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SUMMARY

Procedures are described for designing a
ground-survey for Phellinus weirii root rot in forest
stands. Office procedures include selection of baseline
location and number, location and width of transect
lines. Field procedures include measurement of infec
tion centers by intersection length, rectangular, radial
or linear methods. Five survey method options
include measurement of infection centers, estimation
of infection center area, assignment of infection
centers to size classes, measurement of intersection
length, and assignment of intersection length. Methods
for recording, analyzing and summarizing field data
are described for intersection length and probability
of occurrence methods. A computer program for
analyzing and mapping the data is described. Three
mapping options provide a range of detail in maps of
infection centers.
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RESUME

Description des etapes a suivre pour dresser
un inventaire au sol du Pourridie cause par Phellinus
weirii dans les peuplements forestiers. Au bureau, cas
etapes comportent la selection de la place et du
numero de la base metrique, de I'emplacement et de
la largeur des lignes de transect. Sur Ie terrain, elles
comprennent Ie mesurage des centres d'infection par
les methodes de longueur d'intersection, rectangu
laire, radiale ou lineaire. Un choix de cinq methodes
d'inventaire s'offre: mesurage des centres d'infection,
estimation de la region infectee, oosignation des
centres d'infection par categories d'etendue, mesurage
de la longueur des intersections, determination de la
longueur des intersections. Les methodes d'enregistre
ment, d'analyse et de resume des donnees sur Ie
terrain sont decrites quant ala longueur des intersec
tions et ala probabilite des methodes d'occurrence.
Un programme informatise pour analyser et carto
graphier les donne;;s est aussi decrit. Trois possibilites
de cartographie fournissent une gamme de details sur
les cartes des centres d'infection.

w. J. Bloomberg,1 P. M. Cumberbirch2 and G. W. Wallis1

1 Forest Pathologist

2 Statistical Consultant
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INTRODUCTION

Of . the pests occurring in second-growth
stands in British Columbia and the northwest United
States, root rots are one of the most destructive
(Pacific Northwest Pest Action Council 1975).
Annual losses resulting from growth reduction and
mortality are estimated to exceed 5 million cubic
metres (Childs and Shea 1961 ;Wallis 1967). Phellinus
weirii (Murr.) Gilb. is responsible for a major portion
of this loss. The disease also imposes severe limita
tions on the number of intensive management options
available for infected stands. The ability of the fungus
to spread in stands throughout a rotation and the
difficulty of detecting early stages of infection could
result in the loss of large numbers of crop trees fol
lowing precommercial and commercial thinnings in
stands where the disease is common. Phellinus weirii
survives for many decades in stumps and roots, infec
ting living roots when they contact the fungus,
thereby perpetuating the disease in subsequent rota
tions. Complex and costly land clearing operations
and species manipulation are required to reduce losses
to acceptable levels.
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Summary of Method

This report describes ground survey and data
processing procedures for estimating the incidence,
distribution and area of P. weirii infection centers in
stands, based on above-ground symptoms, (as
described by Wallis 1976). A knowlege of disease
symptoms is prerequisite to applying the procedures.
Derivation and testing of the method is described in
Bloomberg et al. (1980). The method is summarized
as follows. The survey design comprises sets of
equidistant, parallel transect lines traversing a stand
from one boundary to the opposite one. Each set of
transect lines, called a grid, commences from a ran
domly chosen point on a baseline, running at right
angles to the baseline (Fig. 1). The distance between
lines is the grid interval.

Estimates of total root rot area are derived
from the total length of the transect lines in a grid
falling within infection centers (intersection length
method, Fig. 2) or from the areas of individual infec
tion centers falling within a specified strip width on
either side of transect lines (probability of occurrence

-- GRID I
••• _- GRID2

--- -- GRID 3
d = GRID DISTANCE

PI. P2 ,P3 =RANDOM GRID START POINTS
FOR GRIDS 1,2,3 RESPECTIVt.LY

0 12=OFFSET GRID I TO GRID 2

023 = OFFSET GRID 2 TO GRID 3

031 =OFFSET GRID 3 TO GRID I

Fig. 1. Root rot survey design consisting of three grids each containing four
transect lines.
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Fig.2. Measurement of intersection length of an
infection center.

method).

