varies from 23
to 31 in. with a mean precipitation of 25.6 (stnd. dev. =
2.2). Slope levels vary mostly from 5% to 35% with no
specific aspects being demonstrated.

Class 23 - This class covers an area of 1,358.3
hectares and is found at a mean elevation of 2145.0 m
(minimum and maximum of 1830 and 2540 m, respectively, with
a standard deviation of 148.3). It is composed mostly of

mountain brush (65%) with black sagebrush (19%) and conifer

(8%) also present. This class is predominantly found on
calcareous geology types. Precipitation varies from 15 to
20 in. with a mean precipitation of 17.8 (stnd. dev. = 1.3).

Slope levels vary mostly from 5% to greater than 60% with no
specific aspects being demonstrated.

Class 26 - This class covers an area of 534.1 hectares
and is found at a mean elevation of 2237.7 m (minimum and
maximum of 2043 and 2416 m, respectively, with a standard
deviation of 82.1). It is composed mostly of riparian
vegetation (45%) with sagebrush (18%), bare ground (12%),
black sagebrush (11%), and mountain brush (10%) also
present. This class is predominantly found on calcareous
and non-calcareous sedimentary geology types. Precipitation
varies from 18 to 20 in. with a mean precipitation of 19.0
(stnd. dev. = .4). Slope levels vary mostly from 15% to 55%
with no specific aspects being demonstrated.

Class 27 - This class covers an area of 1,373.9

hectares and is found at a mean elevation of 3288.9 m
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(minimum and maximum of 2984 and 3442 m, respectively, with

a standard deviation of 80.8). It is composed mostly of
rock (55%) with tundra (21%), conifer (9%), dry meadow (5%),
and bare ground (5%) also present. This class is

predominantly found on calcareous geology types.
Precipitation varies from 20 to 30 in. with a mean
precipitation of 25.6 (stnd. dev. = 3.0). Slope levels vary
mostly from 5% to 35% with some areas greater than 60%. No
specific aspects are demonstrated.

Class 28 - This class covers an area of 6,584.5
hectares and is found at a mean elevation of 2435.9 m
(minimum and maximum of 1865 and 2864 m, respectively, with
a standard deviation of 219.1). It is composed mostly of
sagebrush (65%) with aspen (9%), mountain brush (7%), and
conifer (6%) also present. This class is predominantly
found on calcareous geology types. Precipitation varies
from 13 to 25 in. with a mean precipitation of 19.2 (stnd.
dev. = 2.8). Slope levels vary mostly from 0% to 35% with
no specific aspects being demonstrated.

Class 30 - This class covers an area of 288.0 hectares
and is found at a mean elevation of 3017.4 m (minimum and
maximum of 2878 and 3091 m, respectively, with a standard
deviation of 46.0). It is composed mostly of wet meadow
(38%) and conifer (32%) with dry meadow (16%) and aspen
(12%) also present. This class is predominantly found on
calcareous geology types. Precipitation varies from 25 to

28 in. with a mean precipitation of 26.7 (stnd. dev. = .6).
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Slope levels vary mostly from 5% to 35% with aspects ranging
from north to west.

Class 31 - This class covers an area of 10,600.8
hectares and is found at a mean elevation of 2701.2 m
(minimum and maximum of 2234 and 3234 m, respectively, with
a standard deviation of 144.3). It is composed mostly of
aspen (66%) with conifer (15%) and sagebrush (11%) also
present. This class is predominantly found on non-
calcareous sedimentary geology types. Precipitation varies
from 17 to 27 in. with a mean precipitation of 21.2 (stnd.
dev. = 2.1). Slope levels vary mostly from 5% to 45% with
aspects ranging from northeast to west.

Class 32 - This class covers an area of 179.8 hectares
and is found at a mean elevation of 3136.2 m (minimum and
maximum of 3081 and 3155 m, respectively, with a standard
deviation of 13.5). It is composed mostly of bare ground
(83%) with conifer (6%), rock (6%), and dry meadow (6%) also
present. This class is found on non-calcareous sedimentary
geology types. Precipitation varies from 21 to 22 in. with
a mean precipitation of 21.4 (stnd. dev. = .5). Slope
levels vary mostly from 0% to 15% with aspects ranging from
east to northwest.

Class 34 - This class covers an area of 54,304.9
hectares and is found at a mean elevation of 2837.5 m
(minimum and maximum of 1841 and 3366 m, respectively, with
a standard deviation of 232.1). It is composed mostly of
conifer (74%) with aspen (8%) and dry meadow (5%) also

present. This class is predominantly found on non-
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calcareous sedimentary geology types. Precipitation varies
from 13 to 31 in. with a mean precipitation of 23.4 (stnd.

dev. = 2.8). Slope levels vary mostly from 0% to 35% with

no specific aspects being demonstrated.

Class 35 - This class covers an area of 968.9 hectares
and is found at a mean elevation of 1875.5 m (minimum and
maximum of 1841 and 1971 m, respectively, with a standard
deviation of 25.9). It is composed mostly of desert shrub
(86%) with sagebrush (13%) also present. This class 1is
found on calcareous and non-calcareous sedimentary geology
types. Precipitation varies from 13 to 14 in. with a mean
precipitation of 13.7 (stnd. dev. = .5). Slope levels vary
mostly from 0% to 15% with aspects ranging from south to
northeast.

Class 38 - This class covers an area of 1,844.6
hectares and is found at a mean elevation of 2236.1 m

(minimum and maximum of 1934 and 2474 m, respectively, with

a standard deviation of 96.4). It is composed mostly of
mountain brush (62%) with sagebrush (20%), ponderosa pine
(6%), and bare ground (5%) also present. This class is

predominantly found on non-calcareous sedimentary geology
types. Precipitation varies from 15 to 21 in. with a mean
precipitation of 18.0 (stnd. dev. = 1.3). Slope levels vary
mostly from 5% to 35% with no specific aspects being
demonstrated.

Class 39 - This class covers an area of 720.5 hectares
and is found at a mean elevation of 2040.6 m (minimum and

maximum of 1832 and 2304 m, respectively, with a standard
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deviation of 121.6). It is composed mostly of pinyon
juniper (88%) with sagebrush (12%) also present. This class
is predominantly found on non-calcareous sedimentary geology
types. Precipitation varies from 13 to 14 in. with a mean
precipitation of 13.3 (stnd. dev. = .5). Slope levels vary
mostly from 5% to 45% with no specific aspects being
demonstrated.

Class 40 - This class covers an area of 672.4 hectares
and is found at a mean elevation of 2550.8 m (minimum and
maximum of 2344 and 2684 m, respectively, with a standard
deviation of 96.5). It is composed mostly of ponderosa pine
(53%) with sagebrush (19%), aspen (17%), and conifer (7%)
also present. This class is predominantly found on
non-calcareous sedimentary geolcogy types. Precipitation
varies from 19 to 22 in. with a mean precipitation of 20.1
(stnd. dev. = .5). Slope levels vary mostly from 0% to 25%
with aspects ranging from northwest to southwest.

Class 41 - This class covers an area of 2,612.3
hectares and is found at a mean elevation of 2311.7 m
(minimum and maximum of 2142 and 2707 m, respectively, with
a standard deviation of 75.3). It is composed mostly of
riparian vegetation (38%) with mountain brush (19%),
sagebrush (14%), ponderosa pine (12%), and conifer (12%)
also present. This class is predominantly found on
non-calcareous sedimentary geology types. Precipitation
varies from 16 to 29 in. with a mean precipitation of 20.5
(stnd. dev. = 2.7). Slope levels vary mostly from 0% to 25%

with aspects ranging from northeast to northwest.
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Class 42 - This class covers an area of 1,463.2
hectares and is found at a mean elevation of 3211.8 m
(minimum and maximum of 2781 and 3434 m, respectively, with
a standard deviation of 108.9). It 1is composed mostly of
rock (72%) with conifer (15%) and dry meadow (5%) also
present. This class is predominantly found on
non-calcareous sedimentary geology types. Precipitation
varies from 22 to 27 in. with a mean precipitation of 25.2
(stnd. dev. = 1.2). Slope levels vary mostly from 5% to 25%
with aspects ranging from northeast to southwest.

Class 43 - This class covers an area of 22,103.6
hectares and is found at a mean elevation of 2418.9 m

(minimum and maximum of 1841 and 2871 m, respectively, with

a standard deviation of 214.9). It is composed mostly of
sagebrush (68%) with ponderosa pine (8%), aspen (7%),
mountain brush (6%), and conifer (5%) also present. This

class is predominantly found on non-calcareous sedimentary
geology types. Precipitation varies from 13 to 24 in. with
a mean precipitation of 19.0 (stnd. dev. = 2.3). Slope
levels vary mostly from 0% to 35% with no specific aspects
being demonstrated.

Class 44 - This class covers an area of 673.7 hectares
and is found at a mean elevation of 3253.1 m (minimum and

maximum of 2996 and 3385 m, respectively, with a standard

deviation of 73.7). It is composed mostly of tundra (27%),
bare ground (27%), and rock (21%) with conifer (14%) and low
willow/meadow (11%) also present. This class is

predominantly found on non-calcareous sedimentary geology
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types. Precipitation varies from 20 to 22 in. with a mean
precipitation of 21.5 (stnd. dev. = .5). Slope levels vary
mostly from 5% to 55% with no specific aspects being
demonstrated.

Class 46 - This class covers an area of 2,982.7
hectares and is found at a mean elevation of 2770.3 m
(minimum and maximum of 2170 and 3219 m, respectively, with
a standard deviation of 187.0). It is composed mostly of
aspen (65%) with conifer (16%), mountain brush (5%), and
bare ground (5%) also present. This class is predominantly
found on glacial deposits. Precipitation varies from 15 to
34 in. with a mean precipitation of 24.5 (stnd. dev. = 4.7).
Slope levels vary mostly from 5% to 55% with aspects ranging
from east to west.

Class 47 - This class covers an area of 307.7 hectares
and is found at a mean elevation of 3077.8 m (minimum and

maximum of 2893 and 3310 m, respectively, with a standard

deviation of 88.8). It is composed mostly of aspen (59%)
with conifer (29%) and aspen (8%) also present. This class
is predominantly found on glacial deposits. Precipitation

varies from 20 to 22 in. with a mean precipitation of 20.7
(stnd. dev. = .6). Slope levels vary mostly from 15% to 45%
south to west.

Class 49 - This class covers an area of 93,496.7
hectares and is found at a mean elevation of 3056.9 m
(minimum and maximum of 2166 and 3537 m, respectively, with
a standard deviation of 223.4). It is composed mostly of

conifer (75%) with rock also present (6%). This class is
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predominantly found on glacial deposits. Precipitation
varies from 17 to 39 in. with a mean precipitation of 28.1
(stnd. dev. = 3.8). Slope levels vary mostly from 0% to 35%
with no specific aspects being demonstrated.

Class 52 - This class covers an area of 4,627.9
hectares and is found at a mean elevation of 3364.5 m
(minimum and maximum of 3217 and 3619 m, respectively, with
a standard deviation of 55.5). It is composed mostly of low
willow/meadow (60%) with tundra (23%), conifer (11%), and
rock (6%) also present. This class is predominantly found
on glacial deposits. Precipitation varies from 26 to 38 in.
with a mean precipitation of 30.6 (stnd. dev. = 3.4). Slope
levels vary mostly from 0% to 25% with aspects ranging from
northeast to southwest.

Class 53 - This class covers an area of 941.9 hectares
and is found at a mean elevation of 2489.5 m (minimum and
maximum of 2312 and 2655 m, respectively, with a standard
deviation of 67.8). It is composed mostly of mountain brush
(45%) with ponderosa pine (21%), conifer (13%), aspen (12%),
and sagebrush (9%) also present. This class is
predominantly found on glacial deposits. Precipitation
varies from 16 to 19 in. with a mean precipitation of 17.0
(stnd. dev. = .7). Slope levels vary mostly from 5% to 35%
with aspects ranging from east to northwest.

Class 55 - This class covers an area of 3,525.8
hectares and is found at a mean elevation of 2496.9 m
(minimum and maximum of 2313 and 2708 m, respectively, with

a standard deviation of 81.8). It is composed mostly of




70

ponderosa pine (64%) with aspen (13%), mountain brush (12%),
conifer (5%), and sagebrush (5%) also present. This class
is predominantly found on glacial deposits. Precipitation

varies from 14 to 18 in. with a mean precipitation of 15.9
(stnd. dev. = .9). Slope levels vary mostly from 0% to 25%
with aspects ranging from northeast to southwest.

Class 56 - This class covers an area of 939.4 hectares
and is found at a mean elevation of 2330.6 m (minimum and
maximum of 2197 and 2806 m, respectively, with a standard
deviation of 93.1). It is composed mostly of riparian
vegetation (55%), with sagebrush (15%), conifer (13%), and
aspen (11%) also present. This class is predominantly found
on glacial deposits. Precipitation varies from 21 to 29 in.
with a mean precipitation of 24.8 (stnd. dev. = 1.7). Slope
levels vary mostly from 0% to 45% with some areas greater
than 60%. Aspects range from northeast to southwest.

Class 57 - This class covers an area of 5,118.4
hectares and is found at a mean elevation of 3346.2 m
(minimum and maximum of 2937 and 3796 m, respectively, with
a standard deviation of 140.1). It is composed mostly of
rock (75%) with tundra (10%) and conifer (9%) also present.
This class 1s predominantly found on glacial deposits.
Precipitation varies from 23 to 30 in. with a mean
precipitation of 26.2 (stnd. dev. = 1.8). Slope levels vary
mostly from 5% to 45% with some areas greater than 60%.
Aspects range from north to west.

Class 58 - This class covers an area of 311.7 hectares

and is found at a mean elevation of 2185.3 m (minimum and
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maximum of 2081 and 2493 m, respectively, with a standard

deviation of 72.6). It is composed mostly of sagebrush
(44%) with riparian vegetation (19%), mountain brush (17%),
and conifer (16%) also present. This class is predominantly

found on glacial deposits and non-calcareous sedimentary
geology types. Precipitation varies from 18 to 23 in. with
a mean precipitation of 20.2 (stnd. dev. = 1.3). Slope
levels vary mostly from 0% to 25% with aspects ranging from
south to west.

Class 59 - This class covers an area of 6,147.9
hectares and is found at a mean elevation of 3411.3 m
(minimum and maximum of 2961 and 3823 m, respectively, with
a standard deviation of 106.1). It is composed mostly of
tundra (62%) with low willow/meadow {(18%), rock {(13%), and
conifer (6%) also present. This class is predominantly
found on glacial deposits. Precipitation varies from 27 to
38 in. with a mean precipitation of 30.9 (stnd. dev. = 2.0).
Slope levels vary mostly from 0% to 25% with aspects ranging
from east to northwest.

Class 60 - This class covers an area of 85.3 hectares
and is found at a mean elevation of 3151.3 m (minimum and
maximum of 3036 and 3233 m, respectively, with a standard
deviation of 57.9). It is composed mostly of wet meadow
(89%) with conifer (8%) also present. This class is found
on glacial deposits. Precipitation varies from 28 to 30 in.
with a mean precipitation of 29.5 (stnd. dev. = .5). Slope
levels vary mostly from 0% to 15% with aspects ranging from

south to northwest.
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Class 100 - This class describes Flaming Gorge
Reservoir and covers an area of 5,546.6 hectares. It is
found at a mean elevation of 1841.2 m (minimum and maximum
of 1890 and 1799 m, respectively, with a standard deviation
of 1.4). This class is predominantly found on quartzitic
and non-calcareous sedimentary geology types. Precipitation
varies from 13 to 18 in. with a mean precipitation of 14.7

(stnd. dev. = 1.4). Slope levels are 0% with no aspect.
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CHAPTER 6

CONCLUSION

The classification of ecological types and mapping

of ecclogical units pose a challenge tc integrate

not only information, but also the concepts and

tools traditionally used by various disciplines.

The effort brings together the biological and

physical sciences that have too often operated

independently. (Avers and others 1993, p 58)

This method of delineating landtype associations by
integrating remotely sensed data, GIS, and tree-based
modeling is an improvement over traditional methods. It is
valuable to the Forest Service because it meets their need
for a "consistent approach to ecosystem classification and
mapping" (McNab and Avers 1994, p. 1). 1In the past, experts
have delineated landtype associations based on their
knowledge. This knowledge may have had different levels,
strengths, and weaknesses. Because landtype associations
may have been delineated by experts using different
criteria, it 1s possible that they have differing properties
and environmental settings. Landtype associations having
differing properties and environmental settings cannot be
used to predict responses to similar management practices or
environmental stresses. In these circumstances it is no
longer practical to generalize, extrapolate, or transfer
management experience.

The subjectivity of the past can be removed by using

modeling techniques. These techniques are objective and

allow the classification rules to be derived from the data.
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Modeling also is preferable because it provides timely
results that are replicable.

This study does not suggest that an ecological
classification be done without the input of the expert. It
is suggested that modeling techniques be used to produce a
classification based on data that have been provided by the
expert and that can be examined and refined by the expert.

Reexamining the tree-based classification, one sees
that the following classes are in agreement greater than 50%
with a Godfrey class: 2, 6, 7, 9, 10, 11, 12, 14, 18, 20,
21, 23, 26, 27, 80, 32, 35, 38, 40, 41, 42, 44, 47, 49, 52,
53, 55, 56, 57, 59, 60, and 100. Of these classes, the
Godfrey class that comprises it is in agreement with the
tree class greater than 20% for the following classes: 9,
10, 12, 20, 21, 30, 35, 41, 49, 55, 100. Deing this
cross—check eliminates reporting tree classes with high
agreement percentages that are small in spatial extent but
reside in a Godfrey class of much larger spatial extent. Of
these classes, all have a relative purity greater than .70.
This indicates that the tree class is not composed of a high
number of Godfrey’s classes, i.e. it is not mixed.

These 9 classes are felt to have high agreement with
Godfrey’s classes. The remaining classes need to be
examined by an expert to determine if aggregation of classes
might increase agreement with Godfrey’s. It should be
noted, however, that increased agreement with Godfrey only
means a more accurate delineation if Godfrey’s delineation

is taken as truth. However, it is striking to note that
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similarities between Godfrey’s classification and the
tree—-based classification tend to reinforce the conclusions
of each as both the objective and subjective results
recognize similar regions.

Differences between the two products are a result of
the differing techniques but also result from differences in
the data used to make the delineations. Godfrey’s decisions
were based primarily on his operational knowledge of
geomorphic processes, geology, and vegetation. The tree
classification had the opportunity to utilize potential
radidation budget; aspect; bands 3, 4, 5, and 6 of Landsat
TM; slope; basins; elevation; precipitation; and geology.
It found all of these layers, with the exception of
radiation budget and aspect, to be useful.

It is believed that this study provides a basis for
ecological delineation at the landscape analysis scale. It
is suggested that similar methodologies be applied to areas
that desire similar levels of delineation. It is also
suggested that if this technique is used, that temperature,
a detailed vegetation classification, or any other kind of
descriptive data be tested for usefullness.

In conclusion, the main points of this study are
summarized as follows:

1 Overall, the approach examined here is considered
valuable to the Forest Service because it meets their need
for "a consistent approach to ecosystem classification and

mapping" (McNab and Avers 1994, p. 1).




76

2 In this study the subjectivity involved in site
inspections and field work has been removed by using
tree-based modeling techniques where rules are derived from
the data.

3= The use of models and satellite remote sensing data
provide a modeling procedure that gives timely results.

4. The model results can be replicated.

598 This study does not suggest that ecological
classification be done without the input of expert field
scientists. The modeling technique used creates a
classification based on data provided by the expert and the
results can be examined and refined by the expert field
scientist.

6. Nine classes from the modeling procedure are found to
have high levels of agreement with Godfrey’s map.

T The remaining classes are compatible with Godfrey’s
work but further analysis is required to test the results of
aggregation of these classes.

8. Evaluation of the validity of the subjective (field
expert) and the objective (tree-based model and GIS)
approach is based on the convergence of evidence. The
extent of agreement between the two approaches is a measure
of validation for each. Further work is required to
determine levels of aggregation of data that might yield

closer agreement between the two systems.
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Appendix 1. 2,037 data points, with their descriptive
informaion, that were used to train the tree-based model.

X coordinate Y coordinate land aspect band3 band4 band5 band6 basins elevation geology precipitation radiation slope basic
cover land
class cover

613319 4538673 7 90 21 74 61 137 389 1850 3 14.69472 10000 1.666667 2
628208 4537994 5 288.4343 68 73 135 154 389 1881 3 13.7479 10000 2.635231 4
627490 4537984 5 3452564 82 87 140 152 389 1861 2 13.77287 9700 8.186201 4
626507 4537955 5 323.1301 77 86 141 157 389 1849 2 13.80438 9780 8.333333 4
624574 4537569 15 0 51 57 123 165 389 1872 3 13.90047 10000 3.333333 4
625205 4537184 15 296.5651 56 64 129 163 389 1883 3 13.96841 10000 1.86339 4
625566 4537105 5 336.8014 55 61 127 159 389 1888 3 13.97108 10000 3.173239 4
625923 4537082 15 351.8699 52 64 125 161 389 1899 3 13.95408 9700 11.78511 4
627340 4536984 5 209.4759 78 82 149 156 389 1887 2 13.92887 10156 11.0082 4
628043 4536915 5 248.1986 76 81 160 153 389 1914 2 13.91825 10000 4.487638 4
624396 4536808 5 206.565 74 74 151 185 389 1848 2 14.10433 10156 7.45356 4
625059 4536675 5 206.565 68 72 147 157 389 1858 2 14.10405 10000 3.72678 4
625523 4536578 3 233.7462 81 81 158 154 389 1872 2 14.10274 10156 7.750448 4
622480 4536425 15 11.30993 45 61 110 159 389 1856 2 14.3262 10000 2.124591 4
622144 4536422 15 243.435 46 52 108 159 389 1857 3 14.35116 10000 1.86339 4
622997 4536408 15  39.80557 47 58 142 162 389 1848 2 14.31062 9780 6.508542 4
626667 4536125 5 15.25512 66 7 135 156 389 1898 3 14.19067 10000 4.750731 4
628047 4536116 5 315 60 72 130 154 389 1905 3 14.10445 10000 4.714045 4
627374 4536103 5 26.56505 76 77 152 152 389 1908 3 14.15438 10000 559017 4
622333 4536066 15  341.5651 49 55 109 161 389 1848 3 14.44079 10000 3.952847 4
622813 4536042 15 251.565 47 54 12 162 389 1860 3 14.42393 10000 1.317616 4
623266 4536038 15 75.96375 44 53 113 163 389 1852 2 14.398 10000 3.435921 4
625809 4535999 5 315 70 77 145 157 389 1875 3 14.27631 10000 2.357023 4
625466 4535893 5 22.38013 75 76 145 157 389 1877 3 14.36829 $700 7.660324 4
624975 4535861 5 323.1301 67 67 139 160 389 1872 2 14.40665 10000 4.166667 4
624357 4535824 5 0 69 74 141 158 389 1857 3 14.44816 9700 5.833333 4
623758 4535785 5 355.6013 62 66 142 159 389 1857 2 14.50183 10000 5.432669 4
628740 4535678 15 318.0128 53 58 128 152 389 1977 2 14.20804 9780 11.21135 4
622887 4535509 15 0 47 56 118 159 389 1875 3 14.65904 9700 5.833333 4
621831 4535443 15 3334349 44 60 116 158 389 1856 3 14.79709 10000 1.86339 4
628991 4535407 15 350.5377 51 59 119 157 389 1992 1 14.29701 10000 5.068969 4
626425 4535376 15 329.0363 47 54 117 151 389 1943 2 14.53046 9780 14.57738 4
630410 4535342 15 349.992 44 52 108 158 389 2047 1 14.23036 9700 7.192782 4
628651 4535259 15 108.435 52 60 12 158 389 2005 1 14.37416 10000 5.270463 4
623298 4535061 15 4398705 45 54 101 158 389 1903 3 14.83557 10000 5.432669 4
623749 4534850 15 0 49 56 115 160 389 1917 2 14.96036 9700 6.666667 4
625327 4534784 15 0 47 56 106 158 389 1963 2 14.8827 9700 6.666667 4
635733 4534679 10 297.1497 16 33 29 133 389 2095 1 14.02925 9137 36.52435 2
619528 4534640 9 16.24288 28 43 69 142 389 1999 3 15.44189 7817 55.11667 3
638730 4534585 10 207.8973 25 43 59 135 389 2342 1 14.37512 10156 8.014744 3
639224 4534550 10 191.9761 23 48 54 138 389 2340 1 14.44763 10211 14.05594 3
639931 4534516 10 205.56 34 51 93 145 389 2337 1 14.47863 10156 10.62296 4
635643 4534417 10  318.7517 19 33 33 134 389 2070 1 13.9777 9137 36.02179 2
620097 4534350 9 19.68031 29 43 76 146 389 1997 3 15.67254 7278 60.62464 4
633730 4534304 10  333.4349 25 39 40 137 389 2029 i 13.93007 9137 27.95085 3
628560 4534281 10 25.46334 33 45 55 149 389 1966 1 14.64884 9486 19.38284 4
628326 4534273 10 10.00798 23 40 47 145 389 1979 1 14.6732 8854 28.77113 2
628099 4534229 10 357.2737 20 39 51 142 389 1997 1 1472794 8854 26.27975 2
638692 4534165 10 19.65382 20 41 52 134 389 2285 1 14.35812 9700 12.38839 2
636209 4534133 10  320.6307 17 33 28 131 389 2095 1 13.98862 8756 42.03999 2
639234 4534122 10 1712538 28 46 66 138 389 2302 1 14.4203 10211 10.96079 3
613602 4534107 10  308.6598 36 48 83 144 394 2097 1 16.11198 9486 21.34375 4
639873 4534106 10 251.565 25 50 62 138 389 2313 i) 14.41648 10000 2.635231 3
627638 4534099 10  351.6341 19 36 35 141 389 2031 1 14.84671 8854 28.63807 2
620522 4534060 9 13.627 33 52 85 148 389 2039 3 15.80451 7278 56.59309 4
621287 4533845 9 353.9559 30 41 73 145 389 2019 3 15.95372 8854 35.61464 4
632156 4533821 18 180 45 56 116 157 389 1934 3 14.03847 10000 5 4
613243 4533814 10 313.3153 34 46 84 143 394 2097 1 16.27673 9486 20.04336 4
613810 4533789 2 1339292 83 86 178 164 389 1938 3 16.1475 10041 63.06137 4
638523 4533741 10 163.3008 28 48 70 136 389 2259 1 14.27067 10211 8.700255 3
639186 4533733 10 128.991 24 47 57 137 389 2281 1 14.33464 10156 11.25771 3
639846 4533731 10 2209144 34 50 96 145 389 2278 1 14.31068 10156 8.270597 4
640456 4533727 10 180 25 44 64 142 389 2301 1 14.20335 10211 6.666667 3
641164 4533696 10 138.8141 25 36 59 137 389 2265 1 13.99022 10156 8.858455 4
613569 4533560 2 133.741 81 86 169 162 389 1915 1 16.2554 10251 53.63521 4
632172 4533556 15 195.2551 42 54 97 149 389 1920 3 14.0167 10000 4.750731 4
631426 4533398 15 123.6901 40 49 103 154 389 1934 1 14.12138 10000 3.004626 4
638521 4533389 10 160.2011 22 44 51 136 389 2219 1 14.18046 10211 11.07111 3
639198 4533352 10 219.8056 25 45 63 138 389 2240 1 14.21422 10156 6.508542 3
631965 4533325 15 135 43 50 104 151 389 1910 3 14.00793 10000 2.946278 4
627207 4533308 10 183.106 36 53 72 146 389 1987 1 15.16347 10239 53.82907 4
639842 4533290 10 178.1524 27 48 78 144 389 2256 1 14.16442 10211 12.92339 4
640475 4533281 10 184.3987 31 48 79 138 389 2270 1 14.0514 10000 5.432669 4
641164 4533273 10 122.0054 31 51 84 140 389 2245 1 13.85291 10156 7.861651 4
613246 4533257 2 136.5343 86 91 179 158 389 1929 1 16.40904 10041 66.0203 4
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2093
2123
2007
2153
2116
2066
2208
1945
1908
2206
2174
2064
1916
2103
2016
2046
2179
2189
1999
2201
2200
2179
2072
2224
2167
2183
2228
1941
1919
2112
2144
2039
1925
1904
1947
2152
1854
2174
1883
1989
1933
2129
2146
1914
2649
1907
1960
2155
2728
2112
1843
2663
1901
2152
2682
2737
2057
1986
1894
2740
2210
1898
2735
2644
2693
2744
2186
2221
2032
1899
2712
2689
2154
2214
2187
2707
1944
1890
2702
2656
1912
1984
2641
2116
1988
2151
2476
2215
2547
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13.95665
13.89455
13.96361
16.66417
14.03829
13.9215
13.84014
14.09056
16.558
13.72196
14.0459
14.01492
13.84246
13.70908
13.93267
16.82822
15.42304
14.01626
14.02179
14.60439
13.9714
14.01012
14.0144
13.85647
13.81413
13.40717
13.99524
13.66813
16.69492
14.81041
13.95197
13.94661
14.56015
14.89919
13.80313
14.71051
13.89085
16.63562
13.88235
14.9607
15.839249
13.78159
13.31905
13.8353
16.85792
20.97532
13.83875
14.79139
13.7643
20.84481
13.23716
16.71955
21.16136
15.1691
13.33446
21.32527
20.90224
17.1402
15.50723
13.71838
20.90145
17.23286
13.7238
20.99227
22.03892
21.62816
21.05794
17.35413
17.33137
17.21201
13.68363
22.03542
21.81082
13.24963
17.41495
17.45657
2191517
14.43695
15.35584
21.9924
22.03936
13.65743
14.81327
22.01171
13.56428
14.52516
13.22572
20.9275
17.56893
20.94949