Areas of individual infection centers are
measured by one or more of four methods:

Fig. 3. Rectangular measurement of infection cen
ter requires measurement of left and right
projection length and mid-length. Measure
ments for mapping option 2 (shown in
color) are right and left projection tie
point distances and mid-length tie-point
distance. Mid-length can be measured as a
single segment (forward) or as two segments
(forward and back) as shown in diagram.
Side of mid-length is recorded as left (L) or
right (R) of transect line.

1) Rectangular method (Fig. 3) using lengths of two
axes, i.e. mid-length, parallel to the transect line,
and projection length, parallel to the basel ine

2) Radial method (Fig. 4), using distances from
mid-point of an infection center to its boundary
at equidistant angles

3) Linear method (Fig. 5), using a series of parallel,
equ idistant Iines at right angles to a centrally
located line with in the infection center

4) Regression method, by estimating the area of
rectangularly measured infection centers from
their regression relationship with radially or
linearly measured areas

L R
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Numbers and total area of infection centers
within specified size classes are estimated by proba
bility of occurrence based on the ratio of projection
length of an infection center to the grid interval
(Bloomberg et al. 1980). Independent estimates of
total root rot area and numbers of infection centers
are derived from two or more grids and provide a
mean estimate for a stand with variance and confi
dence limits.

Fig. 4. Radial measurement of infection center
requires measurement of distances from
measurement point to center boundary.
Angle between radials is constant. Measure
ments for mapping option 3 (shown in
color) are tie-point distance and offset. Side
of measurement point is recorded as left (L)
or right (R) of transect line.
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Option 4. Intersection lengths measured. This op
tion provides estimates of total infected
area only.

Option 5. Intersection lengths assigned. Informa
tion is provided as in option 4; accuracy
depends on correct estimates of inter
section length.

Generally, accuracy decreases and speed of survey
increases as the option number increases. Survey
objectives, amount of time available and physical
difficulties in measurement procedures, e.g., heavy
undergrowth, will dictate the option selected.

Mapping options can be combined with the
survey method options, as follows.

Option O. No map required.

Fig. 5. Linear measurement of infection center
requires location of center line with equi
distant measurements at right angles from
line to infection center boundary. Measure
ments are recorded in two segments, forward
(in direction of transect) and back. Mea
surements required for mapping option 3
(shown in color) are tie-point distance,
offset and center line angles. Side of mea
surement point (start of center line) is
recorded as left (L) or right (R) of transect.

Survey Method and Mapping Options

Five su rvey method options provide for a
range of detail and accuracy in the survey results.

Option 1. Infection center areas measured (as
above). This option provides the most
accurate estimates of size and number of
infection centers, as well as total area of
infection.

Option 2. Infection center areas estimated. Infor
mation is provided as in option 1; accu
racy depends on the ability to judge
center sizes.

Option 3. Infection centers assigned to size classes.
Information is provided as in option 1;
accuracy depends on correct assignment
of infection centers to their size classes.

Option 1. Map of intersection lengths only.

Option 2. Map of intersection lengths plus projec
tion and mid-lengths.

Option 3. Map of radial or linear measurements.

SURVEY PROCEDURES

The followi ng sections describe office and
field procedures used to apply the survey method.
Strict adherence to these procedures is essential if
the data are to be analyzed by the methods described
in Data Analysis. Procedures for survey method
option 1 without map will be described first, follow
ed by modifications required for other options.

Office Preparations

1. Identify stand to be surveyed and record location
and area in description section of tally sheet
(Fig. 6). Record stand area units (acres, hectares,
etc.). The stand should be accurately mapped
and be relatively homogeneous with respect to
root rot incidence. Forest cover types based on
species composition, age and site will normally
satisfy these requirements.

2. Record date and identification of crew on tally
sheet.
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Fig. 6. Tally sheet for recording descriptive information (upper section)
and infection center measurements. Measurements within shaded
section headed Map Option Only can be omitted if map is not required.

3. Locate a baseline (Fig. 7) according to the fol
lowing guides and record length on tally sheet.
a) Baseline must run full extent of the stand.
b) As far as practical, baseline orientation should

minimize differences in transect line lengths.
c) Baseline may be inside or outside stand.
d) Baselines should not exceed 2000 m length.

Larger stands should be subdivided into
blocks wh ich are su rveyed separately.

4. Define the number of grids to be used and the
number of transect lines per grid. These numbers
will be determined by the time available for the
survey, the size of the stand, distribution of
infection centers, and the statistical accuracy
required. The following guide is based on results
of field tests (Bloomberg et al. 1980). In small
stands, i.e., baseline length less than 200 m, three
grids with two transect lines each will probably
be adequate. Medium-size stands, baseline length

- 200 - 600 m, probably require three grids of four
lines. Larger stands should have four or five grids
with three or four lines per grid. The larger and

Fig. 7. Location of baseline may be outside (A) or
inside stand (B), but must extend full length
of stand, i.e., between lines at right angles to
baseline and passing through opposite
extremes of the stand.
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Table 1. Random Numbers

03 47 43 73 86 36 96 47 36 61 46 98 63 71 62 33 26 16 80 45
97 74 24 67 62 42 81 14 57 20 42 53 32 37 32 27 07 36 07 51
16 76 62 27 66 56 50 26 71 07 32 90 79 78 53 13 55 38 58 59
12 56 85 99 26 96 96 68 27 31 05 03 72 93 15 57 12 10 14 21
55 59 56 35 64 38 54 82 46 22 31 62 43 09 90 06 18 44 32 53

16 22 77 94 39 49 54 43 54 82 17 37 93 23 78 87 35 20 96 43
84 42 17 53 31 57 24 55 06 88 77 04 74 47 67 21 76 33 50 25
63 01 63 78 59 16 95 55 67 19 98 10 50 71 75 12 86 73 58 07
33 21 12 34 29 78 64 56 07 82 52 42 07 44 38 15 51 00 13 42
57 60 86 32 44 09 47 27 96 54 49 17 46 09 62 90 52 84 77 27

18 18 07 92 46 44 17 16 58 09 79 83 86 19 62 06 76 50 03 10
26 62 38 97 75 84 16 07 44 99 83 11 46 32 24 20 14 85 88 45
23 42 40 64 74 82 97 77 77 81 07 45 32 14 08 32 98 94 07 72
52 36 28 19 95 50 92 26 11 97 00 56 76 31 38- 80 22 02 53 53
37 85 94 35 12 83 39 50 08 30 42 34 07 96 88 54 42 06 87 98

70 29 17 12 13 40 33 20 38 26 13 89 51 03 74 17 76 37 13 04
56 62 18 37 35 96 83 50 87 75 97 12 25 93 47 70 33 24 03 54

99 49 57 22 77 88 42 95 45 72 16 64 36 16 00 04 43 18 66 79
16 08 15 04 72 33 27 14 34 09 45 59 34 68 49 12 72 07 34 45
31 16 93 32 43 50 27 89 87 19 20 15 37 00 49 52 85 66 60 44

68 34 30 13 70 55 74 30 77 40 44 22 78 84 26 04 33 46 09 52
74 57 25 65 76 59 29 97 68 60 71 91 38 67 54 13 58 18 24 76
27 42 37 86 53 48 55 90 65 72 96 57 69 36 10 96 46 92 42 45
00 39 68 29 61 66 37 32 20 30 77 84 57 03 29 10 45 65 04 26
29 94 98 94 24 68 49 69 10 82 53 75 91 93 30 34 25 20 57 27

16 90 82 66 59 83 62 64 11 12 67 19 00 71 74 60 47 21 29 68
11 27 94 75 06 06 09 19 74 66 02 94 37 34 02 76 70 90 30 86
35 24 10 16 20 33 32 51 26 38 79 78 45 04 91 16 92 53 56 16
38 23 16 86 38 42 38 97 01 50 87 75 66 81 41 40 01 74 91 62
31 96 25 91 47 96 44 33 49 13 34 86 82 53 91 00 52 43 48 85