10260
10156
10337
10000
10340
10000
10260
10337
10041
10000
10211
10156
9850
10156
10211
9780
10251
10156
10156
7278
10000
10000
10211
10260
10337
10156
10211
10000
10041
10161
10260
10260
8349
10041
9486
8349
10156
10156
10211
10239
9505
9700
9929
10337
10251
7817
9137
7817
10211
7817
9929
10000
7817
10340
9981
6747
7817
9780
10161
10211
7817
8363
10156
6747
7817
7817
7817
7817
7817
10000
10156
7817
7817
10156
8756
8756
7817
9312
9929
7278
7817
10260
7614
8756
10211
8349
10000
6747
8756
7614

16.50968
12.5
20.04336
3.72678
37.21652
5.303301
19.75545
17.43008
61.94195
5.69017
9.22331
15.36591
32.36081
6.508542
8.333333
7.45356
54.80394
9.718253
6.009252
60.3491
5.068969
5.558027
13.56568
16.00781
17.08841
9.877725
9.22331
5.335937
74.26726
61.03562
21.34375
20.63236
42.78905
80.69576
25.72558
36.63825
12.0185
10.62296
10
56.25823
57.71698
12.26162
19.23899
21.08185
54.82928
53.04937
33.59274
53.78068
7.192782
45.86362
25.87362
5.270463
54.59764
40.77802
14.24001
71.5891
54.93999
7.660324
55.99169
10.62296
55.43076
55.33358
12.0185
65.83334
49.17373
53.8581
48.49112
54.27873
50.86065
5.335937
13.60402
50.11099
49.58508
125
38.57262
45.49115
56.05677
22.63846
16.18041
56.81964
47.72607
24.7347
64.23968
43.87878
8.498365
42.93487
5.803495
62.59715
40.7269
65.96506

(00)
[\S)

NWRNBAENNN =W NN WWAEANNEAREWNNNNONNWAEBRANNDANBANONNONNARMAENBDDRWERAWNANLLDLLELAWADLONNWNWWARWANWNLIBNNONWAWRNRN




641466
629665
634803
635870
611219
609978
588345
619374
637855
597037
587853
610303
620615
619842
596301
637094
596705
610980
587469
621865
637393
620067
641300
619402
612464
635497
610731
621495
619114
620450
600031
638940
620874
641439
583261
591773
610280
636073
639212
619899
599222
635771
620652
629777
641060
619265
639443
592341
629426
634262
593643
639679
619650
639964
600427
612164
641442
640241
620304
629090
598774
590937
598490
636159
588567
589783
637864
628878
597923
608485
611872
590233
635566
633978
617237
638308
590726
619983
597299
588042
616824
620289
596667
609095
639070
638500
635811
595942
636152
595313

4531624
4531548
4531397
4531305
4531241
4531238
4531237
4531181
4531180
4531174
4531170
4531169
4531164
4531150
4531126
4531065
4531056
4531052
4531042
4531041
4531023
4531007
4530993
4530971
4530968
4530968
4530933
4530932
4530918
4530908
4530865
4530865
4530861
4530851
4530840
4530840
4530840
4530775
4530773
4530764
4530745
4530744
4530743
4530739
4530729
4530727
4530721
4530707
4530704
4530704
4530703
4530659
4530646
4530619
4530618
4530613
4530611
4530602
4530589
4530587
4530576
4530562
4530526
4530484
4530467
4530447
4530439
4530421
4530407
4530400
4530386
4530365
4530348
4530346
4530330
4530321
4530284
4530279
4530275
4530271
4530222
4530215
4530180
4530172
4530125
4530116
4530100
4530092
4530048
4530025

15

151.9275
347.3807
18.43495
0
138.0775
0.9093804
153.435
144.4623
15.85193
349.6952
152.8787
347.7995
45
18.43495
354.0939
0
348.6901
156.8982
157.4794
330.9454
19.44003
101.3099
171.2538
63.43495
327.4583
0
168.8262
243.435
225
135
15.59281
269.1186
135
177.5105
14.93142
25.01689
166.4296
63.43495
182.4895
114.444
345.7355
26.56505
180
177.3057
180
54.46232
192.9946
12.09476
163.7398
297.7585
343.9797
142.125
74.74488
243.435
33.36637
289.9831
180
32.125
101.3099
136.3322
25.11484
12.26477
8.972627
45
340.5139
26.89624
74.35775
139.4412
0.7848246
31.50427
316.1458
11.04094
-1
318.9452
9.38151
343.2173
15.9454
39.28941
334.2307
343.6105
352.606
55.30485
320.7106
26.99584
358.1524
9.637538
-1
311.1859
0
343.0725

164

38

25
16
34
21

16
27
39
26
23
49
27
25
32
44
17
21

16
38
14
15
24
45
16
52
44
15
39
22
19
18
15
38
15
15
20
35
16
4?2
20
21
36
12
37
13

48
a7
51
52
74
60
54
53
36
41
80
39
48
53
53
a7
49
81
84
48
41
54
42
49
60
51
93
50
52
51

153
35
47
41
36
a8
79
48
40
53
37
47
49
53
42
52
40
42
45
34
30
40
52
4
48
56
42
a1
43

41
46
36
44
35
35
43
60
37
60
53
38
49
36
31

38
51
40
36
34
48
40
55
34
38
45
20
42
24

113
40
114
107
150
104
46
106
43
31
52
72
100
108
49
47
31
175
55
105
42
109
69
99
100
107
187
99
98
107
194
50
98
67
26
28
166
100
65
104
41
100
98
75
68
107
64
30
80
51
36
64
107
70
60
96
74
73
89
99
43
53
30
98
22
29
58
85
32
121
103
30
97
63
40
48
28
99
30
27
43
97
30
105
51
49
89
30
92
16

151
136
157
154
153
148
127
158
141
124
126
146
155
159
130
139
127
158
129
152
138
158
146
157
135
156
162
154
157
158
77

137
158
147
120
127
161
154
142
158
124
157
155
134
146
157
142
127
144
138
123
142
158
142
127
138
147
141
157
144
127
127
123
155
120
123
144
149
123
157
144
123
154
141
136
140
123
158
122
122
137
158
123
154
138
143
155
120
154
121

389
389
389
389
389
389
435
389
389
435
435
389
389
389
435
389
435
389
435
389
389
389
389
389
389
389
389
389
389
389
439
389
389
389
473
435
389
389
389
389
439
389
339
389
389
389
389
435
389
389
435
389
389
389
439
389
389
389
389
389
439
435
439
389
435
435
389
389
439
389
389
435
389
389
389
389
435
389
439
435
389
389
435
389
389
389
389
435
389
435

2139
2045
1992
1990
1908
2158
2734
2301
1902
2682
2770
2158
2273
2288
2666
1934
2691
1902
2777
2291
1923
2284
1864
2298
1978
1995
1900
2280
2298
2273
2606
1869
2271
1828
2852
2679
1933
1993
1900
2288
2638
1996
2270
1877
1794
2304
1899
2675
1915
1963
2586
1896
2298
1893
2617
1956
1789
1875
2272
1907
2690
2680
2703
1997
2901
2858
1915
1896
2744
2058
1940
2821
2002
1933
2013
1919
2785
2288
2746
2896
1927
2278
2719
2028
1891
1917
2004
2667
2002
2614
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13.18061
14.63854
13.6568
13.59268
17.37843
17.52444
22.35738
17.86849
13.50083
21.40805
22.37616
17.50753
17.88219
17.91777
21.38867
13.53287
21.46554
17.45578
22.45031
17.69472
13.51198
18.0116
12.97943
18.02285
17.19448
13.63413
17.55564
17.85749
18.01416
18.05995
20.79649
13.3544
18.01974
12.87856
22.08054
21.90435
17.65881
13.60584
13.30961
18.19573
21.32425
13.62738
18.11786
14.67239
12.9593
18.16112
13.26874
21.82114
14.7834
13.76526
21.64591
13.23145
18.22834
13.17116
20.61268
17.40044
12.83298
13.12106
18.19635
14.90301
21.58006
22.17985
21.74591
13.62696
22.7555
22.53815
13.44709
14.97207
22.01929
18.2121
17.56905
22.4795
13.71277
13.87396
17.54889
13.38237
22.35942
18.40842
22.16207
22.89476
17.43709
18.35355
22.14309
18.19809
13.27124
13.36417
13.7038
22.03304
13.69204
21.95812

10156
8854
10000
10000
10251
8854
10156
10000
8854
9312
10260
8854
10000
10000
9700
9312
9312
10041
10260
10000
8854
10000
10337
10000
8363
10000
9904
10000
10000
10000
8349
9850
10000
10337
9312
9486
9904
10000
10211
10000
9312
10000
10000
9904
10337
10000
10000
8854
10340
9486
8349
10000
10000
10000
8756
9749
10211
9486
10000
10251
9137
8854
8854
10000
8854
9137
9981
10041
8854
8756
9137
8854
10000
9486
7817
8854
8349
10000
9137
9312
7817
9780
9486
8363
8854
9312
10000
9137
10000
8854

14.16667
28.60774
1.317616
1.666667
54.87992
26.25331
14.90712
3.584302
35.08422
18.6339
19.19382
31.54582
0.5892556
1.317616
12.14782
18.33333
16.99673
64.77793
18.49362
4.289846
30.04626
4.249183
21.92158
1.86339
51.898
1.666667
68.80427
3.72678
2.946278
1.178511
37.20252
27.08654
1.178511
19.18477
25.87362
20.69118
74.58217
1.86339
9.592387
5.034603
25.36539
1.86339
1.666667
70.91172
17.5
3.584302
5.559027
35.79455
41.66667
17.89243
43.78372
4.750731
4750731
1.86339
40.90979
39.01567
13.33333
21.15584
2.124591
50.68969
29.45099
29.4215
32.05898
1.767767
28.72886
32.23719
10.8173
60.87613
30.41952
45.44915
29.46867
34811
0
17.129
48.56625
27.41781
36.40055
5.921946
26.8354
22.15006
55.04102
6.588078
23.68778
49.56757
25.84677
22.39947
0
35.43382
1.666667
30.05204
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(0 0]
[IsN

609610 4530009 3 20.73871 48 57 111 158 389 1994 2 18.17238 8349 45.89012 4
637696 4529979 10 354.4725 19 39 40 141 389 1956 3 13.51699 9700 12.97701 3
617984 4529975 10 337.8645 23 26 66 146 389 2135 1 18.01351 8363 53.07882 3
617668 4529920 10 320.2624 25 29 52 151 389 2090 1 17.87702 8756 44.97298 2
610661 4529911 3 4763642 56 64 116 154 389 1977 2 18.02262 8854 30.10399 4
610090 4529907 3 5710593 44 49 95 151 389 1992 2 18.1467 8349 41.87448 4
599194 4529698 9 124.0772 29 51 68 143 439 2538 1 21.78378 10309 34.20729 4
599937 4529661 9 177.0643 31 51 72 147 439 2473 1 21.34544 10377 32.54271 4
592519 4529646 4 352.2664 15 36 32 125 435 2689 i) 2221745 8854 34.05979 2
599561 4529639 9 156.6148 34 54 67 141 439 2464 1 21.59859 10302 33.59274 4
593026 4529576 4 0 16 41 33 126 435 2704 1 22.20412 8854 33.33333 2
619331 4529533 12 108.435 41 51 115 158 389 2333 1 18.58661 10000 2.635231 4
593420 4529530 4 4.6859 16 43 39 126 435 2719 1 22.199 9312 25.50191 3
596233 4529501 9 173.8845 41 67 121 138 435 2693 1 22.30295 10337 23.46688 4
593887 4529499 4 8.746162 15 37 33 126 435 2713 1 22.17601 9312 21.92158 2
596593 4529495 9 181.0416 14 14 15 134 435 2693 1 22.35662 10337 22.92045 1
594268 4529481 4 3.2397 15 38 36 125 435 2717 1 22.16497 9312 22.11868 2
595891 4529456 9 171.4309 41 65 121 141 435 2704 1 22.26468 10377 30.76005 4
595556 4529431 9 188.5308 41 61 122 139 435 2699 1 2221344 10377 33.70625 &
589611 4529397 4 25.97439 17 38 40 133 435 2742 1 22.87827 9486 18.07584 2
589914 4529330 4 24.22775 18 42 43 135 435 2733 1 22.80849 9486 18.27643 3
611642 4529312 10 300.5153 23 31 39 128 389 2059 2 18.21351 7614 73.03205 1
590779 4529279 4 8287498 22 41 67 137 435 2682 1 22.60402 9981 13.4371 3
591129 4529275 4 350.1342 18 36 51 137 435 2691 i 22.55411 9312 19.45436 2
590164 4529271 4 34.2157 24 43 79 137 435 2721 1 22.77475 9780 12.59685 3
597330 4529258 1 182.1211 104 106 169 107 435 2657 1 22.37724 10211 11.25771 4
590456 4529246 4 16.69924 21 36 59 141 435 2700 1 22.68946 9312 17.40051 3
596442 4529207 15 183.3665 34 46 102 137 435 2643 1 22.39529 10211 7.095578 4
598391 4528976 4 2444395 20 44 48 127 439 2551 1 22.07146 9486 20.13841 3
584730 4528928 6 71.56505 44 62 104 146 473 2869 1 23.21976 10000 3.952847 4
591678 4528912 18  65.22486 25 41 72 132 439 2651 1 2256341 9780 11.93152 3
611465 4528842 10 292.5206 19 35 48 135 389 2083 2 18.54613 9632 55.48085 2
599056 4528841 4 19.69862 22 45 46 129 439 2494 1 21.83678 8349 35.84787 3
591868 4528766 18 113.1986 20 65 53 129 439 2641 1 22.56638 10000 3.173239 2
599878 4528686 4 357.93 18 40 47 130 439 2446 1 21.47698 8854 34.60592 3
584743 4528617 6 63.43495 31 56 90 140 439 2872 1 23.30704 10000 3.72678 4
591945 4528473 18  71.56505 21 61 66 130 439 2639 1 22.63272 10000 5.270463 3
586251 4528467 6 90 42 57 111 144 439 2842 1 23.38494 10000 3.333333 4
592150 4528458 18 -1 25 69 95 140 439 2631 1 22.63862 10000 0 4
598678 4528456 4 4513988 141 139 238 93 439 2586 1 21.96055 8854 31.7652 4
596407 4528438 6 # 36 60 103 147 435 2648 3 2237675 10000 0 4
598106 4528423 1 1242157 28 65 100 146 439 2645 1 22.13406 10156 12.59685 4
586368 4528370 6 270 40 57 106 143 439 2845 1 23.42055 10000 5 4
597162 4528368 1 291.8014 27 64 90 145 435 2664 1 22.32372 10000 4.487638 4
597575 4528308 1 116.565 30 63 97 145 439 2668 1 22.25057 10000 3.72678 4
595804 4528260 6 135 36 63 97 147 435 2655 1 22.37895 10000 2.357023 4
586559 4528253 6 198.435 40 60 100 142 439 2849 1 23.43311 10211 10.54093 4
597207 4528121 [S] 225 33 60 101 148 439 2667 1 22.2989 10000 1.767767 4
595246 4528005 1 158.1986 37 64 99 149 439 2654 1 22.42167 10000 4.487638 4
607654 4527891 9 7.926927 29 51 89 149 389 2444 2 20.35538 8854 33.23423 4
596714 4527823 6 325.3048 34 59 107 145 439 2646 1 22.35456 9780 6.588078 4
588882 4527811 8 135 25 68 105 142 439 2742 3 23.30039 10000 0.5892556 4
612694 4527789 9 316.3322 29 41 58 135 389 2263 1 19.31338 8363 50.68969 3
613811 4527734 8 341.0954 24 47 73 138 389 2280 1 19.27968 8854 32.1509 3
589370 4527700 18 186.3402 25 75 101 137 439 2737 3 23.24409 10000 3.773077 4
629012 4527686 15 276.3402 26 47 71 141 389 2099 1 16.04947 10000 3.773077 3
621546 4527594 4 18.00416 16 42 33 137 389 2098 1 18.21926 6747 70.09914 2
613582 4527549 9 349.9194 23 45 60 139 389 2315 1 19.41087 8349 38.08798 3
588063 4527487 8 45 20 40 50 129 439 2761 1 23.50786 10000 2.357023 2
611342 4527476 9 343.4127 25 42 63 141 389 2281 1 19.55703 8349 40.86733 3
609109 4527456 9 354.5597 24 45 70 142 389 2292 2 19.96332 8854 35.15837 3
608752 4527452 9 1.77147 26 45 70 142 389 2292 2 20.07443 8349 40.43599 3
609499 4527429 9 24.10223 26 45 70 147 389 2252 1 19.84459 9137 34.6911 3
608358 4527405 9 357.8253 28 51 62 137 389 2313 2 20.25121 8854 32.94039 4
587947 4527393 8 45 23 74 66 128 439 2765 2| 23.56855 10000 1.767767 4
613523 4527391 9 354.5881 24 44 68 141 389 2371 1 19.61439 8349 39.76057 3
609887 4527375 9 356.9872 25 43 70 142 389 2244 1 19.78048 8854 31.7105 3
589161 4527363 18  63.43495 20 74 63 140 439 2739 3 23.42556 10000 3.72678 2
587828 4527347 8 11.30993 25 68 96 136 439 2768 1 23.60163 10000 4.249183 4
628954 4527326 7 0 23 80 81 136 389 2097 1 16.32822 10000 3.333333 4
587639 4527325 8 29.0546 19 72 56 129 439 2775 1 23.64071 10000 4.289846 2
589336 4527310 18  23.19859 25 75 7 139 439 2736 3 23.40866 10000 3.173239 4
611149 4527286 2] 335.1126 25 44 66 137 389 2302 )| 19.76068 8756 44.55412 3
587427 4527285 8 39.80557 21 63 70 130 439 2780 1 23.66269 9780 6.508542 4
621874 4527282 4 1.169139 17 40 30 130 389 2135 1 18.2736 6747 61.26275 2
628095 4527247 15 18.43495 23 40 80 148 389 2115 1 16.60729 9700 9.22331 3
629082 4527173 7 356.1859 22 85 76 135 389 2107 1 16.38221 9700 6.263874 4
610892 4527144 9 338.1986 25 43 63 137 389 2341 1 19.81223 8349 40.38874 3
628748 4527123 7 0 28 71 88 142 389 2106 1 16.47159 10000 3.333333 4
611527 4527099 9 359.4213 24 51 78 138 389 2402 1 19.85914 8349 41.25211 4
629137 4527072 7 3.814075 25 79 82 138 389 2112 1 16.41797 9700 6.263874 4
622453 4527048 4 354.1361 12 36 22 128 389 2136 1 18.2227 6747 77.4888 2
628911 4527025 i 318.5763 29 68 88 142 389 2111 1 16.50721 9780 9.446486 4
628377 4526998 15 54.46232 32 47 97 149 389 2120 1 16.6457 9780 7.168604 4
629166 4526938 7 0 24 84 89 140 389 2117 1 16.54037 10000 5 4
607817 4526743 4 355.0063 20 42 36 132 389 2437 1 20.6353 8349 43.08019 2
589677 4526719 8 45 23 64 70 129 439 2737 3 23.59503 10000 4.714045 4
621663 4526556 12 293.1986 34 53 88 146 389 2270 1 18.62794 10000 3.173239 4
607298 4526545 4 300.8015 17 39 52 131 389 2458 1 20.86976 8363 50.44937 2
633374 4526319 15 315 24 42 66 139 389 2156 1 16.20741 9780 9.42809 3




633956
615347
621368
613379
615316
633759
598575
594125
594730
594996
610834
613139
612214
621114
620432
625300
639929
640212
639631
620286
624624
642185
623350
623706
621660
622084
618590
618222
617749
620967
621324
619461
642426
619067
623407
642366
623817
619154
621200
617772
642706
622124
621638
618606
620462
642614
620747
611793
611279
619154
620464
618404
621092
616566
617614
620037
620577
618527
620119
619654
618153
617596
614693
616858
612719
613861
619570
608316
609164
638668
590346
590647
613885
607799
609550
590798
590253
590940
638505
590520
618620
590649
589995
619903
590325
620120
619162
590780
590499
618653

4526271
4526213
4526175
4526146
4525957
4525954
4525895
4525868
4525848
4525820
4525813
4525666
4525581
4525406
4525382
4525334
4525164
4525155
4525148
4524901
4524856
4524842
4524827
4524825
4524814
4524810
4524793
4524749
4524741
4524729
4524712
4524701
4524698
4524697
4524549
4524518
4524464
4524394
4524384
4524363
4524349
4524292
4524267
4524230
4524211
4524125
4524015
4523970
4523967
4523862
4523857
4523817
4523769
4523751
4523747
4523700
4523588
4523472
4523416
4523404
4523388
4523324
4523319
4523252
4523081
4523080
4523071
4522969
4522942
4522941
4522779
4522657
4522558
4522548
4522443
4522392
4522167
4522126
4522061
4522031
4521957
4521887
4521827
4521771
4521765
4521761
4521760
4521758
4521681
4521677

o>
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318.3665
101.3099
335.556
12.99462
116.565
2915014
180
26.56505
-1
=
253.0725
129.8056
243.435
338.9625
11.30993
319.3987
359.2927
359.4213
9.605205
293.1986
334.44
36.8699
90
26.56505
345.9637
53.1301
45
329.9314
344.7449
333.4349
3.012788
45
34.93931
336.8014
60.9454
33.84534
12.52881
335.556
333.4349
303.6901
12.91781
4.398705
299.0546
20.55605
334.6538
22.57414
333.4349
288.4349
4.398705
67.38013
12.99462
5710593
2822648
37.87498
336.8014
334.6538
40.42608
296.5651
338.9625
14.53446
0
309.2894
85.6013
315
194.0362
90
45
329.0363
3.814075
45
7.594644
46.84761
333.4349
45
-1
93.65222
28.61046
41.18592
326.3099
45
3415651
65.32314
333.4349
359.1931
37.87498
9.117863
325.008
64.79887
53.53077
343.1786

25
36
25
29
36
25
38
35
33
25
35
33
30
31
32
31
12
13
15
24
27
15
30
26
30
30
29
23
21
24

34
14
32

18
20
23
28
26
15
35
36
30
28
18
23
24
31
23
31
33
18
28
27
28
28
23
31
27
21
28
34
22
33
31
29
33
27
30
18
18
31
29
34
16
17
12
32
16
15
16
17
14
16
15
15
15
16
15

61
102
80
98
111
73
118
12
110
80
105
93
91
97
107
79
23
32
36
35
92
32
91
91
100
100
100
76
76
67
69
94
45
93
75
48
51
66
83
75
38
106
105
106
61
51
77
72
97
85
98
86
50
99
74
79
75
77
100
89
59
S5
110
81
81
81
85
101
99
110
50
50
106
98
114
52
46
28
101
38
32
37
48
24
48
26
26
39
35
32

140
153
142
151
150
138
150
143
139
131
148
153
147
135
142
152
126
127
125
140
151
128
151
145
150
154
142
142
140
137
143
145
128
146
147
126
147
144
146
139
123
187
148
141
144
125
141
144
148
144
144
142
133
148
143
147
150
143
149
147
138
140
150
137
144
144
147
148
149
149
123
123
146
147
146
125
121
118
148
120
123
122
121
123
119
124
122
120
117
123

389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
641
641
641
389
389
662
389
389
389
389
389
389
389
389
389
389
663
389
389
663
389
389
389
389
663
389
389
389
389
663
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
389
625
439
439
389
389
389
389
389
389
625
389
389
389
439
389
389
389
389
389
389
389

2183
2338
2275
2388
2336
2181

2605
2647
2632
2632
2360
2397
2384
2238
2234
2254
2249
2245
2245
2248
2260
2353
2281

2261
2301
2298
2320
2324
2307
2308
2312
2317
2351
2318
2281
2427
2272
2325
2320
2326
2434
2323
2329
2338
2271

2542
2291

2377
2329
2343
2295
2368
2324
2346
2356
2331

2327
2391

2341

2332
2387
2382
2415
2357
2392
2446
2373
2451

2480
2412
3015
3010
2455
2463
2447
3002
3075
2994
2422
3071

2494
3068
3110
2562
3108
2555
2531
3057
3102
2533
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16.18279
19.77361
18.86333
20.31351
19.85391
16.46642
22.43253
23.14098
23.02838
22.98316
20.48787
20.49704
20.61109
19.33922
19.36528
18.95831
15.70725
15.61774
15.87872
19.6809
19.60582
15.20025
19.71355
19.69987
16.75284
19.75069
19.81549
19.85311
19.89675
19.78851
19.80353
19.80685
15.14634
19.82368
19.89298
15.33554
20.03263
20.09232
20.11516
20.18387
15.47471
20.20166
20.18589
20.22152
20.18516
15.6757
20.34715
20.92847
20.95113
20.5478
20.54494
20.58734
20.62487
20.70319
20.66067
20.62697
20.70946
20.86662
20.95654
20.95237
21.00488
21.06562
21.11225
21.1073
21.27826
21.23561
21.19145
21.74255
21.67191
17.85489
2589474
25.88955
21.58739
22.00292
21.90849
26.09722
26.37585
26.20972
18.11566
26.42434
22.49816
26.60226
26.79871
22.77888
26.74632
22.77562
22.79192
26.61355
26.75635
22.85808

9780
10000
10000
10000
10000

9981
10000
10000
10000
10000

9981
10156
10000
10000
10000

9780

8854

8349

8854

9780

9780

8756
10000
10000

9700
10000
10000

9780
10000

9780

9700
10000

8756
10000
10000

8756

9700
10000
10000
9780

7817
10000
10000
9700
9780
8349
9780
9981
10000
9981
10000
9700
9981
10000
9700
9780
9780
10000
10000
9700
10000
10000
10000
10000
10211
10000
9780
10000

9700
10000

9700

9486
10000
10000
10000

9929

9780

9486
10000

9780

9700

9486

9780

8854

9780

8854

9486

9780

9780

9312

10.03466
2.124591
5.034603
5.559027
3.72678
14.77846
3.333333
5.59017
0
0
10.01735
6.508542
1.86339
5.803495
2.124591
7.682954
33.75257
41.25211
27.46842
9.519716
10.62296
37.5
3.333333
3.72678
6.871843
4.166667
2.357023
9.147708
4.750731
7.45356
7.927624
2.357023
37.10439
3.173239
4.289846
42.64273
7.682954
5.034603
1.86339
6.009252
46.59593
5.432669
4.289846
7.120003
8.759915
40.16027
7.45356
10.54093
5.432669
10.83333
5.559027
8.374896
9.807169
4.750731
6.346478
8.759915
14.77846
3.72678
5.803495
11.62194
3.333333
5.921946
5.432669
4.714045
6.871843
3.333333
11.19586
4.859127
6.263874
0.5892556
12.61062
18.27643
1.86339
4.12479
0
19.62319
10.44164
17.71691
3.004626
12.37437
10.54093
16.96606
7.45356
29.58627
9.501462
34.18191
20.34426
15.65691
11.91696
18.71756
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619652
590646
618828
619306
589991
598352
590268
619117
633759
590482
597318
618771
589678
600893
597606
633407
632663
632982
626961
628256
600392
590117
589829
598339
597312
590353
599297
583071
623968
597106
582758
632603
638326
638595
599090
618028
618121
598432
590737
596871
598822
590596
590641
618718
590748
608486
632570
582262
590838
590566
598402
601362
628402
583716
627246
632131
601916
591103
618872
581811
598377
608440
582540
596122
582003
608281
581847
638482
601443
631888
608088
582272
622470
582808
628265
581605
627229
591076
621890
608458
631537
619935
598175
582120
638051
608179
619820
591025
621503
607851

4521592
4521561
4521498
4521480
4521390
4521386
4521327
4521291
4521288
4521235
4521212
4521155
4521116
4521106
4521053
4521033
4521022
4520999
4520984
4520971
4520957
4520919
4520910
4520899
4520862
4520844
4520799
452077C
4520750
4520739
4520738
4520730
4520720
4520719
4520706
4520669
4520634
4520615
4520609
4520596
4520587
4520550
4520459
4520447
4520422
4520408
4520395
4520385
4520370
4520358
4520353
4520340
4520331
4520326
4520282
4520275
4520261
4520255
4520250
4520242
4520178
4520164
4520125
4520101
4520094
4520087
4520078
4520067
4520060
4520020
4520013
4519909
4519902
4519901
4519876
4519858
4519804
4519794
4519778
4519763
4519734
4519729
4519709
4519701
4519685
4519678
4519598
4519583
4519537
4519528
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PO LD

342.0506
65.32314
325.3048
338.5747
356.9872
6.340192
33.69007
345.7627
356.6335
41.42366
75.96375
3.814075
330.6422
60.9454
338.9625
333.4349
311.1859
336.8014
144.4623
73.61046
0
8972627
18.43495
299.8459
7.594644
16.69924
37.87498
315
324.4623
341.5651
293.9625
280.3048
99.46232
215.5377
355.9144
2362938
24.59012
79.59229
38.65981
326.6894
357.8789
4.398705
329.0363
319.1849
0
336.5713
291.2505
24.82935
0
37.87498
83.29016
18.43495
100.3758
243435
261.0274
322.4314
2.862405
8.130102
303.9298
5.194429
21.37062
3325256
63.43495
49.76364
90
337.1664
288.4349
45
332.8189
302.1957
338.8602
61.38954
33.69007
34.99202
125.3803
198.435
258.6901
303.6901
319.0856
353.2338
309.5597
18.43495
11.30993
167.0054
108.435
342,646
-1
312.2737
345.9637
348.2317

14
17
14
13
16
15
16
17

15
19
15
14
16
15
17
19
18
18
17
21
16
15
16

15
18

"
(0]

43
15
15
16
24
28
19
22
20
18
22
15
19
23
25
17
27
13
16
14
23
24
15
15
20
25
16
16
22
19
16
20
15
12
19
15
20
13
21
32
15
16
12
24
38
574
20
23
19
15
36
16
15
37
14
26
29
18
31
13
36
15

34
35
37
34

41
34
32
40
32
35
38
33
42
35
45
41
35
36
40
39
34

38
40
34
36
36
64
40
36
40
87
48
33
40
43
45
55
31
33
72
69
32
70
38
41
30
63
80
43
41
40
74
32

36
61
30
38
39
39
44
38
42
35
41
48
44
43
36
43
63
40
46
47
35
33
58
36
36
71
a8
47
46
38
74
27
61
a7

38
44
28
28
44
32
39
43
45
44
46
32
36
42
38
48
58
52
53
37
64

44
33
32
42
43
42
116
34
35
51
69
97
49

35
46
86
27
53
68
92
41
102
24
50
25
88
83
39
a3
52
74
49
44
67
62
38
53
39
20
40
32
58
23
58
107
30
48
23
56
110
50
51
48
43
39
97
42
42
122
3t
50
90
49
111
26
111
40

122
118
122
120
120
128
147
121
128
116
129
120
115
131
123
126
131
129
142
126
135
116
117
126
123
119
131
119
140
122
116
126
134
148
133
122
121
130
126
121
133
124
127
117
130
121
126
113
130
127
126
126
126
131
126
126
135
118
118
117
128
119
120
121
121
118
119
147
123
123
119
119
139
121
126
118
120
114
138
124
126
137
121
120
149
123
136
113
138
122

389
389
389
389
439
389
389
389
389
389
389
389
439
389
389
389
389
389
389
389
389
389
389
389
389
389
389
438
389
389
439
389
625
625
389
389
389
389
389
389
389
389
389
389
389
389
389
439
389
389
389
389
389
439
389
389
389
389
389
439
389
389
439
389
439
389
439
625
385
389
389
439
389
439
389
439
389
389
389
389
389
389
389
439
791
389
389
389
389
389

2599
3094
2587
2597
3141
2671
3138
2643
2517
3135
2707
2648
3160
2568
2699
2517
2489
2504
2875
2798
2598
3173
3180
2722
2734
3178
2696
3186
2913
2754
3191
2494
2429
2431
2708
2704
2710
2731
3186
2760
2722
3189
3193
2862
3196
2619
2513
3195
3197
3198
2737
2594
2806
3127
2820
2488
2631

3197
2932
3292
2749
2678
3212
2816
3296
2685
3307
2442
2640
2475
2681

3280
2915
3203
2810
3310
2820
3227
2943
2786
2473
2960
2793
3285
2454
2784
2960
3241
2941
2798
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22.93244
26.81058
23.1052
23.09868
27.15628
23.98164
27.14404
23.4657
20.26914
27.17513
24.35428
23.55848
27.37037
23.54773
24.37774
20.38467
20.51899
20.47927
24.00172
22.60135
23.75753
27.54086
27.56948
24.27446
24.6107
27.5743
24.08304
27.79304
24.53262
24.76026
27.78672
20.57702
18.38
18.29564
24.18487
2422619
24.2826
24.37181
27.6084
24.86358
24.2801
27.70223
27.80717
24.6718
27.85551
23.70173
20.67748
28.06392
27.86535
27.97468
2461613
24.01367
22.66813
28.26745
23.89258
20.71965
23.97996
27.91585
24.94469
28.16498
24.69689
23.88589
28.19666
25.50237
28.22586
23.95486
28.23548
18.34697
24.15859
20.77865
24.02684
28.41976
24.92902
28.44492
22.8782
28.5122
23.80637
28.38654
25.05232
24.40092
20.91088
25.47332
25.12096
28.54508
18.58244
24.42236
25.56418
28.51657
25.23673
24.55243

8854
9486
9486
8854
9700
9700
9780
8854
9700
9780
10000
8854
9780
10000
9312
9780
9780
10000
10156
9632
9700
9700
9700
9137
9312
9700
10000
10000
9780
9700
9780
9981
10000
10000
9700
9137
9137
9929
10000
9486
9700
10000
10000
9486
10000
9137
9929
9137
10000
10000
9981
10000
9850
10000
9929
9780
9312
10000
9137
9312
9700
9137
8756
9780
9981
9137
10000
10000
9486
9780
8854
9780
9780
9780
10309
10000
9929
9780
9780
9312
9780
10000
9700
10000
10000
8854
10000
9780
9700
9312

31.09685
16.96606
19.76423
35.36025
7.927624
15.09231
6.009252
28.80128
7.095578
9.446486
3.435921
31.31937
15.29797
4.289846
17.41049
13.04373
8.858455
6.346478
10.75291
51.68346
6.666667
8.014744
7.905694
29.30325
2522124
8.700255
4.750731
0.5892556
7.168604
11.85854
8.207381
9.31695
5.068969
3.584302
11.69639
29.10708
27.03521
20.7582
5.335937
17.45033
11.25771
5.432669
2.429563
24.22407
3.333333
27.24631
16.09434
30.76005
3.333333
4.750731
14.26437
5.270463
30.07514
1.86339
24.04423
13.66768
16.68749
5.892557
27.61969
23.01117
10.29091
35.22251
37.2678
7.095578
8.333333
34.35921
3.952847
0.5892556
17.33053
13.29421
33.50477
10.44164
6.009252
10.17213
35.26192
1.317616
25.4951
12.0185
8.270597
2475575
12.43036
2.635231
14.87214
5.559027
1.317616
27.93843
0
12.38839
6.871843
20.42942

(00)
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608321
581606
631320
619695
601571
590932
582478
623816
582255
622765
582017
581098
581844
590842
631195
582693
591069
581726
581227
581357
581580
627185
590554
589164
623768
627172
589190
628080
581262
581542
582104
582363
581831
582723
580601
627576
559088
558972
589139
559053
583079
580541
626806
587186
580604
583501
589384
587233
580807
607924
583747
589121
581864
588169
578667
578325
559052
626786
581019
578952
559166
586201
581852
559289
628585
581261
587417
584057
578168
582058
588878
588351
585977
581376
585198
589212
585375
588756
628660
586485
581991
585539
632835
581548
585689
626816
631947
578125
586277
582296

4519503
4519479
4519427
4519411
4519388
4519385
4519343
4519341
4519340
4519334
4519266
4519208
4519191
4519188
4519158
4519150
4519148
4519133
4519127
4519082
4519073
4518989
4518950
4518946
4518931
4518701
4518692
4518640
4518632
4518547
4518530
4518518
4518500
4518439
4518414
4518406
4518381
4518377
4518333
4518270
4518252
4518239
4518160
4518134
4518096
4518057
4518050
4517956
4517955
4517937
4517864
4517859
4517853
4517850
4517847
4517841
4517827
4517819
4517810
4517808
4517792
4517749
4517739
4517732
4517717
4517713
4517707
4517674
4517671
4517666
4517659
4517657
4517655
4517633
4517611
4517587
4517583
4517578
4517577
4517565
4517560
4517544
4517505
4517500
4517500
4517457
4517438
4517423
4517416
4517357

351.8699
189.8658
293.1986
153.435
353.1572
321.3402
13.73627
225
355.2155
148.4957
344.7805
38.04704
341.9277
317.7263
294.444
48.55173
315
337.7241
39.20078
20.47228
336.3706
222.1376
340.2011
334.9831
164.0546
245.7722
357.5104
275.7106
158.5523
159.444
172.875
178.9949
128.6598
183.0128
114.8637
154.8552
149.0362
163.6105
310.9144
153.435
204.7751
83.13357
56.76829
83.44305
63.26791
208.6105
66.80141
54.21103
37.47618
341.5651
216.8699
126.2538
220.6013
119.0546
181.4688
140.1944
191.3099
62.30053
38.65981
182.0096
101.3099
270
229.2364
45
212.4712
28.7398
53.48895
202.3801
123.6901
167.0054
90
123.6901
259.3803
40.66769
261.6071
121.6075
261.1194
185.1944
184.0856
138.5763
199.44
249.444
305.9097
35.98068
251.565
127.6942
161.565
135
178.2643
161.565

39

43
58
38
105
60
25
48
127
30
120
34
60
33
26
53
80
28
45
67
52
37
41
39
33
118
45
57
28
98
100
102
98
97
104
101
42
57
56
39
56
97
101
37
81
81
88
47
69
122
91
44
83
59
98
92
100
42
69
97
95
84
85
90
27
74
73
97
99
79
53
59
76
75
75
45
71
53
31
82
90
80
40
90
79
45
115
99
87
79

120
122
126
135
130
114
123
141
116
140
107
126
107
112
126
129
112
110
126
123
111
124
114
116
142
125
117
121
125
127
129
124
126
123
131
126
117
118
114
117
122
131
128
133
128
121
117
130
123
133
121
117
123
122
119
121
128
126
121
121
127
117
121
123
124
118
130
122
121
123
119
117
114
122
113
119
112
117
123
120
121
117
124
119
116
127
147
123
120
124

389
439
389
815
389
389
439
815
439
815
439
439
439
389
389
439
389
439
439
439
439
389
389
439
815
389
439
389
951
951
951
951
951
951
951
389
786
786
439
786
951
951
389
439
951
951
439
439
951
389
951
439
951
439
951
951
786
389
951
951
786
439
951
786
389
851
439
951
951
951
439
439
951
951
951
439
951
439
389
951
951
951
389
951
951
389
389
951
951
951

2839
3299
2470
2959
2761
3249
3354
2900
3369
2880
3396
3427
3408
3262
2468
3400
3288
3410
3415
3395
3416
2671
3267
3201
2887
2631
3219
2620
3568
3532
3513
3513
3509
3494
3554
2600
3433
3437
3243
3429
3484
3575
2656
3536
3553
3486
3250
3583
3515
3117
3475
3281
3438
3327
3676
3689
3437
2700
3530
3657
3435
3727
3431
3432
2629
3527
3534
3481
3690
3437
3294
3316
3716
3531
3584
3260
3623
3296
2618
3716
3425
3651
2532
3510
3667
2688
2496
3677
3710
3398
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2462297
28.76801
21.02296
25.85437
2478169
28.77496
28.83533
25.1326
28.84355
25.22884
28.88269
29.12034
28.93469
28.91641
2111111
28.93287
28.91679
28.99108
29.11644
29.07435
29.05949
23.67706
29.18086
29.24179
25.17362
23.60291
29.40206
22.94381
29.4217
29.37374
29.29193
29.28418
29.34026
29.39454
29.83001
23.28066
28.19534
28.2083
29.7368
28.16133
29.55069
29.91165
23.75481
30.67111
29.92093
25.76208
29.84309
30.80126
29.85135
26.47179
29.97604
30.10985
29.55378
30.43119
30.052
30.00416
27.89434
23.76204
29.82436
30.14163
27.85579
31.11188
29.57033
27.78639
22.52758
29.73676
30.84266
30.15883
30.00255
29.55273
30.2424
30.40425
31.11243
29.68393
30.81066
30.22943
30.9173
30.3166
22.49722
31.16072
29.55387
30.97237
21.34522
29.64541
31.02246
23.76967
21.38915
30.04598
31.1814
29.55389

8854
10337
9780
10000
9700
9780
6747
10000
6747
10156
6747
7614
6747
9780
9780
7614
9486
7614
7614
6747
7614
10260
9700
9780
10211
10260
9700
9929
10337
10211
10211
10337
10156
10337
10041
10260
10000
10211
9780
10000
10260
9372
9137
9372
7614
10260
9780
7614
7614
10000
10309
10156
10156
10260
10377
10156
10211
8756
7614
10239
10000
10000
10156
10000
10260
7614
7614
10377
10156
10000
10000
10000
9981
7614
9929
10156
9850
10211
10211
10156
10211
9981
9780
7614
9981
10260
10000
10156
10211
10211

26.5165
19.45436
12.69296

1.86339

10.4914
10.67187
77.20823
2.946278
94.91407
15.14972
117.4527
73.01541
124.9125
12.38839
10.06921

85.6065
18.85618
74.74493
75.81273
66.71352
87.32124
23.59967
11.07111

6.89706
6.066758
18.27643
9.592387
16.74979
25.06935
14.24001

13.4371
23.75365
10.67187
23.78287
75.31416
22.55395
4.859127
7.383352
8.270597

3.72678
23.86304
80.15826
28.89156
72.97736
63.91455
20.88327
12.69296

66.2618
63.00353
1.317616
29.16667
7.750448
7.682954
25.73907
32.51068
6.508542
8.498365
37.64786
74.70312
47.52923
4.249183

5
15.95349

4.12479
16.29801
73.65696

79.8349
30.64129
9.013878
5.559027

2.5
3.004626

13.56568
78.00463
25.69182
12.72028
26.99022
4.602234
11.69639
9.446486
15.02313
14.24001
14.91876
75.17572
13.17616
23.16907
3.952847
10.01735
13.75631
10.54093




631814
585817
578328
582116
586039
587797
632579
628584
578523
588126
629209
627769
607569
588402
578675
601658
602167
632321
626830
605780
610750
627933
608307
589995
624138
589098
608089
588564
596404
624398
608537
589309
587777
624529
568444
588854
608276
632030
589897
596088
588085
608526
6080G0
630032
629757
602327
630306
589407
606202
608252
589742
589552
626840
588313
608513
607950
622794
631821
608617
588603
620138
608211
630269
596202
607939
578102
629735
630012
608486
595895
627812
631687
588800
583368
608823
623294
623456
608151
599408
599986
626852
578393
627727
607920
598902
630885
608353
600381
630213
589024

4517348
4517336
4517318
4517308
4517302
4517292
4517244
4517228
4517213
4517213
4517213
4517212
4517210
4517113
4517082
4517070
4517085
4517042
4517005
4516986
4516958
4516951
4516948
4516909
4516907
4516904
4516903
4516886
4516883
4516861
4516857
4516847
4516844
4516825
4516815
4516796
4516793
4516765
4516754
4516749
4516733
4516724
4516719
4516703
4516698
4516692
4516689
4516685
4516619
4516605
4516604
4516590
4516584
4516568
4516540
4516534
4516516
4516488
4516434
4516429
4516395
4516386
4516380
4516372
4516371
4516362
4516360
4516352
4516347
4516346
4516346
4516287
4516259
4516257
4516252
4516250
4516247
4516206
4516200
4516197
4516189
4516181
4516173
4516172
4516168
4516150
4516147
4516145
4516137
4516116

15

3

oo

HEPEBBELALD

FNPS

~N o

156.8014
230.1944
146.6336
203.9625
206.565
30.32361
308.991
229.7636
148.3925
356.5107
60.25512
53.1301
288.4349
81.08015
155.4099
13.3925
158.9625
325.7843
16.55707
124.3803
198.435
100.6197
180
303.2317
180
350.789
169.6952
37.4316
27.47443
213.6901
220.2364
72.91977
189.8336
281.3099
112.751
335.8908
1940362
315
303.4194
16.38954
200.8068
205.3462
169.992
104.0362
59.03624
154.9831
45
71.18181
258.6901
206.565
322.2303
8.447527
49.76364
2222737
220.2364
165.2564
135
290.8545
240.9454
229.3987
241.6992
183.8141
71.56505
45
180
192.9946
11.30993
63.43495
229.3987
0
62.65012
312.5104
228.8141
225
288.4349
303.6901
341.5651
194.0362
342.646
311.0548
67.89055
205.71
79.21571
176.1859
351.2538
0
213.6901
307.875
81.8699
209.9315

26
35
48
30
36
41
16
13
50
31
16
14
33
53
45
35
40
13
16
33
39
17
15
27
20
32
16
44
16
20
15
73
37
19
18
26
15
16
23
15
42
16
18
32
33
37
33
54
39
16
25
48
18
34
15
16
28
15
14
37
17
23
32
16
18
17
33
32
14

14
16
35
16
36
26
23
17
15
12
18
17
14
15
13
33
15
14
31
39

49
51
57
63
56
40
35
38
59
32
36
38
54
61

61
60
34
35
60
62
37
51
29
38
32
35
43
31
46
35
67
46
63
34
24
47
37
23
34
48
35
32
53
51
65
57
60
61
50
24
45
36
40
35
31
79
32
32
60
32
63
52
38
33

52
55
32
36
37
44
54

56
66
72
43
30
29
38
35
40
33
37
58
36
29
55
45

112
81
102
86
88
50
37
27
105
56
41
39
104
77
107
105
113
36
63
100
123
39
49
44
55
54
43
53
40
49
28
63
86
73
35
25
47
50
28
37
76
40
57
108
111
119
114
74
121
46
28
46
49
79
29
48
99
32
33
92
47
64
111
34
57
42
108
112
28
35
40
37
90
42
107
84
81
52
33
23
46
42
35
40
27
110
32
32
105
75

148
118
123
123
119
120
125
123
124
114
129
126
128
135
126
133
132
126
127
138
131
126
119
107
128
114
118
120
118
131
Rk
134
118
130
118
109
117
129
105
117
117
116
122
153
152
133
150
138
131
118
106
126
126
116
116
119
131
127
197
118
122
119
152
117
119
116
148
152
116
114
126
126
118
115
129
131
131
118
115
111
123
115
126
118
114
148
116
114
152
119

389
951
951
951
951
439
389
389
951
439
389
389
389
439
951
389
389
389
389
1029
1029
389
1029
439
815
439
1029
439
389
815
1029
439
951
815
786
439
1029
389
439
389
951
1029
1029
389
389
389
389
439
1029
1029
439
439
389
951
1029
1029
815
389
1029
951
815
1029
389
389
1029
951
389
389
1029
389
389
389
951
951
1029
815
815
1029
389
389
389
951
389
1029
389
389
1029
389
389
951

2495
3675
3646
3392
3686
3487
2524
2557
3603
3509
2524
2546
3115
3448
3562
3174
3175
2519
2689
3039
3053
2525
3103
3465
2777
3512
3101
3419
3120
2777
3103
3475
3538
2778
3323
3497
3090
2524
3470
3151
3526
3094
3087
2500
2502
3146
2488
3432
3018
3079
3450
3417
2710
3531
3083
3075
2749
2530
3082
3548
2863
3064
2490
3182
3062
3367
2508
2502
3072
3205
2565
2519
3558
3263
3104
2751
2754
3051
3067
3125
2749
3356
2594
3050
3036
2486
3054
3183
2485
3563
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21.4234
31.11052
30.07719
29.55313
31.16488
30.84558
21.42545
22.56208
30.08099
30.77687
22.18192
23.07115
26.93873
30.69946
30.06368
27.27561
27.18543
21.46393
23.85848

26.7217
26.87559
22.99683
27.14176
30.70676
25.13408
30.77347
27.13687
30.80942

28.0968
25.10188
27.19419
30.79929
30.91945

25.1029
27.21925

30.8339
27.19285
21.57287

30.797
28.33083
30.90383
27.21612
27.16307
21.89802
21.98746
27.43213

21.7979
30.85714
26.86215
27.18794
30.86351

30.8832
23.94144
30.89916
27.20524
27.15008
25.29769
21.65729
27.19242
30.94732
25.92855
27.16543
21.88061
28.69028
27.13983
29.75986

22.0724
21.97067
27.18774
28.78398
23.18426
21.73448
31.01469
29.59511
2717173
25.22981
25.21487
27.14468
28.12128
28.16121
24.07804
29.67418
23.33379

27.1225
28.13811
21.79658

27.1569
28.22336
21.94243
31.04826

10000
10156
10260
10156
10156
7614
9780
10156
10260
6747
9780
9780
9981
9372
10309
9700
10000
9780
9700
10156
10000
9981
10211
7978
10000
6747
10211
7614
9780
10000
10156
9372
10377
10000
9981
7614
10211
9780
7614
9700
10340
10156
10211
10000
10000
10156
10000
9372
9981
10156
7614
8349
9137
10260
10156
10211
10000
9929
10156
10156
10260
10211
10000
9780
10211
10000
10000
10000
10156
9700
9780
9780
10260
10156
9981
9780
9700
10211
9700
9486
9137
10156
9929
10211
9700
10000
10156
9780
10000
10156

3.173239
13.01708
20.4549
16.41476
14.90712
76.7504
11.25771
14.19116
25.44056
68.46025
13.4371
125
9.22331
94.05414
27.03521
8.994597
5.803495
12.59685
16.08355
9.592387
3.952847
13.56568
6.666667
57.78312
1.666667
62.47222
9.31695
85.00408
11.74084
3.004626
7.095578
78.02466
31.71597
2.124591
14.00645
82.62406
6.871843
13.55288
73.38303
14.7667
44.5736
8.759915
7.192782
3.435921
2.429563
6.89706
4.714045
78.79518
6.373775
7.45356
79.59315
42.54491
28.38231
2477678
7.095578
8.186201
1.767767
18.72684
8.579692
15.36591
18.45603
6.263874
3.952847
14.14214
6.666667
5.558027
2.124591
3.72678
7.682954
11.66667
13.60402
13.56568
17.71691
6.481812
15.81139
6.009252
6.588078
6.871843
13.96921
17.129
28.78319
12.4861
17.81463
6.263874
10.96079
3.333333
6.009252
14.25219
2.946278
15.86619
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629730
629993
633209
618467
589305
623789
583397
602312
583170
607968
630736
608278
628573
608106
619052
587205
578981
585531
627585
622889
629717
630581
607944
606476
606009
568068
632793
627827
623186
620542
618714
608215
580897
623926
598908
599572
630166
608045
607900
622836
619074
623063
570315
608212
582060
579636
632191
628349
€19272
578155
629767
623993
570201
607834
627881
580969
630457
619827
607608
585972
622832
579136
626941
607756
630116
603071
602560
624051
595581
618796
582024
570430
631608
578439
620087
595358
607702
628559
579503
607505
630631
581014
582584
581713
629787
595163
585677
581985
580031
618817

4516116
4516116
4516088
4516077
4516072
4516067
4516045
4516040
4516024
4516007
4515978
4515948
4515926
4515917
4515900
4515899
4515888
4515870
4515868
4515851
4515839
4515838
4515829
4515828
4515827
4515816
4515790
4515788
4515778
4515756
4515739
4515721
4515704
4515682
4515673
4515664
4515653
4515648
4515644
4515634
4515625
4515618
45156C1
4515601
4515583
4515564
4515559
4515551
4515550
4515549
4515535
4515530
4515520
4515510
4515504
4515489
4515478
4515471
4515459
4515457
4515437
4515422
4515400
4515394
4515389
4515380
4515377
4515363
4515362
4515356
4515346
4515329
4515310
4515308
4515297
4515252
4515250
4515241
4515229
4515218
4515206
4515183
4515162
4515160
4515160
4515153
4515151
4515130
4515091
4515073
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-1
94.3987
315
68.49857
177.7094
323.1301
217.875
104.0362
315
176.1859
90
206.565
135
180
104.0362
123.6901
174.9869
135
70.70995
286.8214
81.8699
135
180
237.5288
279.4623
0
326.9566
75.37913
0
248.4287
80.53768
225
216.0274
0
347.7352
340.7693
90
189.4623
173.6598
271.2189
87.27369
261.8699
176.1859
230.7106
87.1376
194.7436
330.9454
49.3987
90
40.91438
90
0
329.0363
180
79.99202
245.7722
-1
45
198.435
153.435
264.2894
180
135
180
78.69007
45
56.30993
-1
57.875
77.27564
90
135
316.3479
61.92751
51.34019
45
180
86.63354
165.9638
201.8014
45
278.1301
161.565
111.8014
83.65981
45
174.8056
96.34019
192.8043
90

116
121
21
41
97
80
43
11
41
27
104
29
68
34
91
56
48
55
52
45
115
116
34
98
105
61
26
30
50
39
86
38
49
59
27
32
106
43
43

115
66
44
34
37
58
18
41

100
38

117
64
52
43
52
45
92
55
34
74

52
84
35
115

110
49
99
60
48
48
19
59
53

101
44
43
34
35
97
45
44
50
116
99
57
50
42
105

152
154
115
124
122
126
118
133
116
117
148
116
129
116
133
118
117
121
124
122
150
149
116
133
130
122
114
125
124
120
133
117
117
130
113