66 67 40 67 14 64 05 71 95 86 11 05 65 09 68 76 83 20 37 90
14 90 84 45 11 75 73 88 05 90 52 27 41 14 86 22 98 12 22 08
68 05 51 18 00 33 96 02 75 19 07 60 62 93 55 59 33 82 43 90
20 46 78 73 90 97 51 40 14 02 04 02 33 31 08 39 54 16 49 36
64 19 58 97 79 15 06 15 93 20 01 90 10 75 06 40 78 78 89 62



more uniform 'the infection centers, the fewer
lines per grid will be required; however, 'this
information is generally not known in advance.

5. Select grid starting points and intervals using the
following procedure:

a) Divide baseline length by number of transect
lines per grid to obtain interval between lines
(grid interval); record on tally sheet.

b) From a table of random numbers (Table 1),
pick one three-digit number for each grid.
Multiply the grid interval by the smallest
random number and divide by 1000 to
locate 'the first grid starting point (G.S.P.).
Repeat procedure with next largest random
number to obtain G.S.P. of second and sub
sequent grids.

Example: Baseline length = 500m,numberofgrids=
3, number of transect lines per grid = 4.

Grid interval = 500 -;. 4 = 125 m.

Random numbers picked are 567, 123, 811

First G.S.P. = (123 x 125) ..;. 1000 = 15.4,
rounded to 15 m from start of baseline

Second G.S.P. = (567 x 125) .;.. 1000 = 71 m

Third G.S.P. = (811 x 125) .;. 1000 = 101 m

c) If G.S. P. is less than 10% of the grid interval
from ano'ther G.S.P., pick another random
number and recalculate. Record grid starting
points on tally sheet.

d) To calculate locations of subsequent transect
lines in each grid, add the grid interval
(125 m in example) to each G.S.P., i.e., lines
1,2,3 and 4 in grid 1 are located at 15, 140,
265 and 390 m from the start of 'the base
line~ respectively; lines 1 to 4 in grid 2 are at
71, 196, 321 and 446 m, and lines 1 to 4 in
grid 3 are at 101, 226, 351, and 476 m,
respectively.

e) Calculate offset distances between adjacent
transect lines by substracting one G.S.P.
from the next one to it, i.e., offset distance
from any line in grid 1 to an adjacent line in
grid 2 will be 71 - 15 =56 m, from grid 2 to
grid 3, 101 - 71 =30 m, and from grid 3 to
grid 1, 125 + 15 - 101 = 39 m. Offsets can
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be double-checked by their total, which
should equal the grid distance, i.e., 56 + 30 +
39 = 125 m.

6. Determine transect line locations (Fig. 1).
a) Lines must be at right angles to the baseline.

Orientation relative to topography is im
material.

b) Lines must run from one edge of stand to
the opposite edge.

c) Offsets must be at right angles to transect
lines.

d) Plot baseline, transect lines and offsets on map.
e) Record transect bearing from baseline on

tally sheet.

7. Determine transect line width (strip width) and
record on tally sheet. The followi ng gu ides
shou Id be used:
a) Width is zero for intersection length method.
b) Width can be 0 for probability of occurrence

method if there is prior knowledge that at
least 20 centers will be encountered (neces
sary for regression calculation).

c) If no prior knowledge is available on center
frequency, recommended strip width for
medium to fully stocked stands is 5 m on
either side of transect line.

d) Strip width can be increased in sparsely
stocked stands.

e) Once selected, the strip width must remain
constant throughout the survey.

8. Record on tally sheet measurement units (feet,
metres, etc.) and length of tape used for mea
suring transect length.

Field Procedures

(Su rvey ·method option 1, no map requ ired)

1. Record stand no., grid no., and line no. under
S, G. and L, respectively (columns 1 . 3 of tally
sheet, Fig. 6).

2. Commence transect line, observing trees along
line and on either side if a strip width has been
added. The following description assumes a strip
width of 5 m on either side of the line. Correct
for slope. Record number of tape lengths travel
led in the spaces provided at the top of 'the tally
sheet.