126
139
116
152
126
119
118
127
117
137
123
117
127
128
117
131
147
152
120
133
121
130
131
119
119
117
118
126
126
118
128
115
119
132
117
122
118
153
126
120
120
117
123

389
389
389
815
951
815
951
389
951
1029
389
1029
389
1029
815
951
951
951
389
815
389
389
1029
1029
1029
786
389
389
815
815
815
1029
951
815
389
389
389
1029
1029
815
815
815
786
1029
951
951
389
389
815
951
389
815
786
1029
389
951
389
815
1029
951
815
951
389
1029
389
389
389
815
389
815
951
786
389
951
815
389
1029
389
951
1029
389
951
951
951
389
389
951
951
951
815

2512
2502
2774
2922
3565
2768
3261
3119
3248
3039
2488
3039
2485
3033
2876
3288
3332
3287
2643
2776
2514
2488
3028
3041
3010
3279
2747
2604

795
2816
2907
3028
3327
2777
3078
3168
2496
3020
3020
2768
2874
2799
3247
3023
3264
3312
2711
2515
2857
3351
2515
2779
3247
3016
2605
3316
2486
2839
3012
3251
2770
3299
2903
3011
2496
3093
3128
2779
3420
2909
3267
3248
2655
3348
2820
3452
3007
2506
3295
3002
2486
3303
3221
3290
2516
3471
3270
3266
3292
2913
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22.09711
21.99745
21.90376
26.33114
31.08137
2521273
29.55644
27.79409
29.45297
27.08146
21.88142
27.07774
22.74413
27.05125
26.15676
30.62811
29.47673
30.27304
23.56366
25.25876
22.15561
21.94299
27.01994
26.90312
26.90304
26.52755
22.02403
23.26252
25.24028
25.72986
26.23108
27.01793
29.25711
25.24493
28.64743
28.62242
22.06073
26.9906
26.98302
25.26249
26.13414
25.24469
27.31129
26.99153
29.16566
29.33246
22.02118
22.88236
26.06005
2944913
22.17629
25.25408
27.22766
26.93977
23.27652
29.17685
22.01884
25.87995
26.89286
30.1639
25.25369
29.30675
2421563
26.87376
22.12547
27.64585
27.92682
25.26457
29.90272
26.17714
29.07009
27.2799
22.08605
29.32203
25.81858
30.06415
26.83503
22.83696
29.20081
26.82541
22.0802¢9
29.06543
29.08818
29.03755
22.22194
30.2484
29.96143
29.03301
29.13143
26.15504

10000
10000
8363
9981
10337
10000
10156
9981
10000
10211
10000
10000
10000
10211
9981
10156
10337
10000
9929
9929
10000
10000
10211
10000
10000
9700
8363
9929
9700
10260
9981
10156
10156
10000
9700
9312
10000
10000
10000
9929
9981
10000
10211
10000
9929
10211
8363
9780
9981
9486
10000
10000
10000
10000
9929
10260
10000
9780
10000
10000
9929
10000
10156
10000
10000
9780
9780
10000
9486
9981
9981
10000
8363
9780
9780
9780
10000
9981
10000
10000
10000
9981
10000
9981
10000
9780
10000
9981
10337
9981

0
5.432669
47.72971
14.77846
20.84999
4.166667
9.501462
6.871843
5.892557
6.263874
1.666667

5.59017
1.767767
5.833333
6.871843
6.009252

23.8412
2.946278
17.65802
18.71756
2.946278
2.946278
6.666667
5.432669
5.068969
3.333333
51.19747
19.80811

15
19.26605
10.13794
6.481812
11.33456
1.666667
9.807169

18.9755
3.333333
5.068969
3.773077
19.58776
8.759915
5.892557
6.263874
5.921946
16.68749
8.186201

55.768
15.36591
8.333333
2481179

5
1.666667
2.429563

5
21.57835
18.27643

0

15.9099
3.952847
3.72678
16.74979
1.666667
7.071068
3.333333
2.124591
9.42809
6.009252

0
21.15584
13.24187
11.66667

0.5892556
50.10059
14.16667
10.67187

9.42809
1.666667
7.095578
3.435921
4.487638
1.76776€7
11.78511
1.317616
8.975275
3.773077
7.660324
4.602234
11.31923
18.80086
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588425
603542
602805
607938
599259
604881
598929
630626
628712
627282
582247
579264
578879
631209
584025
630280
583853
608796
628584
580308
628797
618823
602271
630537
630228
578874
604263
627408
583987
584229
628817
583026
579566
630959
586074
586206
601987
618826
581033
586158
583108
630139
584242
579116
584071
612641
584816
579383
618680
612479
603283
598237
604794
585965
606207
606676
630646
585850
612341
597924
606228
601735
626716
612475
557506
557378
557648
579865
579679
616621
612333
606269
599114
559233
612382
580001
627122
551950
559000
606348
579798
595003
607920
550613
558793
551280
582032
599327
610206
616879

4515070
4515064
4515058
4515046
4515032
4515030
4515019
4515001
4514992
4514991
4514975
4514919
4514915
4514912
4514905
4514901
4514881
4514874
4514861
4514857
4514840
4514808
4514791
4514760
4514714
4514696
4514691
4514690
4514649
4514648
4514641
4514616
4514594
4514579
4514565
4514558
4514508
4514494
4514469
4514468
4514451
4514424
4514418
4514409
4514408
4514408
4514372
4514368
4514363
4514358
4514356
4514340
4514313
4514304
4514294
4514256
4514241
4514235
4514230
4514181
4514180
4514161
4514136
4514121
4514114
4514106
4514106
4514105
4514100
4514067
4514066
4514042
4513966
4513958
4513956
4513934
4513901
4513898
4513894
4513872
4513861
4513858
4513856
4513829
4513803
4513799
4513796
4513789
4513789
4513765
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268.2643
63.43495
94.3987
149.0362
354.9869
62.35402
354.2072
315
63.43495
113.7495
45
68.19859
312.1376
306.9829
295.56
45
243.435
210.9638
63.92464
193.5704
66.80141
77.27564
90
333.4349
11.30993
135
114.444
173.3675
266.9872
241.3895
78.69007
90
111.8014
298.0338
116.565
270
102.5288
45
228.0128
191.3099
-1
-]
232.125
150.6422
263.2902
165.9638
225
85.6013
45
140.1944
104.0362
331.9908
123.6901
116.565
153.435
123.6901
305.1807
90
139.7636
337.0362
-1
178.6678
180
130.9144
21.80141
14.03624
68.96249
51.34019
150.9454
125.5377
139.3987
135
71.56505
104.0362
135
71.56505
144.4623
176.6335
116.565
-1
125.5377
88.83086
183.8141
143.5308
128.6598
161.565
135
95.90614
1563.435
198.435

32
66
57
37
33
65
36
63
59
36
35
43
44
26
36
56
37
66
36
33
65
34
70
56
59
39
67
35
32
38
60
50
36
30
51
60
69
31
37
64
52
60
38
38
35
39
35
39
34
37

55
53
64
56
71
30
73
36
54
50
58
46
39
60
77
71
38
36
76
36
46
72
39
36
38
51
69
38
53
39
53
77
75
37
69
51
88
80
76

38
59
90
31
30
101
33
95
73
82
61
46
54
32
47
105
44
132
49
40
94
52
110
99
109
56
116
67
36
42
99
74
55
31
52
89
117
52
47
96
67
110
40
53
43
30
48
50
48
34
100
86
90
111
61
115
30
103
37
78
56
92
91
41
87
82
87
55
48
101
39
55
92
37
34
56
97
106
34
47
56
76
72
115
40
112
43
89
91
61

116
119
132
121
110
135
iy
141
132
137
119
117
116
118
115
146
174
140
129
117
137
122
129
141
146
118
134
135
115
17
140
122
118
119
123
123
131
122
118
124
123

116
133
130
123
138
121
131
118
116
121
130
137
119
123
126
121
17
117
132
120
123
131
116
120
147
138
123
116
121
119
147
127
129
114
121
124
127

127

951
389
389
1029
389
1029
389
389
389
389
951
951
951
389
951
389
951
1029
389
951
389
815
1029
389
389
951
1029
389
951
951
389
951
951
389
951
951
1029
815
951
951
951
389
951
951
951
1029
951
951
815
1029
1029
389
1029
951
1029
1029
389
951
1029
389
1029
1029
389
1029
786
786
786
951
951
866
1029
1029
1029
786
1029
951
389
1028
786
1029
951
389
1029
1028
786
1028
951
1029
1029
866

3266
3082
3118
3001
3235
3011
3253
2492
2498
2858
3243
3314
3339
2583
3226
2494
3216
3005
2520
3270
2497
2919
3157
2497
2497
3340
3061
2815
3215
3231
2497
3203
3289
2571
3203
3202
3181
2929
3288
3201
3202
2499
3224
3304
3220
2938
3272
3288
2939
2938
3071
3450
3034
3202
2965
2962
2546
3205
2938
3448
2964
3164
2773
2922
3364
3365
3359
3274
3284
2836
2929
2962
3429
3292
2920
3275
2706
3532
3304
2960
3284
3456
2934
3510
3314
3508
3203
3404
2824
2832
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30.77741
27.45646
27.79651
26.79167
29.23178
27.02995
29.33931
22.11951
22.76238
23.90598
29.00697
29.15332
29.20358
22.16862
29.38851
22.18521
29.35729
26.66216
22.86498
29.00484
22.69037
26.13586
28.15848
22.18378
22.21752
29.17833
27.24965
23.76246
29.32482
29.39506
22.67842
29.03093
29.07703
22.21366
29.83501
29.87152
28.39412
26.12568
28.86786
29.82445
28.97565
22.28169
29.2993
29.13421
29.23064
26.14994
29.4536
29.06072
26.14737
26.13491
27.71626
30.35945
27.1178
29.7174
26.78496
26.70587
2227511
29.68523
26.1129
30.54185
26.76979
28.59883
24.34229
26.07186
27.55748
27.59063
27.51152
28.94325
28.99583
25.998
26.07361
26.75254
30.39145
26.93511
25.99874
28.8978
23.9641
30.29402
27.01445
26.70695
28.92027
31.38034
26.43203
30.03192
27.07437
30.16578
28.6812
30.3346
26.1153
25.97106

9981
10000
10000
10000

9312

9780

8854
10000
10000
9981

9780
10000
9780
8756
9780
10000
10000
10156
9486
10211
10000
9981
9981
10000
10000
10156
10000
10337
9981
10156
10000
10000
9981
8756
10000
10000
9981
10000
10156
10000
10000
10000
10000
10156
9981
10211
10156
10000
9780
10156
9981
9486
10000
10000
10000
10000
9137
10000
10156
9137
10000
10337
10337
10156
10000
10000
10000
9780
10000
10000
10156
10000

9981

9981
10156

9981
10156
10211
10000
10000
10000

9372
10211
10156
10000
10211
10000

9981
10000
10000

13.75631
1.86339
5.432669
2.429563
23.8412
9.877725
28.89757
2.946278
5.59017
11.38042
7.071068
4.487638
11.79984
42.25008
10.62296
0.5892556
5.58017
12.14782
21.80246
12.43036
6.346478
13.24187
8.333333
1.86339
2.124591
8.838835
5.034603
18.03738
7.927624
10.44164
2.124591
1.666667
8.975275
36.34805
1.86339
4.166667
7.682954
2.946278
11.21135
2.124591
0
0
4.750731
15.29797
14.26437
6.871843
12.37437
5.432669
6.481812
6.508542
6.871843
22.18139
3.004626
3.72678
1.86339
3.004626
31.09685
5
7.095578
26.6992
0
17.92151
23.33333
8.270597
4.487638
3.435921
5.803495
10.67187
4.289846
3.584302
7.682954
1.178511
10.54093
6.871843
8.838835
6.588078
14.33721
7.095578
3.72678
0
3.584302
81.68367
6.263874
11.91696
5.335937
10.54093
2.357023
12.14782
3.72678
2.635231
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551859
616635
558593
612540
551117
603891
617012
626744
551355
558386
612394
548437
607727
616850
595010
605029
558146
614751
557282
551019
585679
551264
581139
612149
557941
612256
557680
609938
608876
629917
557286
585344
548497
556976
615680
608996
557207
558281
626906
595224
608604
598486
548502
558003
595908
608925
597633
597953
603729
597137
598581
548585
595612
629878
548752
598124
602349
596764
602849
585967
598590
548870
581983
607873
571491
596321
548396
598297
629885
602639
571318
609788
604536
591948
603812
596139
605260
631810
591868
609569
628468
539178
604382
602525
596169
604940
628311
602234
597150
601976

4513760
4513728
4513715
4513710
4513684
4513679
4513675
4513656
4513645
4513639
4513629
4513609
4513605
4513605
4513599
4513578
4513533
4513519
4513511
4513501
4513474
4513469
4513445
4513443
4513437
4513436
4513433
4513431
4513427
4513427
4513421
4513411
4513403
4513368
4513352
4513317
4513304
4513303
4513290
4513257
4513246
4513245
4513225
4513213
4513194
4513184
4513153
4513150
4513107
4513093
4513076
4513070
4513065
4513062
4513034
4512999
4512998
4512985
4512979
4512953
4512909
4512902
4512901
4512868
4512860
4512859
4512853
4512831
4512815
4512795
4512785
4512754
4512720
4512695
4512677
4512655
4512605
4512602
4512598
4512549
4512549
4512542
4512481
4512476
4512457
4512454
4512445
4512350
4512343
4512274
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171.0274
113.1986
135
149.0362
202.3801
54.46232
261.8699
192.5288
173.6598
126.0274
135
74.35775
206.565
-1
75.01014
34.38034
146.3099
23.19859
80.53768
186.3402
135
210.9638
135
135
139.3987
115.3462
146.8887
198.435
180
63.43495
147.0948
90
194.0362
170.2176
198.435
239.0362
153.435
130.2364
186.953
55.34164
194.0362
164.7449
173.6598
126.0274
316.2364
225
204.444
207.3499
131.6335
207.8973
136.1017
139.3987
354.9364
93.81407
127.875
241.2941
337.6199
146.8215
348.6901
325.008
129.7261
129.8056
22.38013
81.8699
90
195.5241
221.6335
206.8962
108.435
354.8056
108.435
143.1301
78.69007
239.0362
90
205.3462
90
289.0577
270
120.9638
65.55605
240.9454
56.30993
45
192.9946
71.56505
65.55605
14.53446
43.31532
0

34
23
16
13
40
38
25
25
33
16
14
37
26
18
58
17
16
32
23
34
21
35
19
30
16
31
15
20
32
30
25
24
36
27
27
32
27
15
27
49
25
43
38
18
23
32
33
41
36
48
50
36
27
29
39
36
13
68
14
21
53
36
20
33
22
34
38
39
28
14
20
30
16
15
33
35
35
13
16
24
16
36
32
16
35
19
17
16
19

67

41
34
71
69
70
40
60

38
63
79
76
58

42
82
73
59
65
64
48
45
38
49
35
84
76
68
70
48
65
74
76
71
69
40
44
55
63
64
66
40
21
68
70
63
66
60
62
72
23
67
67
51
31
63
37
78
53
73
57
71
86
61
64
48
64
34
65
66
32
37
59
58
60
32
34
60
95
68
58
35
65
33
96
39
40
34

105
88
34
32
103
108
93
75
100
38

116
90
61
95
45
37
115
85
102
64
108
50
90
32
110
38
70
120
105
87
73
105
96

113
81
38
62
73
65
106
111
47
33
110
98
97
109
96
99
114
43
103
114
78
27
68
34
63
63
117
52
120
70
91
108
77
99
30
64
17

29
106
88
119
17
30
102
61
98
99
41
93
44
68
36
48
30

122
131
114
121
121
134
125
134
121
114
121
125
129
123
141
121
13
136
122
119
125
120
125
141
114
142
114
126
133
139
123
122
124
121
132
132
122
114
135
137
130
122
126
115
106
136
120
11z
135
120
123
129
119
141
129
115
114
128
117
116
122
126
122
137
119
122
122
121
141
116
119
135
118
121
130
122
134
115
121
137
126
118
131
118
121
126
128
115
120
115

1028
866
786
1029
1028
1029
866
389
1028
786
1029
1028
1029
866
389
1029
786
866
786
1028
951
1028
951
1029
786
1029
786
1029
1029
389
786
951
1028
786
866
1029
786
786
389
389
1029
1029
1028
786
389
1029
1029
1029
1029
1029
1029
1028
389
389
1028
1029
1029
1029
1029
951
1029
1028
951
1029
786
1029
1028
1029
1123
1029
786
1029
1029
1025
1029
1029
1029
1123
1025
1029
389
1138
1029
1029
1029
1029
389
1029
1029
1029

3518
2830
3318
2897
3500
3074
2832
2705
3500
3330
2903
3497
2923
2829
3485
3011
3340
2848
3387
3482
3151
3492
3201
2913
3346
2908
3364
2913
2907
2522
3383
3153
3495
3385
2831
2906
3376
3319
2638
3475
2901
3645
3481
3333
3468
2898
3510
3562
3i00
3510
3606
3470
3440
2529
3454
3573
3162
3515
3185
3104
3565
3431
3201
2912
3295
3504
3457
3582
2531
3192
3294
2893
3029
3287
3074
3478
3011
2825
3285
2892
2537
3532
3043
3200
3463
3021
2546
3220
3345
3230
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30.30017
25.91105
27.15211
25.89616
30.10631
27.52299
25.97492
24.18443
30.17788
27.19578
25.88557
30.04997
26.42517
25.95163
31.4771
27.10238
27.30521
25.72935
27.56597
30.05553
29.45685
30.12937
28.65772
25.82848
27.36166
25.81724
27.46379
26.01893
26.1708
22.37935
27.56506
29.33506
29.93776
27.67676
25.71776
26.12988
27.60065
27.30854
23.97267
31.56101
26.18734
31.17882
29.89151
27.38326
31.30831
26.1137
31.33772
31.32879
27.71826
31.30272
31.15972
29.84837
31.45714
22.39047
29.79104
31.33123
28.47823
31.31542
28.19608
29.52391
31.19204
29.69543
28.50455
26.2359
28.14704
31.37227
29.78194
31.28734
22.38948
28.43054
28.03472
25.84471
27.37349
31.48356
27.71512
31.43616
27.04161
22.19554
31.47136
25.85318
22.945
31.83677
27.43445
28.55309
31.45433
27.1737
23.01603
28.79379
31.38891
28.9416

10211
10000
10156
10156
10211
9780
10000
10337
10000
10156
10156
9981
10000
10000
9372
9780
10156
10000
10000
10000
10000
10156
10000
10156
10156
10156
10156
10000
10000
10000
10156
10000
10211
10211
10000
10000
10156
10156
10337
7614
10000
10211
1021
10156
7614
10000
10156
10309
10156
10156
10309
10156
6747
9981
10156
10304
9700
10251
9700
9780
10304
10156
9700
10000
10000
10211
10156
10309
10000
10000
10000
10000
10000
10000
9981
10156
10000
9632
10000
10000
10000
10156
9780
10000
10337
10000
10000
9700
9486
9700

8.014744
3.173239
10.01735
7.28869
15.32065
10.75291
2.946278
23.04886
3.773077
11.33456
9.42809
10.8173
3.72678
0
78.93607
9.592387
12.0185
3.173239
5.068969
3.773077
1.767767
7.28869
0.5892556
7.660324
15.36591
8.759915
11.44128
3.952847
5
3.72678
8.436857
1.666667
6.871843
12.26162
5.270463
4.859127
7.45356
7.095578
17.2099
82.06112
3.435921
14.25219
7.546154
11.33456
81.92561
4.714045
15.10381
27.20805
10.03466
8.014744
30.64696
7.682954
99.1369
6.263874
14.25219
39.9044
15.32065
51.77408
6.373775
10.17213
38.46445
13.01708
7.660324
2.946278
0.8333333
15.56795
10.03466
32.23719
3.952847
4.602234
3.952847
4.166667
4.249183
2.429563
6.666667
8.759915
g
48.49112
1.666667
2.429563
5.034603
12.86954
6.009252
4.12479
16.67708
2.635231
5.034603
11.62194
20.04336
10
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538935
631474
604147
604767
539216
585070
601661
539539
600990
601350
597612
587364
629803
542085
584916
587567
598066
613092
587763
604462
538954
541967
542105
587976
539869
584977
539605
631090
539201
635155
605255
598960
626874
584918
541920
542137
602066
599341
612216
634860
630956
541717
627350
542016
627774
612117
596875
634448
541691
611931
630823
628149
634213
597077
574043
574418
578104
574758
575066
609057
597668
630543
633865
598321
607261
578731
598573
578338
633426
579164
598970
599265
599640
579018
577369
600011
539171
575080
574782
575332
575864
600121
575536
577984
603471
579987
540298
578813
577706
628404

4512265
4512261

4512238
4512234
4512226
4512214
4512204
4512202
4512197
4512166
4512165
4512144
4512110
4512081

4512054
4512035
4512024
4511984
4511929
4511882
4511871

4511838
4511822
4511800
4511774
4511755
4511742
4511726
4511714
4511684
4511680
4511655
4511639
4511631

4511617
4511617
4511555
4511541

4511427
4511412
4511371

4511352
4511352
4511303
4511199
4511194
4511102
4511093
4511092
4511048
4511029
4511000
4510831

4510770
4510769
4510706
4510691

4510688
4510678
4510598
4510578
4510548
4510540
4510456
4510378
4510323
4510229
4510185
4510135
4510057
4509955
4509939
4509841
4509729
4509716
4509683
4509585
4509489
4509485
4509471
4509464
4509462
4509433
4509429
4509394
4509359
4509355
4509341
4509180
4509068
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251.565
304.4265
45
67.61987
185.9061
270
11.30993
169.5085
32.90524
9.462322
161.565
254.3578
114.444
270
154.44
246.0375
104.5345
180
230.1944
67.61987
197.5256
225
262.875
220.2364
194.0362
206.565
185.5275
262.6942
180
315
15.64225
181.273
24.05735
274.3987
270
168.6901
270
140.7106
264.8056
300.1414
280.3048
206.565
36.7142
172 5686
23.31771
300.9637
167.4712
300.75
170.5377
0
307.0304
59.33543
302.5926
18.43495
189.2461
185.6122
212.1957
172.1169
165.2564
153.435
45
288.0198
309.1736
135
123.6901
174.4725
17.65012
180
332.3005
164.3578
2.726311
77.47119
94.63546
194.0362
45
75.96375
135
19.65382
351.8699
23.49857
66.03751
76.42957
18.43495
93.36646
33.69007
173.1572
188.9726
180
77.00539
73.30076

35
12
27
35
34
18
14
37
14
12
19
16
31
36
21
16
18
23
21
37
36
40
36
T4
35
27
35
13
33
12
15
17
14
18
36
39
36
22
27
12
1
34
13
40
13
21
17
12
36
32
13
14
14
17
58
49
37

66
20
18
13
13
16
27
39
21
32
13
44
16
15
15
34
36
18
16
16
18
15
19
16
19
34
25
37
16
34
37
17

110
17
105
107
116
57
25
118
27
34
52
41
104
102
72
48
47
67
44
110
112
108
107
48
113
97
113
24
114
19
34
35
24
72
110
122
100
52
100
23
18
113
25
125

o
2

73
46
21
125
107
28
30
25
66
93
95
108
98
97
68
44
23
24
37
112
107
68
90
27
104
38
40
30
103
114
50
43
35
36
43
48
44
49
103
63
108
40
90
103
41

120
117
131
134
123
117
114
122
114
114
118
114
142
121
120
116
118
136
115
131
122
122
123
116
123
127
124
117
122
118
118
118
120
121
124
123
127
117
134
119
119
122
120
126
119
131
116
123
127
137
119
123
122
118
122
120
131
126
126
124
115
123
127
117
131
132
119
129
130
132
115
114
117
131
134
117
115
115
114
116
117
116
117
126
121
131
113
134
130
126

1138
1123
1029
1029
1138
951
1029
1138
1029
1029
1029
951
1123
1138
951
951
1029
1029
951
1029
1138
1138
1138
951
1138
951
1138
1123
1138
965
1029
1029
389
951
1138
1138
1029
1029
1029
965
1123
1138
389
1138
389
1029
1029
965
1138
1029
1123
389
965
1029
951
951
951
951
951
1029
1029
1123
965
1029
1029
951
1029
951
965
951
1029
1029
1029
951
951
1029
1138
951
951
951
951
1029
951
951
1029
951
1138
951
951
1123

3497
2765
3070
3035
3513
3057
3239
3501

3262
3254
3324
3227
2531

3468
3046
3239
3290
2840
3250
3066
3446
3457
3462
3264
3457
3043
3446
2677
3437
2718
3050
3237
2828
3037
3448
3450
3394
3216
2826
2681

2660
3433
2809
3427
2795
2824
3278
2625
3410
2823
2647
2766
2592
3263
3488
3482
3230
3473
3427
2870
3253
2638
2554
3244
2940
3206
3251

3180
2508
3161

3239
3228
3199
3133
3172
3202
3327
3275
3285
3255
3224
3189
3247
3122
3054
3128
3322
3121
3154
2575
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31.83858
22.2242
27.64476
27.26906
31.79317
29.05626
29.17631
31.74298
29.53197
29.29707
31.3411
30.4625
22.38447
31.49759
29.0175
30.5847
31.21588
25.32444
30.83735
27.45611
31.71745
31.47912
31.48056
31.03145
31.63267
29.02917
31.64993
22.18652
31.67192
20.66384
27.0515
30.71855
24.12647
29.01502
31.47125
31.47351
29.0512
30.46994
25.19378
20.68056
22.0846
31.46093
23.76119
31.45951
23.44954
25.14169
31.32397
20.72018
31.45228
25.11866
22.00998
23.21722
20.6772
31.35213
28.62619
28.53928
28.91585
28.4929
28.4685
25.53584
31.23222
21.91191
20.6548
30.99096
26.09735
28.74724
30.97285
28.69741
20.61741
28.65325
30.84962
30.66461
30.47828
28.49494
28.47377
30.22377
31.22379
28.52877
28.54847
28.51581
28.48939
30.23182
28.51828
28.42589
27.91889
28.27814
31.51653
28.35095
28.41074
22.30118

9981
8756
9780
9981
10211
10000
9700
10211
9780
9700
10211
9981
10000
9981
10156
10156
9981
10000
10260
9981
10337
10000
9981
10156
10211
10000
10211
9850
10211
9137
9700
10337
8363
9981
10000
10211
10000
10000
10000
9137
9749
10156
7978
10211
8363
10000
10211
8756
10211
10000
9137
8363
9137
10000
9904
9904
10156
9904
9904
10000
9780
9749
9137
10000
10000
10211
9312
10211
8756
10211
9700
9981
9981
10211
9780
9929
10156
9312
9312
9486
9780
9981
9700
9981
10000
10211
10211
10211
9981
9981

10.54093
44.95754
9.42809
7.660324
12.14782
25
10.62296
11.44128
8.436857
10.13794
7.905694
10.8173
5.034603
11.66667
10.62296
8.207381
11.62194
1.6666€7
19.52562
7.660324
16.60405
2.357023
6.718548
14.19116
13.74369
5.59017
12.97701
32.76601
13.33333
32.99832
10.8173
18.75463
51.10583
5.432669
5.833333
10.62296
25
5.921946
4.602234
29.87241
37.2678
7.45356
61.33356
9.664512
52.63211
2.429563
7.682954
38.30162
10.13794
3.333333
29.75012
54.73738
30.16736
2.635231
72.61007
72.43052
13.29421
82.02515
90.04821
3.72678
7.071068
36.36715
29.02346
2.357023
3.004626
12.97701
19.23899
13.33333
37.64786
10.8173
8.759915
7.682954
15.46726
10.30776
9.42809
17.17961
7.071068
2477678
20.62395
20.89989
8.207381
12.43036
11.85854
7.095578
3.004626
10.4914
8.014744
6.666667
11.11805
8.700255
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580497
574033
632471
628642
633145
628854
631773
596535
539164
632439
632702
631948
539151
631712
632071
580261
630624
612833
630280
574367
597334
632750
629405
632484
539450
624245
629179
630735
613007
624504
539356
630403
624768
575784
612624
613246
579516
627703
537671
575518
628677
612766
630951
577284
539293
576749
613220
613812
623201
629798
628987
629441
539231
623499
613046
579926
613954
623774
628816
613168
630029
630238
539193
580332
629470
628494
577903
614282
628978
614682
624350
578286
624539
624757
632581
634152
631736
568260
630117
614235
628727
614431
568352
629471
613782
578995
614094
612112
611862
629580

4509022
4508906
4508835
4508795
4508689
4508671
4508633
4508606
4508603
4508521
4508517
4508507
4508442
4508344
4508337
4508335
4508335
4508326
4508323
4508295
4508279
4508230
4508212
4508202
4508172
4508158
4508149
4508133
4508121
4508069
4508054
4508036
4508008
4508003
4507997
4507991
4507959
4507959
4507942
4507931
4507886
4507883
4507882
4507880
4507861
4507857
4507850
4507810
4507769
4507730
4507723
4507696
4507672
4507664
4507659
4507647
4507589
4507552
4507552
4507525
4507477
4507448
4507442
4507437
4507408
4507381
4507362
4507336
4507294
4507189
4507188
4507157
4507153
4507137
4507110
4507075
4507050
4507029
4506981
4506942
4506902
4506830
4506816
4506805
4506758
4506753
4506716
4506686
4506635
4506621
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195.0685
81.31364
63.43495
32.00538
78.69007
63.43495
135
146.3099
283.3925
243.435
66.80141
125.5377
258.6901
149.0362
135
63.43495
79.69515
174.8056
45
346.139
305.5377
74.74488
63.43495
233.1301
307.4054
6.581944
71.56505
45
173.6598
19.39781
287.2415
71.56505
4923639
67.69379
90
144.4623
156.8014
315
90
321.941
258.6901
116.565
53.1301
1312139
274.8991
326.9442
191.3099
234.8658
29.87599
67.38013
116.565
77.47119
255.6507
56.76829
168.6901
67.61987
258.1113
52.12502
123.6901
149.0362
101.3099
66.80141
254.3578
74.47589
80.53768
180
356.5167
2818215
102.2648
302.9052
21.37062
104.4847
37.87498
28.30076
161.565
263.6598
59.03624
77.34744
90
2735763
184.3987
265.9144
72.07208
1425947
263.9276
6.340192
257.9052
61.69925
33.69007
113.1986

59
53
52
63
54
75
55
35
40
49
55
53
38
53
56
53
81
35
75
30
34
56
61
52
38
34
67
75
35
36
36
67
43
55
85
80
52
42
42
25
46
72
80
59
36
26
76
35
43
G
62
83
32
38
87
57
35
54
64
76
73
73
41
61
87
85
33
33
67
32
40
67
43
34
49
49
52
42
59
33
48
34
45
81
35
33
31
40
35
75

99
67
104
55
107
63
108
51
40
94
105
103
46
104
104
80
47
36
57
43
32
106
50
107
47
28
64
45
34
30
35
64
34
80
80
79
86
47
42
45
95
78

g
S

72
37
50
101
34
26
57
71
51
29
27
80
i)
33
28
65
85
60
72
40
82
53
49
61
26
56
31
35
83
43
43
97
94
102
51
104
32
98
35
46
56
27
53
33
47
38
53

129
132
183
126
152
126
152
123
115
149
153
150
116
153
150
129
126
119
128
109
117
149

127
133
126
12
121
127
129
118
121
136
128
132
136
113
129
126
130
117
114
131
116
122
136
126
126
150
144
147
121
183
114
148
116
122
131
1186
117
116
121
120
133

951
951
965
1123
965
1123
1123
1025
1138
1123
965
1123
1138
1123
1123
951
1123
1029
1123
951
1025
965
1123
1123
1138
815
1128
1123
1029
815
1138
1123
815
951
1029
1029
951
815
1138
951
815
1029
1123
951
1138
951
1029
1029
815
1123
815
1128
1138
815
1029
951
1029
815
815
1029
1123
11238
1138
951
1123
815
951
1029
815
1029
815
951
815
815
1123
11238
1123
786
1123
1029
815
1029
786
815
1029
951
1029
1029
1029
815

3099
3580
2487
2570
2457
2563
2490
3264
3260
2486
2475
2485
3259
2485
2479
3021
2471
2783
2505
3587
3272
2478
2536
2485
3258
2632
2555
2478
2772
2632
3253
2508
2597
3482
2759
2764
3135
2546
3275
3593
2564
2753
2477
3412
3250
3609
2755
2824
2690
2519
2554
2547
3234
2672
2749
3102
2829
2652
2558
2744
2512
2490
3223
3054
2548
2558
3433
2883
2540
2946
2608
3365
2603
2596
2453
2430
2460
2947
2519
2913
2534
2973
2939
2542
2822
3374
2884
2763
2791
2520
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28.11947
28.77382
20.3626
22.0356
20.09893
21.84651
20.56808
31.64718
31.22587
20.28049
20.20195
20.44748
31.23125
20.46265
20.32927
27.93881
20.89979
24.48947
21.02074
29.00399
32.06218
20.02039
21.37608
20.12042
31.37738
23.59337
21.4939
20.80742
24.48005
23.46331
31.34533
20.89265
23.31174
29.09402
24.3405
24.5044
28.05893
22.10212
30.98841
29.16908
21.59981
24.31351
20.56083
28.87078
31.31896
29.05671
24.4328
24.65341
23.82001
21.00549
21.38296
21.16346
31.27323
23.65412
24.32425
27.9278
24.66168
23.48388
21.39301
24.30309
20.84221
20.72043
31.23618
27.82453
21.03333
21.44966
28.8387
24.63582
21.19868
2467765
23.04841
28.69684
22.99869
22.90214
19.70494
19.14202
19.98877
24.68862
20.62406
24.43309
21.14633
24.45096
24.65003
20.79442
24.18803
28.47835
24.28817
23.79854
23.79348
20.72931

10337
9505
10000
9780
9981
9780
10000
10000
9981
10000
10000
10000
10000
10000
10000
10000
9981
10000
9780
6747
10000
10000
9780
10000
9780
9312
9981
9780
1000C
8854
9981
10000
9137
7614
10000
10156
10156
9486
9981
7614
10000
10000
9780
10041
9981
7614
10211
10156
9486
9780
10000
9981
9929
9780
10000
9780
9929
9486
10156
10000
9981
9780
9981
9981
10000
10211
7817
9929
9981
9486
9700
9372
9780
9780
10000
9981
10000
9929
9981
9850
10000
9929
9850
10156
9929
6747
9929
9780
9780
10156

22.43819
60.69619
3.72678
7.861651
6.373775
7.45356
2.357023
3.004626
8.994597
1.86339
6.346478
3.584302
4249183
2.429563
4.714045
5.59017
9.31695
4.602234
9.42809
66.09127
3.584302
4.750731
9.31695
4.166667
8.917058
21.81042
10.54093
15.32065
3.773077
31.36368
12.65186
3.952847
31.90698
105.3862
5.833333
7.168604
9.519716
16.49916
7.5
68.2647
2.124591
1.86339
8.333333
80.31406
14.63681
62.63874
6.373775
13.75631
22.58472
10.83333
5.69017
7.682954
18.49362
14.44578
4.249183
15.32065
16.18041
19.00292
6.009252
2.429563
8.498365
12.69296
10.8173
15.56795
5.068969
8.333333
48.00535
18.3049
9.807169
16.87371
10.29091
103.2829
9.501462
12.30402
2635231
7.546154
4.859127
20.9248
6.666667
26.7187
5.432669
23.39278
29.77928
8.917056
19.69384
75.46154
23.86304
12.30402
12.0185
9.519716
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623063
595910
611567
613925
612482
634418
596184
613001
629554
630667
568529
635253
634629
568642
631902
628041
628555
632078
622149
621480
632419
573709
573201
573484
572986
630691
572759
572447
628172
572152
571174
571408
571658
571936
631345
631722
630578
554444
632880
569300
631080
554179
631583
632065
569356
568475
615747
629008
555947
631856
556053
555296
632414
569374
568467
5565910
596207
555180
629219
556007
633320
628029
555060
632700
578173
568429
578615
596165
569323
615068
631096
555071
568332
578899
629438
578118
609017
633865
578708
609397
555566
579102
579306
634050
578345
580028
579603
610441
616111
579179

4506596
4506580
4506555
4506555
4506519
4506443
4506426
4506425
4506339
4506333
4506325
4506238
4506203
4506143
4506102
4505915
4505910
4505846
4505829
4505780
4505730
4505676
4505666
4505658
4505642
4505639
4505635
4505619
4505613
4505590
4505583
4505579
4505578
4505576
4505563
4505533
4505442
4505441
4505396
4505359
4505344
4505339
4505324
4505283
4505242
4505179
4505172
4505111
4505094
4505089
4505058
4505035
4505034
4505022
4504971
4504966
4504966
4504948
4504932
4504930
4504902
4504881
4504785
4504772
4504761
4504746
4504743
4504743
4504674
4504650
4504615
4504560
4504551
4504549
4504508
4504429
4504317
4504258
4504247
4504209
4504181
4504087
4504033
4503957
4503947
4503798
4503625
4503602
4503472
4503463

15
18

156
18

15
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180
270
48.57634
259.8245
58.13402
180
270
298.8108
94.89909
59.03624
80.43331
135
180
74.0546
229.9697
52.12502
40.45196
155.556
165.4655
167.0054
129.2894
350.9605
3529167
353.6598
349.1013
213.6901
342.1213
350.9982
77.47119
353.4071
352.1847
352.136
355.6489
355.8724
170.5377
4261406
68.96249
240.9454
98.1301
64.98311
197.354
195.9454
191.3099
49.96974
79.64095
98.58794
114.444
7.733598
149.0362
202.3801
210.9638
236.3099
55.49148
109.9164
95.11732
108.435
261.8699
264.2894
45.65854
180
45
97.12502
257.9052
50.19443
185.5275
105.3852
38.99099
251.565
1412258
181.3972
48.81408
272.0454
118.8866
88.02506
50.64055
157.6199
45
2222737
123.6901
233.1301
124.6952
75.96375
=
236.3099
39.80557
116.565
100.3048
195.2551
157.751
131.1859

28
17
16
15
21
31
17
12
17
27
17
32
32
18
33
15
15
31
35
36
32
27
26
26
28
18
25
27
15
22
24
27
28
26
31
26
20
21
41
2

17
19

31
24
38
20
14
22
32
30
21
34
24
41
20
27
21
16
31
41
18
19
31
19
40
17
35
24
16

19
25
20
16
18
25
35
16
24
24
17
16
36
17
23
32
15
31
35

56
48
41
34
86
50
42
30
82
54
43
52
54
44
56
73
46
54
56
55
54
30
25
27
27
75
25
27
72
32
27
27
29
30
54
55
79
47
56
44
64
42
58
56
45
59
79
41
43

76
37
a7
43
50
40
59
36
62
71
55

33
53
40
45
34
7
43
62
81
34
58
36
47
39
73
51
36
86
55
61
39
49
35
57
73
37
80
56

95
43
37
35
77
94
64
24
50
86
50
100
104
45
95
49
35
98
114
95
104
44
49
42
40
53
49
46
51
42
44
48
42
43
90
88
51
69
108
59
57
53
87
94
70
95
56
26

96
108
56
100
61
90
40
84
58
29
105
114
60
49
96
50
92
45
121
62
44
59
49
74
53
27
48
100
92
41
86
54
55
32
95
52
61
107
39
98
96

135
122
121
116
131
146
122
114
137
145
126
149
145
126
145
127
127
149
144
137
153
116
113
113
111
133
im
112
127
113
112
114
113
115
147
146
128
118
155
126
131
119
147
148
129
129
126
123
123
147
124
118
152
129
128
124
129
119
127
126
153
137
115
152
119
128
117
137
130
122
131
113
129
119
126
120
135
149
116
131
122
122
121
152
7
125
135
123
141
132

866
1025
1029
1029
1029
1123
1025
1029
815
1123
786
1279
1279
786
1123
815
815
1123
866
866
1123
786
786
786
786
1123
786
786
815
786
786
786
786
786
1123
1123
1123
1028
1123
786
1123
1028
1123
11238
786
786
1029
815
1028
1123
1028
1028
1123
786
786
1028
1025
1028
815
1028
1123
815
1028
1123
1276
786
1276
1025
786
1029
1123
1028
786
1276
815
1276
1029
1123
1276
1029
1028
1276
1276
1123
1276
951
1276
1029
1029
1276

2665
3165
2813
2846
2720
2430
3177
2729
2521

2486
23800
2411

2425
2874
2444
2510
2426
2431

2637
2642
2416
3460
3417
3449
3414
2469
3402
3386
2510
3363
3264
3296
3322
3342
2465
2446
2483
3332
2391

2688
2455
3314
2448
2421

2692
2983
2865
2431

3288
2428
3287
3313
2400
2670
2952
3287
3120
3306
2427
3285
2389
2522
3285
2383
3234
2938
3205
3117
2625
2785
2486
3276
2982
3194
2434
3232
2812
2366
3197
2807
3257
3142
3141
2363
3219
3118
3132
2842
2706
3151
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23.25242
30.90328
23.79865
24.17204
23.73661
18.77761
30.92964
23.73822
20.60822
20.16644
24.55741
18.46228
18.66938
24.57409
19.58144
21.04265
20.84357
19.43085
2287977
22.8933
19.23595
28.01827
27.72829
27.88431
27.60698
19.95893
27.49071
27.31945
20.90733
27.09143
26.34504
26.61312
26.73529
26.98788
19.62979
19.49648
19.93093
27.48472
18.94079
24.74013
19.6902
27.47712
19.46647
19.25324
24741
24.27958
23.33068
20.38574
27.63667
19.26797
27.65396
27.40635
19.02321
2472492
24.21995
27.58839
30.27071
27.32987
20.21844
27.60939
18.6067
20.60302
27.2301
18.82847
28.17899
24.15982
28.13063
30.12816
2461432
22.92751
19.49789
27.18678
24.10213
27.95147
19.99866
27.8895
23.66924
18.23758
27.71061
23.46911
27.24847
27.60332
27.51895
18.11689
27.50232
27.23224
27.22323
22.79491
21.83458
27.13928

10211
10000
9780
9929
9486
10000
10000
8756
9981
9780
9749
10000
10000
9749
10156
9486
8363
10156
10211
10337
10000
6747
6747
6747
6747
10156
7817
6747
9981
6747
6747
6747
6747
6747
10000
9780
9981
10000
9981
8756
10211
10211
10211
9780
9749
9372
10156
8854
10000
10211
10000
10156
9486
9850
9505
10000
10000
9981
8363
10000
9780
9981
9929
9780
10211
9372
9780
10000
10309
10337
9780
9929
10041
9981
8363
10156
10000
10156
10156
10000
10156
10000
10000
10000
9780
10000
9981
10000
10337
10156

7.5
3.333333
9.446486
16.50968
18.15252
1.666667
3.333333
38.04237
14.63681
9.718253
37.60633
2.357023
3.333333
36.40055
13.60402
19.00292
52.01829
15.10381
11.62194
16.67708
5.921946
74.25556
70.95822
75.46154
68.31554
6.009252
54.28833
85.21622
15.36591
83.46864
85.79692
76.13265
76.88827
81.04354
5.068969
14.15441
11.60699
4.289846
5.892557
41.38236
13.96921
6.066758
10.62296
13.60402
39.39208
103.2409
15.10381
34.05979
2.429563
7.660324
2.429563
6.009252
16.18041
30.57891
56.05677
2.635231
2.946278
8.374896
51.26863
1.666667
9.42809
13.4371
23.86304
13.01708
12.97701
64.39084
11.25771
1.317616
32.60134
17.08841
8.858455
23.34821
82.80247
12.09052
47.96194
15.32065
3.535534
12.38839
6.009252
4.166667
6.588078
3.435921
0
3.004626
6.508542
1.86339
9.31695
4.750731
19.80811
8.858455
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610579
575884
575730
575606
575442
615340
575345
580055
615502
611033
615606
615355
616122
611190
617201
580250
612559
611307
615703
615417
579875
617178
556481
623716
612449
623965
615706
611486
626051
616068
624669
624996
556322
556124
576303
580150
610981
576598
611620
577584
577770
576182
577946
616091
578084
579832
612078
612371
611132
625894
616882
624958
582311
624531
557621
557449
623866
557189
623499
611237
623035
612740
582557
612158
612456
556947
582689
625712
611225
582315
550604
566737
620912
556861
550350
566520
576345
611043
611452
566256
565975
567774
567364
550093
567184
622861
624818
566978
565720
575806

4503423
4503351
4503300
4503267
4503196
4503149
4503111
4503037
4503016
4502918
4502891
4502867
4502821
4502820
4502767
4502694
4502654
4502634
4502633
4502580
4502575
4502529
4502484
4502450
4502432
4502432
4502417
4502408
4502404
4502394
4502388
4502379
4502374
4502349
4502296
4502280
4502279
4502270
4502230
4502228
4502196
4502181
4502176
4502173
4502148
4502118
4502092
4502090
4502059
4502041
4501997
4501972
4501926
4501905
4501875
4501864
4501824
4501802
4501802
4501780
4501751
4501715
4501710
4501709
4501706
4501644
4501577
4501551
4501525
4501495
4501486
4501486
4501452
4501449
4501447
4501444
4501444
4501417
4501405
4501394
4501392
4501385
4501366
4501363
4501344
4501344
4501337
4501336
4501334
4501307
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6

180
236.3099
232.125
225
239.0362
339.6236
261.8699
90
144.4623
163.6105
142.125
190.1755
183.8141
141.3402
270
115.3462
45
210.9638
139.7636
200.7722
108.435
270
267.5104
163.3008
225
225
165.9638
123.6901
194.5345
281.3099
147.0948
87.87891
225
281.3099
201.8014
115.56
164.0546
270
180
75.96375
90
129.2894
86.18593
215.5377
80.53768
90
239.0362
251.565
135
14.03624
266.6335
161.565
49.96974
82.87498
356.3478
351.8699
175.3645
331.1443
214.6952
153.435
276.3402
95.52754
50.19443
245.8545
225
315
51.00901
225
206.565
280.008
86.87787
186.3402
71.56505
228.3665
291.0375
153.435
206.565
237.5288
135
168.6901
158.9625
112.751
120.4998
275.7106
133.0251
270
190.008
183.5035
165.9638
206.565

38
100
92
103
101
48
103
108
55
34
51
51
100
32
44
95
33
29
50
43
106
47
48
97
28
90
55

3
3

95
49
100
103
50
47
111
110
31
107
31
97
107
105
102
47
99
75
39
27
30
92
39
101
32
103
74
76
108
72
103
26
97
39
34
42
34
79
29
100
30
75
71
35
51
77
76
43
78
28
32
41
35
85
55
74
64
95
90
43
35
11

121
131
123
127
126
123
129
134
126
121
126
127
147
122
122
134
121
121
125
126
130
121
118
147
121
143
126
122
152
126
150
152
1189
116
134
133
120
130
122
129
134
132
134
127
133
130
120
120
120
149
123
150
117
152
121
121
150
116
150
120
145
123
119
120
121
119
116
150
122
119
127
117
127
119
122
117
123
120
122
117
118
136
125
118
126
149
149
125
118
126

1029
786
786
786
786
1029
786
1276
1029
1029
1029
1029
1029
1029
1029
1276
1029
1029
1029
1029
1276
1029
1028
866
1029
866
1029
1029
866
1029
866
866
1028
1028
1276
1276
1029
1276
1029
1276
1276
1276
1276
1029
1276
1276
1028
1029
1029
866
1029
866
951
866
1028
1028
866
1028
866
1029
866
1029
951
1029
1029
1028
951
866
1029
1353
1028
786
866
1028
1028
786
1276
1029
1029
786
786
786
786
1028
786
866
866
786
786
1276

2833
3228
3221

3215
3204
2652
3199
3102
2669
2771
2644
2650
2636
2760
2669
3079
2754
2749
2618
2617
3102
2669
3328
2543
2761

2550
2604
2744
2516
2614
2524
2515
3314
3303
3203
3075
2757
3212
2735
3170
3158
3199
3147
2610
3141

3100
2729
2750
2747
2516
2607
2489
3056
2503
3577
3574
2517
3565
2518
2734
2517
2740
3052
2721

2747
3567
3052
2483
2726
3062
3491
3231
2549
3563
3545
3231
3142
2715
2715
3233
3238
2891
3149
3519
3186
2514
2480
3222
3241
3117
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22.62588
27.04706
26.98273
26.93016
26.86378
21.61258
26.79846
26.88292
21.50889
22.1586
21.36289
21.33348
21.34123
22.05013
21.36738
26.70548
21.57874
21.91067
21.23308
21.20778
26.67269
21.26413
26.97858
20.46065
21.45646
20.44179
21.03224
21.70375
20.06911
21.02742
20.32184
20.2724
26.83595
26.6926
26.41054
26.53178
21.80189
26.44584
21.5986
26.53984
26.53607
26.32185
26.53111
20.93086
26.5219
26.49059
21.41275
21.32033
21.67499
19.913
20.90592
20.0088
26.72533
19.99615
26.68173
26.68646
19.98664
26.62869
20.01499
21.41951
20.01967
21.0187
26.73145
21.18149
21.09187
26.54565
26.74266
19.6101
21.31811
26.65873
27.47992
23.54255
20.12911
26.38951
27.47066
23.62478
25.89894
21.28192
21.1331
23.71983
23.84532
23.19441
23.27532
27.41668
23.35598
19.69891
19.51744
23.41093
23.9668
25.60625

10000
10000
10000
10000
10000
9700
10000
10000
10156
10211
10156
10337
10211
10000
9929
10156
9780
10000
10156
10211
10000
9929
9981
10211
10000
10156
10211
10000
10211
9981
10156
9981
10156
9981
10000
10156
10000
9981
10000
9981
9981
10000
9981
10000
10000
9981
10156
9981
10000
10000
9981
10000
9780
9981
9312
9312
10211
9486
10156
10000
10000
9981
9780
10156
10000
9780
9780
10156
10000
9981
9372
10211
9981
10156
10000
10000
10000
10260
10156
10211
10000
10161
10309
9929
10309
10000
10211
10337
10211
10000

5
3.004626
4750731
4.714045
4.859127

15.5568
2.946278
25
10.75291
7.383352
14.25219
16.50968
6.263874
5.335937
18.33333
8.759915
7.071068
2.429563
7.095578
12.92339
3.952847
16.66667
9.592387
8.700255
0.5892556
10.01735
6.871843
3.004626
11.62194
6.373775
8.436857
11.25771
7.071068
8.498365
4.487638
10.62296
6.066758
6.666667

5
6.871843
6.666667
5921946
6.263874
3.584302
5.068969
10.83333
9.718253
6.588078
2.946278
3.435921
7.095578
5.270463
13.60402

13.4371
19.62319
23.57023
15.46726

23.311
6.588078

3.72678
3.773077
12.97701
13.01708
13.24187
2.946278
11.19586
11.25771
7.660324

3.72678
7.192782

68.8522
7.546154
7.905694
10.03466
5.803495

5.59017

5.59017
16.2980C1

9.42809
6.373775
5.803495
56.02579
35.30128
16.74979
34.19714
3.333333
7.192782

20.4549
6.871843

3.72678
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624319
556903
566710
612203
623775
582377
613343
621070
612523
612802
613044
550705
567671
625732
566135
566292
565978
566451
550458
550866
582228
550159
567516
616170
567338
613331
612802
612131
612488
618331
566443
582696
582825
616000
566259
551307
583143
612135
612616
551673
618656
555905
551755
551178
569572
559456
559349
620660
620127
621270
618642
551016
555724
552020
551356
551636
619279
548766
567744
552227
551805
606710
606892
620857
556595
548816
618652
607036
551667
551880
552422
551339
551038
620236
556731
548931
552574
551381
551818
556290
551181
567899
550937
552111
556634
606998
618279
623227
567525
551408

4501287
4501285
4501284
4501281
4501279
4501278
4501278
4501276
4501273
4501270
4501262
4501238
4501199
4501180
4501125
4501121
4501108
4501108
4501083
4501076
4501065
4501047
4501031
4500983
4500910
4500908
4500856
4500835
4500826
4500781
4500757
4500737
4500713
4500702
4500699
4500692
4500629
4500511
4500498
4500419
4500365
4500323
4500319
4500312
4500305
4500259
4500239
4500218
4500197
4500194
4500144
4500126
4500122
4500109
4499997
4499974
4499961
4499945
4499917
4499911
4499901
4499881
4499865
4499859
4499811
4499755
4499739
4499703
4499676
4499673
4499670
4499655
4499642
4499577
4499507
4499482
4499477
4499440
4499427
4499423
4499402
4499351
4499341
4499271
4499236
4499120
4499114
4499088
4499067
4499061
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194.0362
213.6901
130.2364
282.3808
243.435
292.6199
70.20113
49.76364
336.8014
90
73.61046
65.9735
111.3706
147.9946
187.4314
176.6335
173.1572
153.435
166.8908
69.29096
263.6598
193.815
123.3106
-1
145.1247
124.6952
79.50852
267.5104
186.3402
111.8014
154.7761
171.0274
187.4314
90
144.4623
32.66091
188.1301
180
240.9454
38.29016
63.43495
309.8056
28.63215
293.8753
331.3895
333.4349
308.6598
90
153.435
40.23636
197.354
291.2974
270
40.84871
239.0362
174.0939
108.435
257.3807
71.56505
59.59658
158.4986
232.125
195.2551
190.6197
240.2551
226.3639
69.22775
209.7449
187.9435
188.1301
59.82648
153.435
225
108.435
278.8418
198.435
50.54532
161.0954
213.9965
303.6901
158.1986
128.6598
166.8908
183.8141
264.2894
253.3008
129.2894
140.1944
161.565
156.0375

34
35
19
14
34
14
15

16
15
18
39
40
43
17
16
16
20
39
42
34
35
42
15
41
13
15
13
21

39
13
16
17
44
39
15
16
13
42
16
19
35
30
19
21

17
36
33
35
16
33
21

34
35
37
18
16
31

39
37
16
16
33
23
16
18
16
40
36
40
40
35
32
19
18
35
45
34
17
50
32
51
39
17
15
15
43
22
23

49
38
36
34
50
35
41
65
43
42

41
58
55
34
33
31

41
44

2
7

38
45
48

41
41
36
45
67
43
40
39
48
54
39
38
40
39
41
79
35
37
33
31
32
30
53
53

79
38
36
38
38
41

64
34
61

41

42
72
81

52
43
39
67
77
52
42
40
44
40
58
41
40
40
60
40
34
58
62
52
47
32
56
84
61
39
41

99
74
50
30
95
31
38
58
32
33
31
68

115
39
40
37
47
81
74
113
66
84
47
87
29
35
34
28
67
98
31
42
45
90
55
42
39
34
57
54
48
65
68
53
38
108
108
98
53
72
51
79
75
76
75
41
96
76
77
50
58
98
55
39
61
56
70
86
75
73
74
106
45
44
80
85
82
39
85
99
79
o
43
46
52
111
76
59

153
119
120
118
150
118
124
133
122
122
122
130
136
157
117
117
117
122
126
130
134
123
135
125
133
122
122
120
122
126
128
117
119
125
129
126
120
124
122
125
126
120
123

15

120
116
147
150
152
126
116
118
126
121

122
137
118
129
129
123
119
123
148
115
122
128
121

121

128
128
127
121

148
114
122
128
122
121
115
128
131
127
125
115
120
133
161
130
118

866
1028
786
1029
866
1353
1029
866
1029
1029
1029
1028
786
866
786
786
786
786
1028
1028
1353
1028
786
1029
786
1029
1029
1029
1029
866
786
1353
1353
1029
786
1028
1353
1029
1029
1028
866
1028
1028
1028
1338
1338
1338
866
866
866
866
1028
1028
1028
1028
1028
866
1028
786
1028
1028
1025
1025
866
1028
1028
866
1025
1028
1028
1028
1028
1028
866
1028
1028
1028
1028
1028
1028
1028
786
1028
1028
1028
1025
1029
866
786
1028

2496
3542
3210
2730
2502
3074
2702
2548
2752
2744
2729
3466
2917
2489
3218
3219
3218
3219
3503
3399
3061
3494
2951
2583
2976
2718
2733
2729
2745
2655
3117
3079
3078
2583
3125
3352
3078
2719
2725
3340
2649
3304
3386
3468
3286
3289
3279
2580
2598
2543
2634
3443
3289
3394
3514
3524
2627
2779
3175
3371
3504
2794
2810
2565
3267
2766
2638
2781
3459
3476
3329
3480
3481
2589
3293
2731
3330
3415
3427
3248
3426
3176
3433
3406
3283
2735
2626
2296
3188
3306
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19.55014
26.27424
23.52935
20.90768
19.58864
26.63973
20.60887
19.99731
20.83541
2074794
20.70583
27.31271
23.20559
19.30768
23.76925
23.66916
23.81344
23.59895
27.33388
27.20179
26.57915
27.32835
23.21156
20.15736
23.22524
20.41802
20.51056
20.67857
20.58556
20.24679
23.53626
26.59622
26.62675
19.97425
23.60654
26.77329
26.65126
20.55675
20.42057
26.47915
19.99362
25.48058
26.32748
26.72199
25.42459
25.3953
25.39665
19.5363
19.67595
19.32418
19.9131
26.77891
25.34698
26.12369
26.5261
26.37273
19.70188
26.54712
22.99904
25.86217
26.16027
22.19914
22.10544
19.23765
25.35932
26.45879
19.67043
22.03485
26.25524
26.05
25.6463
26.40758
26.59275
19.3555
25.24821
26.34046
25.49877
26.28174
25.98501
25.03013
26.37666
22.85523
26.42322
25.76287
25.0099
21.7555
19.34416
17.82884
22.99284
26.11485

10211
10260
10309
9929
10000
9981
9981
9780
10000
10000
9981
7614
9749
10156
10211
10211
10211
10156
10377
9372
9981
10377
10251
10000
10251
10156
9981
9981
10000
10000
10251
10211
10211
10000
10161
7614
10211
10211
10000
7614
10000
9780
7614
9137
9780
3780
9486
10000
10000
9780
10211
9850
9981
7614
10156
10211
10000
9850
9981
7978
10211
10260
10337
10211
10156
10260
9981
10260
10377
10211
7614
10260
10000
9981
9929
10337
7978
10377
10260
9780
10377
10000
10377
10337
9981
9929
10156
10156
10000
10260

6.871843
24.03701
28.38231
17.49008
1.86339
10.83333
11.07111
7.095578
3.173239
3.333333
7.383352
75.72795
41.16363
7.861651
9.664512
7.095578
10.4914
7.45356
31.23055
73.05344
11.31923
26.17383
52.35098
0
50.28046
6.588078
11.44128
9.592387
3.773077
4.487638
55.73063
8.014744
9.664512
0.8333333
60.93314
77.20823
8.838835
10
4.289846
70.60503
1.86339
13.01708
87.82281
27.79513
10.44164
11.18034
21.34375
1.666667
5.59017
7.095578
13.96921
26.38523
8.333333
73.2599
12.14782
12.14782
5.270463
28.60774
11.85854
58.45523
14.77846
19.00292
19.00292
13.56568
13.4371
24.75575
12.92339
20.15564
36.18049
14.73139
62.17415
18.6339
2.946278
6.588078
18.9755
21.08185
60.97871
32.1509
21.6105
9.013878
35.9011
5.335937
31.23055
18.79162
8.374896
17.40051
11.84389
13.01708
5.270463
16.41476
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599936
566992
618936
618161
600284
623440
550994
570733
600475
570604
570847
619539
619166
623053
600982
600745
570909
570760
551490
601267
623755
617967
581963
601522
549537
619412
551644
623340
581492
581287
606757
551249
550728
601733
619067
607060
622731
581456
552706
549386
567363
581673
623605
619558
581229
619276
618844
618355
617929
617495
619371
581610
581405
606733
619228
607547
623170
581234
607161
567199
619350
567424
552142
607775
619462
567603
581573
549642
581361
619493
581048
606902
619370
567618
607325
551503
607694
549824
567598
552357
580903
552680
620001
607930
549396
607500
551787
620171
559026
558763

4499038
4499028
4498987
4498981
4498977
4498965
4498911
4498907
4498904
4498901
4498876
4498825
4498802
4498792
4498789
4498786
4498785
4498772
4498767
4498757
4498755
4498749
4498669
4498665
4498660
4498652
4498634
4498632
4498627
4498606
4498577
4498560
4498548
4498546
4498514
4498510
4498502
4498487
4498463
4498449
4498449
4498449
4498447
4498407
4498357
4498353
4498344
4498313
4498312
4498311
4498281
4498261
4498258
4498218
4498215
4498205
4498205
4498184
4498181
4498180
4498156
4498147
4498133
4498124
4498124
4498117
4498050
4498004
4498001
4497974
4497969
4497967
4497964
4497953
4497949
4497918
4497871
4497853
4497834
4497794
4497787
4497784
4497771
4497753
4497751
4497747
4497709
4497695
4497672
4497637
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2.935673
219.8056
51.58194
159.444
22.08717
122.0054
148.627
165.9638
41.82017
81.8699
191.3099
90
41.63354
135
352.8157
341.2001
173.6598
153.435
178.0251
25.30138
152.354
140.1944
116.565
23.96249
214.796
93.01279
207.646
116.565
59.03624
180
175.6013
137.6026
149.0362
46.606
210.9638
246.8014
140.4403
74.0546
135
204.444
61.69925
108.435
130.2364
86.98721
255.9638
189.4623
221.4237
257.4712
173.6598
180
225
77.73523
3415651
113.1986
205.0169
182.4895
137.7263
288.4349
239.8265
239.0362
242.5256
77.00539
168.0239
177.7094
258.6901
90
94.3987
199.5367
45
158.1986
254.444
156.8014
239.0362
74.74488
222.7094
234.4623
208.3008
164.0546
75.96375
187.5947
270
187.125
106.6992
183.3665
199.5367
213.2317
212.0054
87.27369
217.875
255.2564

13
34
18
15
15
53
26
19
17
37
19
27
16
48
15
17

18
20
13
50
16
24
17
22
16
24
41
29
20
34
28
30
15
36
17
43
19
25
20
42
33
56
27
26
35
as
42
41
39
34
23
18
34
40
21
53
21
17
40
35
34
26
18
35
34
20
19
20
34

1
36
35
40
17
16
17
18
38
19
20
23
32
17
18
17
22
31
36
34

34
57
68
84
38
66
45
53
41
52
62
62
78
58
41
41
60
66
36
38
66
81
50
49
40
83

41

5
S

57
47
59
46
49
53
57
64
59
50
42
40
65
65
67
70
56
57
54
53
57
56
53
51
46
57
59
67
68
49
72
60
53
66
40
T
55
58
48
40
48
55
43
58
54
68
73
37
75
38
62
37
46
40
55
72
41
66
42
54
61
71

31
94
51
56
30
132
55
41
35
53
56
83
51
114
44
33
40
43
39
29
134
72
58
48
53
53
51
113
75
56
118
82
67
39
113
52
114
56
58

116
132
137
69
91
111
108
116
131
127
106
75
49
112
118
7
132
63
53
104
107
104
56
54
105
97
52
54
63
111

110
110
103
63
39
56
44
106
5
61
49
99
61
43
56
46
g4
115
108

120
128
128
129
122
161
123
124
125
122
124
135

136
118
1863
127
124
146
124
122
122
151
122
160
128
122
124
127
133
161
138
129
148
150
149
151
153
149
132
124
149
152
129
158
129
124
122
148
126
123
123
149
126
126
126
128
153
124
150
150
128
126
116
126
124
127
119
123
120
147
126
126
126
119
147
132
133

1025
1456
866

1029
1025
866

1028
786

1025
786

786

866

866

866

1025
1025
786

786

1028
1025
866

1029
1353
1025
1028
866

1028
866

1353
1276
1025
1028
1028
1025
1481
1025
1482
1353
1028
1028
786

1353
866

1482
1276
1481
1481

1029
1029
1029
1481

1353
1353
1025
1481

1025
1482
1276
1025
1456
1481

786

1028
1025
1481
786

1353
1028
1353
1486
1276
1025
1481
786

1025
1028
1025
1028
786

1028
1276
1028
1482
1025
1028
1025
1028
1482
1028
1028

2608
3184
2615
2626
2602
2261

3323
2371

2589
2372
2370
2585
2605
2290
2557
2578
2368
2367
3266
2591

2212
2615
3030
2568
2776
2596
3258
2248
3044
3053
2701

3255
3270
2553
2609
2703
2299
3049
3293
2723
3165
3036
2198
2590
3046
2597
2596
2601

2594
2599
2594
3040
3053
2688
2577
2735
2236
3048
2706
3174
2584
3170
3252
2725
2592
3160
3045
2667
3056
2584
3043
2673
2579
3161

2695
3195
2709
2653
3164
3197
3040
3207
2562
2690
2645
2684
3206
2549
3274
3259
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24.90295
23.1098
19.2493
19.24858
24.63338
17.58359
26.12475
21.96061
24.42051
21.93909
21.95121
19.03722
19.08671
17.57312
24.04164
24.17987
21.89006
21.87306
25.87237
23.86143
17.27639
19.07142
25.75047
23.70389
25.94017
18.99784
25.74966
17.3507
25.64844
25.59316
21.53414
25.84133
25.91888
23.51906
18.95507
21.40512
17.52726
25.58694
24.88968
25.77245
22.85712
25.59303
17.07852
18.78645
2545595
18.77151
18.79642
18.79395
18.76678
18.69799
18.71
2551659
25.49637
21.3198
18.71329
21.01978
17.06977
25.42031
21.16095
22.83834
18.66865
22.7736
25.05365
20.882
18.64347
22.7306
25.46553
2548916
25.41629
1849912
25.29811
21.09254
18.50949
22.64226
20.89345
25.06378
20.7323
25.28053
22.6086
2451963
25.19786
24.36933
18.20419
20.55513
25.20327
20.72924
24.75754
18.14124
23.80359
23.82561

8854

10156
9780

10156
6747

10156
10260
10000
8756

10000
10000
9981

9780

10156
7817

8349

10000
10000
10211
8363

10156
10156
10156
8363

10309
9981

10156
10156
10000
10000
10000
10156
10260
7614

10156
10156
10156
9981

10156
10156
9780

9981

10260
9981

10000
10211
10156
9981

10000
10000
10156
9981

10000
10000
10156
10211
10156
10000
10260
10000
10156
10000
10211
10211
10000
10000
10000
10211
10000
10211
10000
10156
10156
10000
10156
10156
10156
10000
10000
10211
10000
10211
9981

10211
10211
10156
10156
9981

10000
9981

32.54271
6.508542
15.4223
7.120003
62.05396
15.7233
20.00868
3.435921
42.49183
2.946278
2.124591
11.66667
10.03466
12.37437
49.97569
41.37397
3.773077
1.86339
12.09052
50.69654
9.877725
6.508542
7.45356
49.24429
29.93628
7.927624
9.877725
11.18034
2.429563
1.666667
5.432669
12.97701
17.00694
63.07513
14.57738
12.69296
12.43036
6.066758
11.19586
15.10381
6.152009
6.588078
21.28673
7.927624
3.435921
10.13794
9.446486
7.682954
3.773077
5
7.660324
9.807169
1.317616
6.346478
13.79412
9.5692387
12.38839
5.270463
20.72472
2.429563
11.74084
5.559027
14.05594
10.425
2.124591
5
5.432669
13.70574
1.767767
8.975275
5.034603
6.346478
9.718253
4.750731
14.74317
10.75291
6.152009
6.066758
3.435921
12.61062
3.333333
13.4371
8.700255
7.095578
13.70574
14.44578
15.7233
8.759915
4.750731
8.186201
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607334
619987
618389
559164
559001
607242
558804
605949
600624
517596
600426
517278
589808
516852
559247
518083
580728
516376
558873
580580
617696
589948
601206
606146
622477
601026
602681
580632
590089
607672
602399
599066
618284
622843
515983
600766
600535
602822
606731
601849
602128
598833
559315
602513
602325
601563
558791
562202
598938
617115
602203
561959
601285
622780
601846
606387
559371
601064
598201
621656
601666
598624
599137
600843
558909
618109
622314
562265
601498
606893
601317
597845
607745
620962
616887
601125
600944
622755
562069
559123
617733
592947
559563
607173
620694
617428
621557
580915
622258
562186

4497632
4497611
4497546
4497526
4497513
4497506
4497493
4497471
4497435
4497384
4497350
4497328
4497322
4497319
4497291
4497290
4497286
4497269
4497258
4497233
4497233
4497210
4497199
4497188
4497176
4497168
4497146
4497138
4497132
4497109
4497104
4497086
4497083
4497075
4497072
4497058
4497054
4497051
4497046
4497035
4497024
4497013
4496978
4496939
4496930
4496907
4496875
4496866
4496849
4496848
4496846
4496822
4496816
4496813
4496805
4496790
4496787
4496787
4496783
4496769
4496768
4496752
4496742
4496736
4496735
4496717
4496715
4496714
4496678
4496655
4496638
4496633
4496626
4496623
4496621
4496607
4496603
4496597
4496575
4496570
4496566
4496561
4496557
4496551
4496534
4496531
4496500
4496480
4496425
4496422

NPEREPOABAGGENEAERIEGREEELM G090

15

o

Ab4bdBBWR

(SIS IR Ny

NAES 24 BW=BN=BWAENSBG

GWANBGONNWAEBRAWG= B 2BNDWG

nNWwHsw

281.3099
183.3665
146.3099
210.9638
257.0054
113.1986
254.0546
163.0725
77.00539
108.9967
63.43495
338.1986
207.1497
233.1301
198.435
108.435
309.8056
135
243.435
306.8699
164.7449
229.6669
49.76364
237.9946
110.556
61.69925
20.61363
240.9454
209.4072
217.875
1.515408
63.43495
147.5288
123.6901
60.9454
57.09476
29.84593
33.25437
97.12502
341.5651
0
206.565
194.0362
3.814075
319.3616
320.1022
225
176.1859
74.74488
315.7795
305.6075
140.1944
359.1186
103.5704
344.4385
171.0274
180
0
171.8699
112.1663
324.3721
199.8852
124.8753
352.1169
210.9638
105.2551
98.74616
180
349.9025
341.5651
9.334998
150.9454
288.4349
154.29
287.6076
352.1709
350.5947
114.7751
119.7449
153.435
135
353.6598
158.1986
90
132.1376
156.8014
141.3402
180
87.87891
95.71059

36
35
43
38
40
36
35
16
20
24
20
19
17
18
39
20
14
21
36
15
40
16
28
16
55
20
13
16
17
35
14
29
41
60
19
19
20
13
17
14

21
38

11
12
28
33

)
3

10
12
32
14
54
13
16
36
14
15
47
11
18
17
12
36
42
48
31
15
18
16
17
30
52
11
12
12
53
31
36
44
17
35
17
52
36
57
15
53
25

59
58
59
66
66
57
67
78
35
44
39
44
42
40
73
44
35
44
62
36
69
43
47
83
66
39
38
33
43
61
35
91

66
71
42
48
37
40
78
38
46
84
69
30
23
33
57
69
82
25
27
65
35
65
36
82
67
37
80
65
31

81

74
35
65
56
60
62
43
80
33
84
61

64
21

32
32
69
71

72
60
31

64
82
64
48
69
36
61

56

117
99
129
127
126
107
117
53
58
64
59
56
43
55
129
62
35
61
113

118
34
80

141
55
25
42
40
116
28
99
127
145
52
60
47
31
53
24
47
81
131
23
16
17
11
109
81
15
18
101
27
124
25
47
9
28
48
127
19
54
60
25
104
121
117
97
27
49
32
52
95
124
19
23
21
133
105
119
132
43
109
52
124
113
133
31
125
78

152
149
152
136
135
141
134
123
139

132
122
128
121
140
120
116
121
133
117
151
128
138
119
160
136
122
118
127
143
119
134
152
159
117
129
130
123
125
121
119
132
135
117
114
117
127
129
132
17
116
126
118
158
116
124
137
119
121
160
113
123
126
120
133
156
163
125
115
122
119
124
139
157
117
116
116
161
126
136
160
123
133
125
160
153
157
17
162
126

1025
1486
1481
1028
1028
1025
1028
1025
1025
1236
1025
1236
951
1236
1489
1236
1276
1236
1028
1276
1029
951
1025
1025
1482
1025
1025
1276
951
1025
1025
1025
1490
1482
1236
1025
1025
1025
1025
1025
1025
1025
1489
1025
1025
1025
1028
1456
1509
1029
1025
1456
1025
1482
1025
1025
1489
1025
1509
1482
1025
1509
1509
1025
1489
1490
1482
1456
1025
1025
1025
1509
1025
1486
1029
1025
1025
1482
1456
1489
1029
951
1338
1025
1486
1029
1508
1353
1482
1456

2663
2558
2580
3274
3269
2663
3259
2734
2456
3028
2473
3071
2430
3085
3263
3046
3031
3085
3259
3027
2572
2432
2427
2725
2230
2438
2445
3028
2434
2638
2482
2787
2572
2182
3095
2457
2475
2461
2715
2487
2462
2787
3250
2590
2598
2517
3237
3185
2787
2365
2554
3185
2511
2181
2650
2706
3240
2516
2763
2324
2639
2762
2761
2537
3237
2568
2236
3178
2625
2695
2624
2745
2650
2357
2313
2637
2640
2179
3173
3226
2569
2948
3224
2680
2360
2571
2311
3041
2240
3164
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20.73584
18.1355
18.31113
23.69146
23.71575
20.70927
23.70092
21.07045
23.68789
23.3105
23.73593
33.39719
26.14323
33.6079
23.46242
33.0289
24.94007
33.86258
23.50377
24.84921
17.9773
26.15501
23.25805
20.85971
16.55621
23.35881
22.34163
24.84089
28.16068
20.25975
22.45029
24.65346
17.92086
16.27774
34.03547
23.49447
23.64257
22.15035
20.56889
22.7767
22.65343
24.72508
23.28171
22.33964
22.42685
22.98004
2321712
22.66857
24.57799
17.56858
22.54295
22.69038
23.08397
16.03764
22.72477
20.42124
23.12326
2327014
25.10374
16.632
22.90374
24.8186
24.47193
23.34213
23.15708
17.57646
16.22026
22.57772
22.97192
20.16988
23.04807
25.27288
19.86103
16.84927
17.4258
23.23306
23.29356
15.96759
22.55732
23.06461
17.47216
27.83651
23.00559
20.03639
16.87378
17.42344
16.48291
24.69754
15.99805
22.37581

10000
10211
10156
10000
10000
10000
10000
10211
10000
9850
9780
10000
10304
10000
10211
10000
9780
10000
10000
10000
10000
10309
9780
10156
9981
9780
7817
10000
10309
10000
6747
10000
10000
10156
9780
9780
9137
7978
9981
6747
8349
10000
10000
6747
7614
7614
10000
10211
10000
7614
7614
10156
7817
9981
6747
10211
10211
7817
10211
9981
7614
10337
10260
7817
10000
10000
9981
10000
6747
9700
6747
10260
10000
10156
9372
6747
6747
10156
10156
10000
10000
9700
10000
9981
10156
10000
10156
10000
9981
9981

2.124591
7.095578
6.009252
2.429563
5.559027
3.173239
6.066758
10.01735
5.559027
26.88065
7.45356
4.487638
36.52435
4.166667
6.588078
3.952847
6.508542
5.303301
3.72678
4.166667
4.750731
28.96957
7.095578
15.7233
14.24001
6.152009
48.52333
4.289846
26.30616
4.750731
78.77755
3.72678
5.432669
12.0185
8.579692
8.436857
29.30325
60.78765
13.4371
68.51601
425
1.86339
3.435821
62.63874
69.73412
66.25917
2.357023
6.263874
4.750731
86.6286
79.43594
6.508542
54.17308
12.43036
68.33842
8.014744
6.666667
50
8.838835
12.14782
61.51445
20.825
16.76015
54.68343
2.429563
4.750731
10.96079
3.333333
61.79042
10.54093
61.64977
17.15938
5.270463
12.4861
73.00352
67.29392
68.84211
11.93152
6.718548
3.72678
2.357023
11.31923
4.487638
9.166667
11.79984
3.173239
10.67187
1.666667
11.25771
8.374896
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593076
559762
559288
620997
600401
620741
619934
606602
580972
592933
621476
581457
595930
595746
621921
618725
593916
618222
600070
592663
600239
622614
600424
600602
567788
593631
620125
567584
567275
593402
581517
592851
618357
593818
567007
548151
621048
595786
621281
593162
618068
600594
600339
595567
622358
567858
592794
596102
620702
621813
548209
581537
567468
596367
595672
567326
618146
567113
593722
601394
567660
617891
593003
616956
548281
596135
581551
620264
595838
617973
617689
618193
595996
596657
617182
600523
567465
596368
620884
567282
567084
567603
600238
618325
621259
621544
600761
618566
611261
617872

4496416
4496406
4496391
4496377
4496372
4496313
4496309
4496305
4496287
4496279
4496273
4496262
4496261
4496247
4496237
4496218
4496214
4496210
4496203
4496201
4496180
4496176
4496175
4496174
4496155
4496139
4496139
4496136
4496133
4496128
4496108
4496107
4496104
4496098
44396077
4496068
4496068
4496065
4496023
4496021
4496021
4496017
4496001
4495997
4495988
4495971
4495971
4495939
4495906
4495898
4495897
4495893
4495886
4495876
4495874
4495871
4495869
4495867
4495851
4455829
4495824
4495823
4495819
4495800
4495781
4495744
4495723
4495717
4495708
4495703
4495697
4495677
4495674
4495669
4495667
4495657
4495655
4495645
4495644
4495632
4495612
4495588
4495583
4495583
4495580
4495544
4495536
4495528
4495495
4495444
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O - 0

24.44395
127.875
167.7352
164.3578
359.0906
146.7683
152.5256
135
11.30993
331.6992
143.1301
63.43495
51.34019
3.012788
116.565
150.7086
112.3801
112.2856
37.09284
12.99462
357.7688
88.36343
357.7094
3.6745
135
119.7449
120.2564
171.8699
116.565
98.1301
90
345.9637
102.1715
166.6075
270
156.8014
154.179
87.27369
167.7352
94.3987
128.7742
1.041627
341.5651
28.30076
101.3099
154.9831
0
10.00798
118.3008
169.6952
142.125
78.69007
123.6901
45
61.69925
120.9638
144.0903
113.1986
86.63354
90
165.2564
144.9262
126.2538
353.991
140.1944
25.34618
168.6901
170.5377
26.56505
152.354
123.9865
122.4712
39.28941
60.25512
333.9806
0
92.72631
53.1301
139.0856
71.56505
225
86.63354
-1
128.4537
158.6294
163.0725
45
140.4403
273.9182
108.869

35
72
65
67
36
76
55
77
a8
35
66
a8
50
40
65
63
44
64
43
34
40
61
31
38
64
47
57

64
46
37
47
62
46
58
65
47
71
35

38
38
43
64
68
32
60
59
74
38
59
43
49
59
51
62
44
72
7
55
38
27
71
43
36
54
40
56
53
61
42
49
25
66
75
49
59
59
52
61
69
§5
73
67
64
65
62
53

58
114
110
130
29
146
102
51
38
61
129
51
57
62
131
99
60
113
30
44
28
134
22
30
122
72
113
124
123
67
47
86
106
77
78
116
133
72
139
39
100
35
29
71
129
133
34
57
125
115
118
68
118
47
70
115
95
112
69
47
133
99
35
19
121
66
a9
116
48
100
97
109
73
63
15
67
135
36
122
i1
104
121
54
104
139
119
29
96
41
96

129
135
133
155
119
158
156
126
126
128
156
122
135
133
159
153
132
159
121
121
118
162
117
116
128
133
161
132
129
133
121
140
154
129
123
131
156
134
154
123
154
17
118
134
161
129
125
128
157
158
135
124
129
128
133
129
153
128
133
122
129
150
129
121
129
129
122
163
133
151
151
154
133
128
119
128
130
126
163
128
126
129
128
158
156
159
136
147
122
157

951
1338
1489
1486
1025
1486
1486
1025
1353
951
1499
1353
1025
1025
1482
1490
1025
1490
1025
951
1025
1508
1025
1025
1507
1025
1486
1507
1507
1025
1353
951
1490
1025
1456
1028
1486
1509
1499
1025
1490
1025
1025
1025
1508
1507
951
1509
1486
1499
1028
1353
1507
1509
1509
1507
1490
1507
1025
1025
1507
1490
951
1029
1028
1509
1353
1486
1509
1490
1490
1490
1509
1509
1029
1025
1507
1509
1486
1507
1456
1507
1509
1490
1499
1499
1025
1490
1513
1490

2957
3211
3209
2330
2594
2338
2398
2669
3041
2965
2298
3028
2880
2890
2272
2481
2936
2506
2675
2965
2653
2190
2658
2658
3141
2945
2361
3143
3147
2960
3026
2973
2453
2936
3147
3201
2300
2895
2291
2971
2515
2709
2715
2908
2224
3134
2981
2877
2307
2262
3191
3026
3140
2870
2907
3143
2483
3147
2941
2758
3127
2504
2972
2245
3183
2893
3017
2320
2906
2483
2513
2458
2904
2858
2454
2773
3133
2886
2282
3142
3144
3121
2773
2392
2250
2242
2768
2341
2677
2441
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27.78497
22.80255
22.85294
16.52857
23.53939
16.56165
16.79054
19.95343
24.60694
27.73567
16.24933
2466748
26.62446
26.76671
16.03144
17.02711
27.7149
17.0896
23.72785
27.5674
23.61127
15.72038
23.50689
23.45547
22.02177
27.7598
16.64471
22.09529
22.11037
27.77783
24.62675
27.68502
17.01015
27.70605
22.09885
25.82097
1€.31861
26.68986
16.15886
27.6904
16.95753
23.43072
23.50163
26.8502
15.67781
21.93871
27.56603
26.44573
16.16298
15.78909
25.6928
24.48337
22.00092
26.1397
26.71009
21.98778
16.71036
21.98313
27.57067
22.92187
21.94906
16.67743
27.55279
16.66194
25.5813
26.37419
24.41559
16.1208
26.5189
16.60595
16.62089
16.58177
26.43613
25.9137
16.59802
23.37976
21.94557
26.08897
15.91517
21.8315
21.91385
21.92201
23.45281
16.45585
15.77419
15.68983
23.23243
16.38939
18.30717
16.33107

10000
10000
10211
10211
8854
10156
10156
10156
10000
9780
10156
9780
9780
9700
10156
10260
9981
9850
8756
10000
8854
9981
8349
8349
10000
10156
10156
10000
10000
9981
10000
9700
9749
10211
10000
10000
10156
9981
10211
10000
10309
9312
9312
9780
9981
10156
10000
9700
10156
10211
10000
10000
10000
9780
9780
10000
10156
10000
9981
9981
10211
10260
10156
6747
10156
9780
10211
10211
9780
10156
10260
10260
10000
9780
7614
10000
9981
9780
10156
10000
10000
9981
10000
10304
10156
10211
10000
10260
9850
9850

5.034603
4.750731
9.807169
10.8173
26.25331
14.44578
11.74084
6.481812
2.124591
6.152009
8.333333
11.18034
10.67187
7.927624
7.45356
19.58776
7.660324
27.46842
42.83366
5.559027
32.10767
14.58928
41.69999
45.51022
0.5892556
6.718548
11.57704
2.946278
1.86339
5.892557
5
6.871843
43.47733
8.994597
1.666667
6.346478
14.34931
8.759915
9.807169
5.432669
32.60134
22.92045
19.76423
6.152009
8.498365
6.89706
3.333333
14.38556
6.152009
9.31695
4.750731
2.124591
3.004626
8.838835
6.152009
2.429563
14.91876
3.173239
7.095578
6.666667
8.186201
23.92842
7.750448
79.60406
6.508542
8.759915
12.74755
10.13794
7.45356
9.877725
21.6105
21.73067
5.921946
6.718548
97.83241
1.666667
8.759915
12.5
8.270597
1.317616
0.5892556
7.095578
0
36.18049
10.29091
10.01735
2.357023
24.86072
30.48793
34.78605
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600937
608723
596507
567120
567442
567233
620397
620968
547698
597342
610041
597497
600427
610362
614241
600969
610667
594617
597703
611772
608695
614607
612685
597506
601075
597666
600835
594815
612108
600606
613649
594984
597444
547813
594837
601321
614831
601127
623025
600918
597694
622859
594948
614466
597352
594768
622658
615030
601170
584092
600991
601589
601391
597499
547092
597674
583663
600795
601688
601471
543225
595995
547223
555714
600788
547179
601062
588091
596101
601765
601555
587903
584175
587688
587472
600913
601190
555905
594482
596877
596772
546134
596955
546137
584940
597042
546159
548513
585016
594738

4495428
4495416
4495397
4495372
4495366
4495356
4495352
4495322
4495313
4495276
4495275
4495253
4495241
4495237
4495226
4495198
4495194
4495187
4495153
4495079
4495069
4495068
4495043
4495035
4495012
4494978
4494960
4494943
4494934
4494876
4494871
4494854
4494830
4494805
4494801
4494801
4494791
4494787
4494767
4494761
4494758
4494699
4494683
4494657
4494654
4494647
4494622
4494617
4494601
4494590
4494558
4494544
4494516
4494513
4494512
4494505
4494497
4494449
4494434
4494418
4494415
4494374
4494337
4494334
4494308
4494258
4494254
4494198
4494181
4494180
4494178
4494176
4494150
4494110
4494088
4494084
4494080
4494054
4493966
4493946
4493858
4493784
4493757
4493631
4493532
4493505
4493503
4493418
4493297
4493258
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i
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T T T e I N

e

-1
270
115.0169
180
208.6105
123.6901
94.63546
158.7495
225
126.4692
303.6901
143.1301
166.2637
206.565
0
90
251.565
90
132.9546
155.2249
264.8056
85.6013
164.3578
111.5014
270
88.15239
45
36.8699
79.50852
273.6914
135
59.03624
77.00539
206.565
120.9638
96.34019
3.814075
90
355.3331
96.34019
111.0375
337.4569
135
135
80.83765
153.435
331.4293
174.8056
63.43495
153.6873
35.53768
45
56.30993
65.55605
135
72.64597
163.4956
11.30993
45
63.43495
180
230.2739
105.2551
219.2894
180
84.80557
63.43495
319.8208
244.0577
143.1301
59.03624
323.2267
215.8376
317.4628
309.2176
344.7449
63.43495
225
231.5463
97.76517
103.7363
-1
93.27048
-1
159.5672
253.7398
-1
38.15723
122.0054
217.0565

30
17
20
45
42
44
52
60
35
16
18
16
18
18
32
16
17
17
15
18
19
36
18
13
19
15
17
17
16
16
37
17
13
39
15
19
38
18
27
17
16
25
19
43

18
24
42
16

18
19
17
16
34
17
17
31
19
18
32
16
35
32
32
34
31

14
19
15
16
17
16
16
33
34
36
18
15
16
19
17
18
16
18
18
19
16
18

60
78
45
63
61
60
60
71
60
83
69
97
73
68
52
80
70
46
95
77
69
56
79
86
81

88
78
45
78
68
53
48
89
63
44
84
53
82
45
81

93
45
49
59
84
47
44
56
81

87
85
81

85
84
74
89
78
53
83
92
60
74
76
57
53
72
59
32
74

77
34
86
32
33
56
59
60
66
83
79
66
76
70
79
77
72
70
80
80

103
51
66
121
117
123
118
149
122
39
56
57
52
53
99
50
45
42
51
47
59
109
55
45
53
48
51
47
49
113
42
48
120
38
56
o9
55
65
52
48
59
42
108
53
44
63
106
47

50
56
45
43
122
49
56
106
61
52
117

123
100
106
120
115
28
44
62
60
26
48
29
33
105
108
110
48
51
53
57
55
49
52
50
63
66
53
51

138
123
128
129
128
128
160
163
132
118
128
118
123
124
149
124
122
122
121
122
127
149
129
118
122
119
121
121
124
122
151
123
119
133
120
120
147
120
137
120
120
134
123
150
120
124
136
151
121
122
125
122
119
121
132
129
122
143
123
120
139
120
136
134
142
129
144
119
118
126
124
119
119
121
118
143
140
137
119
123
122
122
126
120
127
121
120
121
126
119

1025
1025
1509
1456
1507
1507
1486
1486
1028
1509
1458
1509
1509
1458
1029
1532
1536
1525
1509
1530
1025
1029
1533
1509
1532
1509
1532
1525
1530
1509
1533
1525
1509
1028
1525
1532
1029
1532
1508
1532
1599
1508
1525
1533
1599
1525
1508
1578
1532
1353
1532
1532
1532
1599
1028
1599
1353
1509
1532
1532
1138
1525
1028
1028
1509
1028
1532
1353
1525
1605
1605
1353
951

1353
1353
1509
1615
1028
951

1525
1525
1138
1525
1138
1353
1525
1138
1028
1353
951

2768
2678
2872
3141
3131
3140
2281
2244
3194
2771
2688
2748
2762
2706
2600
2767
2726
2931
2701
2708
2669
2592
2655
2717
2766
2691
2770
2920
2676
2752
2624
2917
2724
3178
2920
2760
2578
2764
2275
2768
2687
2277
2916
2591
2738
2919
2281
2580
2764
2847
2770
2758
2762
2724
3127
2693
2865
2776
2758
2761
3129
2854
3120
2483
2776
3124
2772
2646
2856
2758
2762
2594
2862
2560
2475
2774
2771
2469
2846
2760
2781
3019
2744
3019
2619
2686
3019
3058
2585
2879
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23.09418
18.6093
25.87516
21.78123
21.81401
21.7945
15.68309
15.56116
25.97439
25.01772
18.34975
24.89266
23.23993
18.28757
16.96338
23.04136
18.22389
26.99491
24.71863
17.90004
18.37798
16.71802
17.54227
24.79011
22.92096
24.61402
22.95605
26.70123
17.61781
23.00484
16.95733
26.57859
2462289
25.71686
26.58536
22.60142
16.27772
22.75906
14.67966
22.81759
24.41477
14.70307
26.51086
16.42253
24.61048
26.54971
14.78858
16.10845
22.67277
23.62356
22.70584
22.3712
22.43018
24.42307
26.13808
2427126
23.65942
22.65559
22.14107
22.27739
28.46479
25.64441
25.94224
20.94989
22.51638
25.97574
22.41542
23.45196
25.4886
21.85363
22.0834
23.41341
26.23574
23.25552
23.18198
22.33524
22.21407
20.79348
26.02398
24.45538
24.47092
26.36702
2423275
26.33139
22.51338
23.94985
26.30402
25.01167
22.18593
25.18072

10000
9981
10156
10000
10156
10000
9981
10211
10000
10156
10000
10260
10337
10000
10000
10000
9981
10000
10260
10156
9981
10000
10211
9981
10000
9981
10000
10000
9981
9850
10000
10000
10000
10000
10000
10000
9700
10000
8349
10000
9929
8363
10000
10000
9981
10000
8363
10000
10000
10304
10000
10000
10000
9486
10000
9850
10239
10000
10000
10000
10000
10304
10000
10156
10000
10000
10000
8363
10309
10000
10000
8363
10304
8363
8363
10000
10000
10156
10304
9929
9929
10000
9850
10000
10337
9929
10000
9780
10156
10260

0
6.666667
6.89706
1.666667
10.44164
3.004626
15.46726
16.09434
5.892557
11.21696
3.004626
20.83333
18.30206
3.72678
5.833333
1.666667
6.588078
0.8333333
16.50968
11.93152
9.204468
5.432669
10.8173
14.77846
1.666667
12.92339
1.767767
4.166667
11.44128
25.88704
2.946278
2.429563
5.559027
5.59017
2.429563
3.773077
6.263874
1.666667
40.96916
3.773077
23.21398
47.82056
1.767767
4.12479
13.0836
3.72678
47.91848
4.602234
1.86339
42.29936
3.584302
1.178511
3.004626
20.13841
2.357023
27.93843
46.93376
2.124591
1.767767
1.86339
3.333333
38.46445
4.750731
5.921946
0.8333333
4.602234
1.86339
49.08185
34.2884
4.166667
2.429563
49.41674
37.006
54.85144
46.78927
4.750731
1.86339
7.071068
36.18049
18.503
19.30206
0
29.21425
0

22.67677
20.83333
0
14.83708
15.7233
25.58347
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581713
584951
581541
548672
585088
594571
581371
594705
581145
548814
546920
549082
558352
549287
594582
549469
549640
549787
547350
546944
594747
558450
594646
593474
594803
593237
558627
550330
547056
593106
558421
594806
550507
592971
594863
558655
585397
592821
594929
558963
559106
585418
559348
560042
556721
585516
588946
585599
584750
560132
589125
588733
586528
561323
585696
590677
560861
584824
559981
589078
586658
588696
590716
560179
560923
586741
560332
561110
590803
586901
560358
565695
565625
587287
561547
560839
590947
560933
591058
556425
556409
561412
591175
517101
556352
557399
588251
561195
517126
556263

4493213
4493170
4493133
4493127
4493113
4493111
4493057
4493050
4493014
4492984
4492909
4492888
4492877
4492838
4492835
4492832
4492827
4492820
4492767
4492742
4492742
4492740
4492707
4492678
4492642
4492636
4492635
4492624
4492611
4492539
4492506
4492497
4492473
4492433
4492379
4492366
4492273
4492265
4492229
4492201
4492066
4491984
4491915
4491860
4491824
4491804
4491668
4491614
4491610
4491591
4491491
4491486
4491476
4491468
4491442
4491385
4491362
4491319
4491306
4491300
4491256
4491240
4491236
4491235
4491120
4491098
4491060
4491033
4490974
4490968
4490924
4490909
4490719
4490698
4490676
4490667
4490629
4490441
4490396
4490358
4490243
4490201
4490173
4490111
4490103
4490069
4490068
4490009
4489965
4489954
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152.8787
136.6366
139.2364
12.8477
120.9638
258.6901
150.4222
180
188.4711
15.37625
30.96376
11.76829
306.4692
10.53918
251.565
3.652223
5411869
11.30993
5.194429
65.55605
123.6901
2222737
98.1301
347.3914
126.8699
327.9465
208.0725
358.0694
270
311.7845
173.2902
86.63354
30.96376
296.5651
88.99491
191.3099
91.21887
315
83.29016
180
221.8202
76.26373
225
2265911
36.8699
66.80141
217.1467
180
113.1986
261.0274
2452249
190.1755
98.1301
185.1944
168.6901
225
192.8043
148.2405
2993578
188.1301
63.08345
249.444
212.4712
149.7436
154.179
73.81079
173.2902
268.7811
191.3099
102.5288
170.9097
207.1811
172.5686
73.30076
175.6013
232.9072
204.444
206.565
206.565
112.7965
115.6155
104.0362
206.565
56.55323
128.5956
284.7436
265.2364
185.7106
67.57413
140.7106

68
79
72
34
71
66
69
79
63
35
78
32
64
31
75
32
35
33
77
66
75
74
72
39

%
7
75
30
69
32
78
70
38
31
79
72
56
32
69
66
62
62
72
62
55
54
41
52
50
65
41

1
63
59
51
70
85
48
52
49
53
40
66
85
82
52
85
82
80
52
83
67
76
52
63
52
78
56
89
59
58
52
72
93
56
54
85
52
78
60

59
60
61
43
59
55
65
49
62
33
101
32
40
34
51
36
34
31
66
107
57
48
56
25
60
24
49
a1
101
23
55
64
40
24
71
50
87
22
75
57
53
89
45
51
95
87
53
96
67
45
45

115
112
97
76
57
85
41
73
100
40
50
53
52
102
51
53
60
102

45
46
103
115
95
49
105
47
70
75
105
51
178
72
100
47
88
147
64

126
128
123
115
131
120
126
119
124
116
132
115
116
115
122
115
113
114
122
131
123

120
114
129
116
121
127
116
116
127
122
144
117
132
124
124
143
120
121

141
142
133
147
139
122
135
140
152
138
148
126
124
144
121

137
151

141

128
126
124
152
123
124
129
152
126
131
124
153
141
137
124
142
126
143
143
141
128
127
142
143
130
145
130
139

1642
1353
1642
1028
1353
951

1642
1725
1724
1028
1138
1028
1028
1028
951

1028
1028
1028
1028
1138
1725
1489
1725
951

1725
951

1489
1028
1138
951

1489
1725
1028
951

1725
1489
1353
951

1725
1489
1489
1353
1489
1489
1028
1353
1353
1717
1717
1489
1353
1353
1353
1489
1717
951

1489
1717
1489
1353
1353
1353
951

1489
1489
1353
1489
1489
951

1353
1489
1456
1456
1353
1489
1489
951

1489
951

1028
1028
1489
951

1236
1028
1028
1353
1489
1236
1028

2953
2580
2958
3082
2549
2836
2966
2837
2968
3114
3147
3122
2841
3129
2829
3122
3118
3122
3142
3151
2802
2849
2823
2612
2789
2605
2845
3087
3154
2593
2808
2784
3126
2570
2772
2785
2486
2550
2760
2760
2747
2479
2738
2730
2417
2489
2353
2480
2481
2726
2353
2319
2297
2736
2460
2141
2701
2454
2694
2311
2280
2294
2139
2710
2662
2280
2687
2649
2128
2261
2665
2538
2519
2219
2630
2667
2119
2644
2114
2639
2609
2606
2106
3285
2594
2396
2110
2589
3317
2596
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22.87791
22.12499
22.81358
24.90877
22.06537
25.11584
22.69186
25.03495
22.50525
24 74664
25.85481
24.62099
19.95467
24.4338
24.70813
24.34809
24.2863
24.13886
25.61118
25.85365
24,6125
19.88825
2461781
24.18845
2452674
23.99365
19.84474
23.77447
25.82133
23.74251
19.74496
24.37609
23.67653
23.43487
2412769
19.57418
20.98379
23.16891
23.97771
19.49768
19.41686
20.66886
19.22219
19.12076
19.36712
20.4096
20.67536
20.28502
20.4067
18.97635
20.46648
20.38448
20.07961
18.6785
19.98532
20.64714
18.64372
19.93047
18.71691
20.14783
19.7579
20.01642
20.55348
18.6572
18.52078
19.66068
18.55808
18.44339
20.32417
19.49118
18.39017
18.18432
18.01447
19.19219
18.10175
18.18758
19.97445
17.98975
19.66265
18.69025
18.65078
17.77229
19.50257
29.50665
18.63814
18.32896
18.64554
17.72412
28.34319
18.59501

10260
10260
10260
9312
10260
9981
10260
10211
10337
8854
9780
8349
9780
8349
9981
8349
8349
8349
10000
10000
10156
10156
9929
6747
10156
8363
10156
8349
10000
8363
10211
9929
8756
8363
9929
10337
9929
8363
9850
10211
10156
9929
10156
10260
9780
9486
10251
10211
10156
9929
10156
10337
9981
10211
10211
10000
10337
10156
9780
10377
9137
9981
10000
10156
10156
9981
10211
9929
10000
9981
10337
10260
10211
9981
10211
10260
10000
10156
10000
9372
10041
9929
10000
7614
10161
9981
9981
10211
7614
10251

19.19382
20.63236
15.95349
24.35986
19.43651
10.62296
17.72671
8.333333
19.79934
34.57078
7.28869
40.85884
11.91696
36.44821
10.54093
39.24637
39.76057
36.11805
4.602234
5.034603
12.0185
12.38839
17.67767
64.89842
12,5
52.60241
14.16667
37.10439
0.8333333
52.52645
14.26437
21.28673
38.87301
52.17492
23.75365
19.12132
19.58776
53.03301
28.52874
15
10.62296
19.30206
7.660324
21.22139
8.333333
19.03943
51.7506
13.33333
12.69296
24.04423
11.93152
16.50968
11.78511
13.8067
6.373775
2.357023
18.80086
10.29091
15.29797
29.46278
30.37383
14.24001
5.432669
11.57704
14.34931
13.45001
14.26437
19.58776
4.249183
7.682954
21.09831
17.33053
9.664512
8.700255
10.86534
21.41683
5.034603
14.90712
3.72678
62.37209
€7.46398
17.17961
1.86339
108.8609
58.10969
8.186201
10.03466
8.374896
113.5904
47.37557
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518378
518228
518064
588261
591278
517820
517120
556180
589158
588289
589067
519716
519532
517666
517116
561327
519875
519400
588338
520077
588915
519276
565575
591278
517213
517529
564788
588388
589259
517312
517452
556997
519180
591381
555522
589105
588396
548839
564767
555461
555541
549136
555409
555460
549227
564496
543147
543762
543397
543997
561476
561876
548691
543787
543368
565644
561685
543980
565773
557023
562131
563683
549471
562678
563950
561888
543493
565967
564115
562815
549830
562925
555303
564228
562308
549261
555048
555342
556767
544789
564061
544918
563599
545189
549507
555121
555361
564148
563902
561582

4489922
4489914
4489901
4489891
4489845
4489818
4489817
4489809
4489797
4489763
4489650
4489646
4489638
4489636
4489633
4489633
4489603
4489594
4489589
4489549
4489513
4489499
4489491
4489487
4489451
4489437
4489419
4489419
4489381
4489376
4489358
4489352
4489351
4489277
4489232
4489228
4489225
4489221
4489207
4489148
4489122
4489074
4489071
4489010
4488951
4488891
4488853
4488641
4488840
4488839
4488823
4488686
4488662
4488639
4488621
4488600
4488598
4488500
4488483
4488463
4488427
4488398
4488354
4488352
4488350
4488277
4488257
4488221
4488219
4488169
4488164
4488061
4488055
4487999
4487987
4487986
4487891
4487877
4487868
4487850
4487834
4487640
4487628
4487621
4487597
4487590
4487583
4487552
4487449
4487434

355.8296
15.75117
355.9337
219.2894
225
305.0835
82.87498
160.1448
233.3659
230.1944
280.4915
352.5686
355.3331
328.1906
81.7286
186.3402
33.21181
336.8792
213.6901
20.88316
227.3859
298.393
230.7106
198.435
87.54915
310.4382
180
208.3008
180
32.15932
346.9149
283.3925
309.6184
180
122.9694
225
161.565
191.3099
187.125
122.5741
124.1436
225
131.1215
130.6677
223.8542
173.6598
106.6992
102.5288
103.3925
101.3099
161.565
142.125
155.8068
116.565
111.8014
135
161.565
116.565
161.565
270
161.565
143.1301
186.009
153.435
125.5377
153.435
117.8973
135
135
158.9625
201.5713
169.6952
115.56
143.1301
155.556
205.821
110.2976
101.8215
250.2011
116.565
153.435
90
161.565
153.435
144.4623
110.3764
67.24902
144.4623
158.1986
123.6901

51
56
42
20
23
25
76
30
27
19
25
39
38
39

28
66
47
18
73
23
40
20
22
78
36
28
19
23
81
27
36
12
20
27
25
19
17
31
32
33
18
29
34
17
31
36
39
35
37
24
23
35
39
39
17
23
36
19
35
20

18
33
25
24
40
15
ar
35
20
31
43
19
22
32
41
44
37
16
22
19
27
16
31
44
39
23
39
30

51
62
42
100
T
24
91
55
44
104
43
37
39
43
100
56
69
49

81
41
41
75
58
85
36
49
80
41
81
25
50
10
73
59
43
82
88
46
61
65
63

69
64
48
68
54
64
59
50
52
57
50
69
71
50
51
69
48
55
45
69
51
45
53
7
82
48
51
74
50
67
48
51
59
62
61
48
75
47
67
48
69
55
66
58
47
52
49

112
131
47
64
55
77
173
69
51
60
52
81
106
103
151
99
148

164

200

173

123

106
65
95
123
56
60
100
117
130
108
50
62
51
82
40
96
139
122
7T
104
86

113

111
131
142
105
132
139
135
129
136
11
109
101
125
145
120
106
132
121
137
106
126
129
127
106
143
127
137
121
107
142
105
132
144
137
138
122
145
142
146
120
142
146
120
144
140
143
142
143
136
138
139
147
139
126
139
143
132
142
138
143
126
145
139
139
142
126
141
148
120
143
151
132
137
134
157
157
142
125
138
125
141
121
141
158
155
139
146
141

1236
1236
1236
1353
951
1236
1236
1028
1759
1353
1759
1236
1236
1236
1236
1489
1236
1236
1353
1236
1759
1236
1456
951
1236
1236
1338
1759
1780
1236
1236
1028
1236
1727
1028
1780
1353
1138
1338
1028
1028
1138
1028
1028
1138
1338
1138
1138
1138
1138
1489
1489
1138
1138
1138
1456
1489
1138
1456
1028
1489
1933
1138
1489
1338
1489
1138
1456
1338
1489
1138
1489
1028
1338
1489
1138
1028
1028
1028
1138
1338
1138
1488
1138
1138
1028
1028
1933
1489
1489

3182
3198
3217
2106
2102
3252
3335
2540
2163
2099
2143
3236
3209
3234
3340
2544
3249
3203
2094
3200
2121
3161
2456
2091
3311
3266
2503
2086
2149
3238
3268
2375
3194
2088
2568
2128
2080
2969
2490
2569
2532
2964
2559
2537
2964
2474
2476
2426
2455
2412
2506
2492
2859
2420
2451
2422
2492
2403
2416
2388
2476
2467
2868
2506
2455
2477
2429
2400
2445
2494
2797
2487
2465
2434
2457
2784
2514
2448
2361
2351
2434
2345
2434
2338
2731
2474
2436
2420
2420
2491
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28.05758
28.19841
28.34833
18.36379
19.11096
28.41425
29.1906
18.57286
18.41478
18.23521
18.30688
26.87486
27.00276
28.58901
29.11096
17.4357
26.68519
27.04693
18.15027
26.5415
18.14134
27.06573
17.00093
18.77503
28.81604
28.49132
16.90284
17.89447
18.00934
28.5562
28.43557
18.03088
26.99558
18.54579
18.64264
17.8421
17.71785
23.38113
16.77691
18.63739
18.59832
23.28563
18.61115
18.55875
23.09223
16.52672
2434774
23.99396
24.15288
23.89188
16.89333
16.77039
22.81824
23.88416
24.08263
16.37805
16.79165
23.69364
16.27965
17.64537
16.56964
16.30242
22.38748
16.40914
16.2241
16.51543
23.8115
16.06949
16.167
16.31513
22.24714
16.25934
18.15924
16.04813
16.29756
22.00486
18.2344
18.01342
17.41577
22.83303
1591816
2268541
15.81139
22.58868
21.56087
18.09394
17.88856
15.80973
15.72588
16.19112

6747
6747
6747
10000
10000
7614
9372
9904
10260
10156
9981
6747
6747
7614
9372
10211
7614
7614
10156
6747
10156
7614
10000
10000
9372
7614
10000
10000
10211
7614
6747
9981
7614
10000
10304
10156
10000
10337
10211
10309
10304
10260
10309
10304
10309
10000
9981
9981
9981
9981
10000
10000
10309
10156
9981
10000
10000
10156
10000
9981
10000
10000
10337
10000
10156
10000
10156
10000
10000
10000
10337
10211
10309
10000
10000
10156
9850
9929
9981
10000
10000
10000
10000
10000
10260
9981
9780
10000
10000
10000

80.21239
67.536
88.13854
5.921946
4.714045
85.54157
100.7782
63.7922
20.25017
6.508542
11.44128
77.31609
81.93832
116.2029
95.57756
11.31923
69.22437
80.64411
6.009252
111.0446
14.15441
70.09914
5.921946
2635231
107.1814
111.1321
3.333333
6.152009
12.5
82.1943
79.13815
8.994597
81.67729
5
36.7518
9.42809
2.635231
25.4951
6.718548
35.60001
43.79958
25.92725
34.84589
39.00232
29.46867
3.773077
8.700255
7.682954
8.994597
6.373775
5.270463
4750731
31.51829
7.45356
8.975275
2.946278
5.270463
7.45356
3.952847
10
5.270463
4.166667
15.92081
3.72678
7.168604
3.72678
8.014744
4.714045
4.714045
5.803495
19.26605
9.31695
31.86887
4.166667
5.034603
14.34931
32.43048
18.3049
11.07111
3.72678
5.59017
3.333333
5.270463
1.86339
17.92151
15.5568
14.00645
3.584302
4.487638
3.004626

=
()
N

ABAWAAANBNWONAABRMRMWODNABANBANIEWWENWAELENEWONSEALLWARLDLLBANALWEBLANNWAN DR SBNRNWAARNNDODWANDBABLLRLADWNWARWNSESIDSLDLS




545441
562436
545158
563663
555351
564222
561860
545763
545322
550126
564583
560851
564274
546248
545805
564866
555004
546531
564712
564508
546402
555122
565098
562274
564940
508005
565597
564681
555491
508078
549749
565282
507924
565707
508010
562480
565114
546835
564926
532712
533204
546978
564710
546763
532954
550350
533424
509102
508892
533492
508962
509074
533790
533925
509409
534321
509296
509077
534515
502196
509273
534561
509252
535076
534622
534666
534886
535176
535417
508695
535603
508471

4487419
4487418
4487371
4487362
4487348
4487252
4487214
4487208
4487182
4487059
4487057
4487038
4487002
4486974
4486954
4486953
4486874
4486851
4486846
4486776
4486768
4486750
4486651
4486582
4486574
4486550
4486487
4486483
4486477
4486466
4486441
4486428
4486421
4486370
4486346
4486341
4486340
4486289
4486258
4486214
4486195
4486176
4486165
4486132
4486116
4486061
4486044
4485999
4485896
4485831
4485808
4485772
4485442
4485307
4485185
4485070
4485014
4484957
4484927
4484872
4484794
4484700
4484683
4484597
4484577
4484495
4484349
4484050
4484038
4483747
4483669
4482639

146.3099
94.3987
90
167.0054
107.7004
150.9454
116.565
135
71.56505
228.0941
146.3099
120.9638
161.565
-1
101.3099
135
114.6769
149.0362
155.556
174.8056
135
143.1301
144.4623
140.7106
144.4623
336.2974
180
146.3099
88.60282
342.0721
202.1664
146.3099
351.2538
158.1986
320.3322
98.1301
144.4623

-1
161.565
-1
168.6901
251.565
125.5377
45
98.1301
141.009
135
25.60219
59.57421
135
59.03624
101.6593
45
85.10091
355.1009
32.47119
355.7108
17.74467
97.12502
6.095861
6.340192
135
9.246113
206.565
135
71.56505
56.30993
-1

-1
243.435

-1
106.5044

49
99
51
96
130
97
72
49
64
52
84
78
97
73
49
85
127
63
82
99
60
134
90
81
79
18
114
82
108
18
102
69
23
103
20
92
93
67
95
48
62
22
87
51
62
114
85
33
37
62
30
39
57
60
26
71
20
24
63
20
25
79
36
59
64
85
66
72
59
88
78
91

121
143
124
144
154
142
139
123
124
122
142
139
142
129
125
132
153
126
141
143
125
153
139
141
142
111
150
142
150
113
141
139
113
149
113
142
143
125
143
125
129
125
142
123
127
143
129
120
121
129
118
120
129
130
116
128
115
116
126
114
114
126
116
126
126
126
129
126
124
124
132
129

1138
1489
1138
1489
1028
1933
1489
1138
1138
1945
1933
1489
1933
1138
1138
1964
1028
1138
1933
1933
1138
1028
1964
1489
1964
1588
1338
1933
1028
1588
1945
1987
1588
1978
1588
1489
1964
1138
1933
1236
1236
1138
1933
1138
1236
1795
1236
1588
1588
1236
1588
1588
1236
1236
1588
1236
1588
1588
1236
1588
1588
1236
1588
1236
1236
1236
1236
1236
1236
2009
1236
2009

2331
2442
2337
2420
2426
2407
2477
2323
2331
2681
2395
2504
2397
2312
2320
2385
2462
2306
2386
2387
2308
2443
2370
2452
2371
2795
2355
2373
2399
2881
2598
2358
2868
2349
2918
2444
2359
2295
2360
2262
2259
2295
2359
2296
2261
2560
2253
2803
2906
2251
2907
2878
2249
2241
2776
2236
2822
2853
2233
2878
2884
2229
2928
2223
2227
2226
2222
2212
2212
2777
2212
2710
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22.2351
15.95893
22.36486
15.71022
17.71714
15.59434
15.99865

21.959
22.14051
20.85728
15.47403
16.21441
15.45992
21.54656
21.73399
15.35358
17.69235
21.28285
15.29006
15.29241
21.27984
17.60015
15.18932
15.64321
15.16591
27.38495
15.03617
15.14161
17.26486
27.28348
20.09612
15.00217
27.32622
14.92416
27.23949
15.44745

14.97924
20.67199
14.97143
23.81163

24.0862
20.57316
14.97569
2064939
23.92665
19.62115
24.13289
26.02961
26.10916
23.79697
26.04282

25.965
23.55412
23.44789
25.43797
23.47376
25.53436
25.79346
23.25199
25.64188
25.47567
23.05962

25.5126

23.1929
22.99699
22.88923
22.73189
22.56806
22.68047
25.69262
22.20283
25.02041

10000
10000
10000
10000
9929
10000
10000
10000
10000
10260
10000
10000
10000
10000
10000
10000
10260
10000
10000
10000
10000
10156
10000
10000
10000
7614
10000
10156
9929
6747
10211
10000
6747
10000
8756
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10156
10000
8756
9137
10000
9137
9850
10000
9981
8854
9780
8854
8349
9981
8349
8854
10000
8349
10000
10000
10000
10000
10000
10000
10156
10000
9929

3.004626
5.432669
4.166667
5.559027
20.55649
4.289846
3.72678
1.767767
5.270463
21.83429
3.004626
2.429563
3.952847
0
2.124591
3.535534
16.96606
2.429563
5.034603
4.602234
4.12479
8.333333
3.584302
5.921946
3.584302
74.62871
5
6.009252
17.08841
89.33784
12.14782
3.004626
76.72552
4.487638
44.38625
2.946278
3.584302
0

3.952847
0
2.124591
1.317616
3.584302
4.714045
2.946278
11.25771
1.178511
44.35495
30.44234
0.5892556
26.7252
26.80304
3.535534
14.63681
29.27361
5.432669
33.42695
4374802
6.718548
43.16071
30.18462
1.178511
36.30503
3.72678
0.5892556
1.317616
3.004626
0
0
9.31695
0
23.46688
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Appendix 2. Summary of the results of the completed tree
construction. These results were produced using a FORTRAN
program provided by Roberts.

class probab. uncert. relative
2) bb6<133.5
4) b4<51.5
8) b3<24.5
16) s<3.65554
32) bas<1028.5 18 0.655200 0.86452 0.29910
33) bas>1028.5 4 0.800000 0.70268 0.24311

17) 8>3.65554
34) elev<3187
68) elev<2435.5 4 0.400000 1..31955 0.45653
69) elev>2435.5

138) bas<1028.5 4 1.000000 0.00000 0.00000
139) bas>1028.5 4 0.888100 0.35047 0.12125
35) elev>3187
70) rad<8185 14 1.000000 0.00000 0.00000
71) rad>8185
142) prec<26.4037 4 0.714300 0.70590 0.24422
143) prec>26.4037 4 0.938000 0.26732 0.09249
9) b3>24.5
18) elev<2937 4 0.666700 1.00266 0.34690
19) elev>2937
38) prec<30.8912 14 0.923100 0.35994 0.12453
39) prec>30.8912 17 0.923100 0.27116 0.09382
5) bHd5>51.%5
10) e25<475.5
20) e30<614
40) s<6.62737
80) bas<945.5 18 0.750000 0.73305 0.25362
81) bas>945.5 i 0.720000 0.93809 0.32456
41) s>6.62737
82) rad<9593 1 0.500000 0.69315 0.23981
83) rad>9593
166) bas<1026.5 1 0.780500 0.18208
167) bas>1026.5 1 0.939400 0.09244
21) e30>614 13 0.960000 0.05810
11) e25>475.5
22) elev<3237.5
44) prec<23.4118 2 0.735300 0 .57792 0.19995
45) prec>23.4118
90) b3<27.5
180) g:1,3 8 0.600000 0:92759 0.32093
181) g:4 18 0.619000 114292 0:.39542
91} b3>27.5
182) s<20.1799 6 0.714300 0.66508 0.23010
183) s>20.1799 14 0.800000 0.50040 0.17313
23) elev>3237.5
46) b3<32.5 8 0.692300 0.89424 0.30938
47) b3=32.5
94) b3<43.5 17 0.876900 0.41940 0.14510
95) b3>43.5 14 0.878800 0.36931 0.12777

3) b6>133.5
6) e35<1101.5
12) elev<2841
24) b3<27.5

48) b4<61l
96) prec<22.4554 12 0.642900 0.87993 0.30444
97) prec>22.4554 4 0.923100 0.27116 0.09382
49) b4d>61 1 0.541700 1.03778 0.35905
25) b3227.8
S50) g:2,3
100) prec<21.0382
200) s<21.5137 15 0.867900 0.39036 0.13506
201) s>21.5137 9 1.000000 0.00000 0.00000
101) prec>21.0382
202) e25<32.5 15 0.555600 0.68695 0:.23767
203) e25>32.5 15 0.733300 0.86622 0.29969
51) g:1,4
102) s<6.90706 12 0.636400 1.13581 0.39296
103) s>6.90706 9 0.416700 1.12191 0.38815
13) elev>2841
26) s<23.334
52) e35<293 2 0.500000 0.69315 0.23981
53) €353293 6 0.634600 0.77941 0.26966
27) s»23.334 14 0.923100 0.27116 0.09382

7} e35»1101.5




14) b3<36.5
28) prec<l1l4.6764 10 0.960500 0.19144 0.06623
29) prec>14.6764
58) is<11.,7767

116) elev<2251 15 0.421100 1.20613 0.41729
117) elev>2251 12 0.882400 0.40646 0.14062

59) s>11.7767
118) elev<2172 10 0.769200 0.74039 0.25616
119) elev>2172 9 0.774200 0.74994 0.25946

15) b3=36.5

30) pree<l5.5342
60) b3<54 15 0.640000 0.90072 0.31163
61) b3>54 5 0.944400 0.21461 0.07425

BL{ prec>15.5342

62) g:2 3 1.000000 0.00000 0.00000
63) g¥l,3
126) s<40.8148 15 0.827600 0.62345 0.21570
127) s>40.8148 2 0.769200 0.54024 0:18691
actual
1 2 3 4 5 & 7 8 g 46 i 42 43 - dm 48 1€ A7 18
1) 0 g 12 0 2 0 2 0 0 0 0 0 0o 14 0 5 226 80
2) 39 3 0 0 9 0 0 0 0 0 0 0 C 4 ( 55 71
3) 0 41 0 0 0 0 0 ) 0 0 0 0 0 ) ( ( 41 100
4) 0 0 595 0 1 0 0 ) 5 0 ¢ O 1 0 ¢ 648 92
5) 0 0 0 0 17 0 0 0 0 0 0 0 C 1 ) 0 0 18 94
6) 0 0 0 32 6 %3 0 0 0 0 0 0 0 0 1 0 0 2 108 68
7) 0 0 0 0 0 0 0 0 0 0 0 0 0 ) 0 0 0 0 0 0
8) 0 0 0 4 0 2 0 27 ( 0 0 0 ( 1 ( 0 2 41 66
9) 1 0 0 3 0 0 0 43 4 ( 1 0 0 12 0 64 67
10) 0 1 0 1 0 0 0 0 4 93 2 0 0 102 91
11 ) 0 0 0 0 0 0 0 0 0 0 0 0
12 2 0 0 0 0 3 0 9 0 ) 1 1 0 118 78
13) 2 0 0 0 0 0 0 0 0 0 C 0 48 0 0 0 50 96
14) 0 0 0 1 0 2 0 0 0 0 0 0 o 0 8 1 149 91
15) 1 1 0 5 0 1 7 ¥ a7 . 16 2% 1 2 12 0 1 261 74
16) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (
7 0 0 0 0 0 0 0 ) 69 ( 78 88
3 0 0 9 3 0 8 0 C ) 2 0 0 53 78 68
total 209 41 44 662 17 96 7 38 73 112 12 100 52 160 231 15 B3 85 2037
corr 86 95 93 90 100 76 0 71 59 83 c 92 92 85 84 0 83 62 1699 83

significant commision

2 6 C 55 (0
6 4 32 108 .
8 18 5 41 0.
9 12 64 0.
17 14 8 78 0.1
18 4 9 78 Qs 1
18 8 8 78 (58
significant ommision
8 18 8 38 0.2108
9 12 9 73 ©.1233
9 15 H &7 73 02329
11 10 2 12 0.1667
11 1.5 10 12 08333
16 15 12 15 0.8000
18 1 15 85 ©0.1765
significant bias
2 55 41 0.3415
6 108 96 0.1250
9 64 73 ~(.- 1233
12 118 100 0.1800
15 261 231 0.1299
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These results were produced using a FORTRAN program provided

by Roberts.

2) b6<133:5
4) b4<51.5
8) b3<24

17) s>3
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Summary of the results of the pruned tree.

25
16) s<3.
.65554

65554

34) elev<3187

68)
69)

elev<2435.5
elev>2435.5

35) elev>3187

9) b3>24.

5

18) elev<2937

19) elev>2937
38) prec<30.8912
39) prec>30.8912

b4>51.5

) €25<475.5
20) e30<614

40) s<6.62737

80)
81)

bas<945.5
bas>945.5

1) =26.6273%

4
1) e30>614
e

) elev<3237.5
44) prec<23.4118

45) prec>23.4118

90)
91}

23) elev>3237.

b3<27.

b3>27.

vuuowm

46) b3<32.5
47) b3>32.5

94)
95)
3) b6>133.5

b3<43.
b3>43.

v

6) e35<1101.5
12) elev<2841
24) b3<27.5
48) bd<e6l

96)
97)

prec<2
prec>2

.4554
.4554

NN

49) bd>61
25) b3=Z7.5

50) g3

100)
101)

51) gz

102)
103)

S
5
27

7) e35>1101.

14) b3<36

)

26) s<23.334
)
)

2:3
prec<21.0382
prec>21.0382
1,4
s<6.90706
s>6.90706

e35<293
e35>293
s>23.334

5

5

28) prec<l4.6764
29) prec>14.6764
58) =s<11.7767

116) elev<2251
117) elev>2251
59) =511.. 7767
15) b3s36.5
30) prec<15.5342
60) b3<54
61) b3>54
31) prec>15.5342
62) g:2
63) g:1,3
126) s<40.8148
127) s»40.8148

class

IS

14
17

W = o

[N
SO N

-

o = b s

oo

oo

[

o

.800000
.649100

probab.

.542400

.400000
.964200
.859800

.666700

.923100
. 923100

.750000
.720000
.861800
.960000

W

876900

.878800

.642900
923100
.541700

.636400
.416700

.500000
.634600
.923100

.960500

.421100
.882400
.491200

.640000
.944400
.000000

.827600
.769200

uncert.

OO

=

0.
Q.

= o

OO

oo

w i

.02173

.31955
.15436
47138

.00266

35994
27116

- 733058
.93808
.49725
.16794

w
~]
~J
Vol
|39}

.38194
.85805

0.89424

[NoRVo}
W
=)

=

. 87993

.20613
.40646
.04370

.90072
.21461
.00000

. 62345
.54024

relative

elole]

4 8

0
0

0.
8.

. 253162
.32456

17204
05810

. 19995

0.47812

0

0.

0

i

0

o O

eojole]

OO O

o w
oo

.29686

.30938

.14510

12777

O Wb
O
o

w

~17313
0.

35801

+.392986
.38815

- 23981
.26966
.09382




1 2 3 4 5 6 7

180 0 0 12 0 2 0

0 39 3 0 0 9 0

0 0 41 0 0 0 0

20 0 0 603 0 i 0

0 0 0 5 12 0 0

0 0 0 32 0 74 0

0 0 0 0 0 0

0 0 0 0 0 0

1 0 4 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 3 0

0 0 0 0 0 0

0 0 1 0 1 0

1 0 5 ) 1 7

0 0 0 0 0 0

) 0 0 0 0 ) 0

3 0 0 5 0 5
209 41 44 662 17 96 7
86 95 93 91 100 77 0
significant commision

2 6 9 5 0.1636
6 4 32 113 '0.2832
8 18 5 26 0.1923
9 10 24 81 0.2963
9 15 2 81 0.1481
17 14 8 78 0.1026
18 8 16 64 0.2500

significant ommision

8 18 16 3

9 12 9 7

9 LS 73

10 9 24 112 43
i i 10 2 12 67
ik} 15 10 12 333
14 4 21 160 312
16 15 12 15 00
18 ] 15 85 65
18 4 25 85 941

cown

Soom

actual
10 11
0 0
0 0
0 0
5 0
0 0
0 0
0 0
24 C
73 2
0 0
0 0
0 0
0 0
10 0

Sowm

80

107
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Appendix 4. FORTRAN program provided by Roberts to produce
the output ascii files of type, uncertainty, probability,
and leaf. The final pruned tree has been incorporated into
the program.

program makemaps

¢

C* common row

o
real*4 elev(5000)
real*4 b3(5000)
real*4 b4 (5000)
real*4 b5(5000)
real*4 rad(5000)
real*4 prec(5000)
real*4 bas (5000)
real*4 s (5000)
integer*2 g(5000)
real*4 b6 (5000)

common / row / elev,b3,bd4,b5,rad,prec,bas,s,qg,bb

o)

c* common maps

real*4 uncert (5000)
real*4 prob(5000)

integer*2 type(5000)
integer*2 leaf (5000)

common / maps / uncert,prob, type, leaf
c* common areas

integer*4 typect (400)
integer*4 leafct (400)

/

common areas / typect, leafct

Cc* common params

integer*2 nrows
integer*2 ncols
real*4 xllcor
real*4 yllcor
real*4 cellsz
real*4 mvcode

common / params / nrows,ncols,xllcor,yllcor,cellsz,mvcode

c* local
integer*2 spcls,spcnum(0:150), spcpt, numspc
character*80 line(4)

&

XK KT A I I A I AR I H I IR I AT KX I AR KKK A K, @ F Kk kk ok ok ke kK k kK ok ke Kok ok Kk ko ke k ko k k% kX * kK K

o
open (unit=1,file=’'/auto/mbigl/tswiatek/data/filledc.asc’,
+ status='0ld’)
open (unit=2,file='/auto/mbigl/tswiatek/data/band3pcic.asc’,
+ status='o0ld’)
open (unit=3,file=’'/auto/mbigl/tswiatek/data/band4pcic.asc’,
+ status='old’)
open (unit=4,file='/auto/mbigl/tswiatek/data/band5pcic.asc’,
+ status=’'o0ld’)
open (unit=7,file='/auto/mbigl/tswiatek/data/radbugc.asc’
+ status=‘old’)
open (unit=8,file='/auto/mbigl/tswiatek/cata/precipcubrssc.asc’,
+ status=‘old’)
open (unit=9,file='/auto/mbigl/tswiatek/data/basinsc_i.asc’,
+ status='o0ld’)
open (unit=10,file=’'/auto/mbigl/tswiatek/data/slope_filc.asc’,
+ status=‘0ld’)
open (unit=11,file='/auto/mbigl/tswiatek/data/geol_testgsc.asc’,
+ status='o0ld’)
open (unit=12,file='/auto/mbigl/tswiatek/data/bandépcsc.asc’,
+ status='01ld"’)
o

open (unit=14,file='/auto/mbigl/tswiatek/data/type.asc’,
¥ status='unknown’)
open (unit=15,file='/auto/mbigl/tswiatek/data/uncert.asc’,
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i status='unknown’ )
open (unit=16,file=’'/auto/mbigl/tswiatek/data/prob.asc’,
* status='unknown’)
open (unit=17,file='/auto/mbigl/tswiatek/data/leaf.asc’,
+ status='unknown’)
&
read(1,100) ncols
read(1l,100) nrows
read(1l,110) line(1)
read(1l,110) line(2)
read(1,110) line(3)
read(1,110) line(4)
e
de 12 1=1,6
read(2,120)
read(3,120)
read(4,120)
read(7,120)
read(8,120)
read(9,120)
read(10,120)
read(11,120)
read(12,120)
12 continue
¢
c* d
cellsz = 30.C
e* d
c
write(14,130) ncols,nrows, (line(3j),j=1,4)
write(15,130) ncols,nrows, (line(j),j=1,4)
write(16,130) ncols,nrows, (line(3j),3j=1,4)
write(17,130) ncols,nrows, (line(3),3=1,4)
&
100 format (tl5,1i6)
0 format (a80)
format (al)
format (’'ncols 5 a0k, 1,
+ ‘nrows *,i4,/,a80,/,a80,/,a80,/,a80)
40 format (t7,1i1)
L 2
e T R T T T T ™
3
do 20 i=1,nrows
read(l,*) (elev(j),j=1,ncols)
read(2,*) (b3(3j).] ,ncols)
read(3,*) (bd(3).3 ,ncols)
read(4,*) (b5(3j),j=1,ncols)
read(7,*) (rad(j),Jj=1,ncols)
read(8,*) (prec(j),Jj=1,ncols)
read(9,*) (bas(j),j=1,ncols)
read (10, *) (s(3j), ,ncols)
read(;l,* (g(j),d=1,ncols)
read (12, (b6(3),3=1,ncols)
da 21 J=1.1ndols
type(3) = 0
if (elev(j) .eqg. -9999) then
type(j) = -9999
prob(j) = -9999
uncert (j) = -=9999
leaf (j) = -9999
endif
21 continue
C
call forest
(&
do 23 j=1,ncels
if(type(j) .eq. 0) then
type(' = 0
prob(j) = 0.0
uncerr(]) = 150
leaf(j) =0
endif
23 continue
2
write(1l4,*) (type(j),j=1,ncols)
write(l5,*) (uncert!7j) ,d=l,ncoels)
write(l6,*) (probl3j),ji=l,ncols)
write(17,*) (leaf(j),j=1,ncols)

20

continue
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end

subroutine forest

=

c* common row
real*4 elev(5000)
real*4 b3(5000)
real*4 b4 (5000)
real*4 b5(5000)
real*4 rad(5000)
real*4 prec(5000)
real*4 bas(5000)
real*4 s(5000)
integer*2 g(5000)
real*4 b6 (5000)

common / row / elev,b3,bd4,bs5,rad,prec,bas,s,qg,bb
=
c* common maps
c

real*4 uncert (5000)

real*4 prob(5000)

integer*2 type(5000)

integer*2 leaf (5000)

common / maps / uncert,prob, type, leaf
e
c* common areas
o

integer*4 typect (400)

integer*4 leafct (400)

&

common areas typect, leafct
c* common params

integer*2 nrows
integer*2 ncols
real*4 xllcor
real*4 yllcor
real*4 cellsz
real*4 mvcode

common / params / nrows,ncols,xllcor,yllcor,cellsz,mvcode

do 10 i=1,ncols
if (elev(i) .eqg. -9999) goto 10

06 (1) lt. 133.5) then
bd (1) 1t. 51.5) then
(b3{i) lt. 24.5) then
1f (s(di} -1t. 3.65554) then
type(i) = 4
typect (type(i)) = typect(type(i)) + 1
prob(i) = 0.542400
uncert (i) = 0.35349
leaf (i) = 1
leafct (leaf(i)) = leafct(leaf(i)) + 1
goto 10
else if (s(i) .ge. 3.65554) then
if (elev(i) .1lt. 3187) then
if (elev(i) .lt. 2435.5) then
type(i) =
typect (type typect (type(1)) + 1
prob (i) = )
uncert (i) 3
leaf (i) =
leafct(lea leafct (leaf(i)) + 1
goto 10
else if (ele 2435.5) then
type(1) =
typect (typ typect (type(i)) + 1
preb{i) =
uncert (i)
leaf (i) =
leafct(lea leafct(leaf(i)) + 1
goto 10
endif
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elev(i) .ge. 3187) then

typect (type(i)) + 1

) = leafct(leaf(i)) + 1
goto
endif
endif
else if (b3
if (elev(i
type (i)

(i) .ge. 24.5) then
)

typect (typ
\

lt. 2937) then

"

(1)) = typect(type(i)) +
ﬁﬁ67b0
.34690

prob (i)
uncert (i
leaf (i) =
leafct (leaf (i)) = leafct(leaf(i)) + 1
goto 10

else if (elev (i

1 (J(D 1o

.ge. 2937) then

)
if (prec(i) .1lt. 30.8912) then
type(i) = 14
typect (type(i)) = typect(type(i)) + 1
prob(i) = 0.923100
uncert(i\ = 0.12453
leaf (1) = 6
leafct(l af(i)) = leafct(leaf(i)) + 1
goto 10
else if (prec(i) .ge. 30.8912) then
type(i) = 17
typect (type(i)) = typect(type(i)) + 1
prob(i) = 0.923100
uncert (i) = 0.09382
leaf (i) = 7
leafct(leaf(i)) = leafct(leaf(i)) + 1
goto 10
endif
endif
endif
else if (b4 (i) .ge
1f (abs(elev(i) -2 then
if (a Ds(clev i) then
if (s(i e
if (haa(i)
type(1) =
typect(type(i)) = typect(type(i)) + 1
prob(i) = 0.750000
_ncer\(l> = 0.25362
leaf (i) = 8
leafct(leaf(i)) = leafct(leaf(i)) + 1
goto 10
else if (bas(i) .ge. 945.5) then
type(1) =1
type"rltypc(lVb = typect(type(i)) +
prob(i) = 710 00
uncert (i) = 0.32456
leaf (i) = 9
leafct(leaf(i)) = leafct(leaf(i)) + 1
goto 10
endif
else if (s(i) .ge. 6.62737) then
type(i) =1
typect (type(i)) = typect(type(i)) + 1
prob(i) = 0.861800
uncert (i) = 0.17204
leaf (i) = 10
leafct (leaf(i)) = leafct(leaf(i)) + 1
goto 10
endif
else if (abs(elev(i)-3000) .ge. 614) then
type(i) = 13
typect (type(i)) = typect(type(i)) + 1
prob(i) = 0.960000
uncert (1) = 0.05810
leaf (i) = 11
leafct(leaf(i)) = leafct(leaf(i)) + 1
goto 10
endif
else if (abs(elev(i)-2500) .ge. 475.5) then
if (elev(i) .lt. 3237.5) then
if (prec(i) .lt. 23.4118) then
type(i) = 2
typect (type(i)) = typect(type(i)) + 1




(
(b3(1) -1

uncert
leaf (1
leafct
goto 10
else if

leaf (1
leafct
goto 10
endif
endif
endif
endif
endif
else if (b6(i) .g
if (abs(elev(i)-
if (elev(i) .1t
if (b3 (i) 1t
if (b4(i) .1
if (prec(i
type (1)
typect (t
prob (i)
uncert (i
leaf (1)

w M

leafct (leaf (1

goto 10
else if

L
)

0

19995

) .ge. 23.4118) then
27.5) then

typect (type(1)

)) = leafct(leaf (1))

) = leafct(leaf(i))

)) = typect(type(i)) +
92300
.30938

) = leafct(leaf(i)) +

.ge. 32.5) then
43.5) then

= typect(type(i)

33.5) then

y Jlt. 1101.5) then
1) then
.5) then
1) then

6

JAt. 22.4554) then
2
(

typect (type(i))

) = leafct(leaf(i))
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leafct(leaf(i)) = leafct(leaf(i)) + 1
goto 10
endif
else if (b3(i) .ge. 27.5) then
if |
g(a) .
g(i
i (preC(
type (i)
typect (t
prob (i)
uncert (i
leaf (1)
leafct (leaf(i)) = leafct(leaf(i)) + 1

typect (type(i)) + 1

uncert (i)
leaf (i) =
leafct(leaf (
goto 10
endif
else if (
g{i) .eg. 1 .or.
) .eq. 4) then
t. b 90706) then

)) = leafct(leaf(i)) + 1

if (s(i

) = leafct(leaf(i)) +
s(i) .ge. 6.90706) then

typect (type(i)) + 1

endif

( 1)) = typect(type(i)) - 1
5000OC

goto 10
else if /dhs(el
type (1 = 6
typeﬂt(type(i
prob(i) = 0.6
uncert (i) = 0.2
leaf (i) = 2
leafct (leaf (i
gcto 10
endif
else if (
type (i)
typect (t
prob (i)
uncert (i
leaf (1)
(
0

¥y # 1

s(1i

YD typect (type(i)) + 1
)
e

leafct (1
goto i
endif
endif
else if (abs(elev(i)-3500) .ge. 1101.5) then
1f (b3(i) .lt. 36.5) thHén
if (prec(i) .1lt. 14.6764) then
type(1) = 10

) = leafct(leaf(i)) + 1

typect (type(i)) = typect(type(i)) + 1
prob(i) = 0.960500

uncert (i) = 0.06623
leaf (i) = 28




leafct (leaf (1))

goto 10
else if (prec(1i)
if (s (d) wdts 1
if (elev(i) .1
type(i) = 15
typect (type(
prob(i) = 0
uncert (i) =
leaf (i) =
leafct(leaf (
goto 10
else if (elev(
type(i) = 12
typect (type (
prob(i) = 0.
uncert (i) =
leaf (i) =
leafct (leaf (
goto 10
endif
else if (s(1i)

type (i) = 9

typect (type (i
prob (i) = 0.4
uncert (i) = 0
leaf (i) = 3
leafct (leaf (i

typect (tvpe (i
prob(i) = 0.9
uncert(i) = 0
leaf (1) 3
leafct ( i
goto 10

endif
else if

if (

leaf (i

(prec (1)

AR
i) = 15

preb(i) = 0.
uncert (i) =
leaf(i) =
leafct(leaf (
goto 10

else if (s (1)

leafct(leaf
goto 10
endif
endif
endif
endif

Jgen Ll 76T

.eq.

= leafct(leaf(i)) +

.ge. 14.6764) then
1.7767) then
t. 2251) then

)) = typect (type(i))
21100

421729

9

)) = leafct(leaf (i)
i) .ge. 2251) then

)) = typect(type(i))
82400

.14062

)) = leafct(leaf(i))

then

typect (type(i))

361110

1

)) = leafct(leaf (1))
36.5) then

15.5342) then

54) then

)) = typect (type(i))

40000

-31163

2

)) = leafct(leaf (1))
ge. 54) then

)) = typect(type(i))

44400

07425

)) = leafct(leaf (i))

.ge. 15.5342) then
2) then
)) = typect(type(i))
00000
.00000
) = leafct(leaf(i))
SOF"
3) then
40.8148) then
i)) = typect(type(i))
827600
0.21570
i)) = leafct(leaf(i))

.ge. 40.8148) then

i)) = typect(type(i))
769200

0.18691

36

i)) = leafct(leaf(i))

=




endif
endif
continue

return

end
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