3. When an infection center is observed but its near
boundary is more than 5 m from the line, pro
ceed with transect line. If an infection center
is less than 5 m from line but is not intersected
by it, proceed to step 6. If intersected by line,
proceed to step 4. An infection center boundary
is defined in paragraph 8.

4. If transect line intersects boundary of an infec
tion center (Fig. 2), take the following action:

a) Assign an infection center 1.0. number on
a new line of the tally sheet (columns 1 - 5).
The 1.0. number consists of stand, grid, line
and center numbers recorded under S, G,
L, and C. respectively. Centers are numbered
sequentially from 1 at the start of each
transect line.

b) Record distance from start of transect line
(hereafter called transect distance) in whole
number of tape lengths in columns 6 - 8 of
tally sheet. Record start (columns 9 - 11)
and end (columns 12 - 14) of intersection of
line with boundary of infection center as
part tape lengths. All entries on the tally
sheet must be right-justified, i.e., the right
most digit of a measurement must be in the
rightmost column of the measurement field.
For example, start and end of intersection
of 412 and 437 m respectively, is recorded
as 8 in column 8 (assuming a 50 m tape), 12
in columns 10 -11, and 37 in columns 13 - 14.

c) Measure distance from transect line to
farthest left extent of infection center (left
projection length (Fig. 3) and record in col
umns 35 - 37. Measure distance from tran
sect line to farther right extent (right pro
jection) length and record in columns

38 - 40.

d) Calculate mid-length measurement point,
i.e., average of left and right projections,
and offset from the transect line to this
point (Fig. 3). Measure mid-length from this
point in one or two segments, whichever is
more convenient. Record forward segment
(in direction of transect) in columns 41 - 43
and backward segment in columns 44 - 46,
or record as a single segment in columns
41 - 43.

5. If infection center is to be measured only by the
rectangular method (see Introduction), record
measurement method as 1 in column 16. If
infection center is to be measured in more detail,

10

choose one of the following methods:

i) Radial method (Fig. 4), if infection center
is more or less circular. Record measurement
method as 2 in column 16. Locate approxi
mate middle of infection center (measure
ment point). Depending on infection center
size and irregularity of margin, take up to
10 equidistantly spaced measurements from
measurement point to infection center
boundary (radial distance). Record in
columns 51 - 80 under heading RAD 1 - 10.
Record number of radial distances measured
(columns 47 - 48), and angle between them
(columns 49 - 50), e.g. 4 measurements with
900 angle between them, 6 with 600 angle,
8 with 450 angle.

ii) Linear method (Fig. 5), for all other situa
tions, e.g. if infection center is very elon
gated or irregular in shape. Record mea
surement method as 3 in column 16. Locate
a line running the full length of the infection
center (center line). Choose up to five
measurement points at equidistant intervals
along the line. Record number of mea
surement points and interval in columns
47 - 48 and 49 - 50 respectively. Measure
distance from each point to infection center
boundary at right angles to the line (cross
distance). Record as two segments, forward
(in direction of transect) and backward
(F and B in columns 51 - 80 under heading
LI NEAR) or as a single segment under F.
To determine interval along center line,
divide its length by the number of mea
surement points plus 1.

Example: Center line length = 40 m

No. measurement points required = 4

Measurement interval =40 ~ 5 = 8 m

Measurement points at 8, 16,24 and 32 m

along center line.

Proceed to Step 7.

6. If boundary of infection center lies between tran
sect line and the strip width boundary, i.e., less
than 5 m from the line, take steps 4 and 5 except
4b, i.e., measure infection center area but not
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Fig. 8. Measurement of left and right projection length where infection center
is intersected by strip boundary but not by transect line (see text for
explanation ).

intersection length. Measure left and right projec
tion lengths as follows (Fig. 8): If infection
center is to left of transect line, measure distance
from line to right boundary and record under
right projection length (columns 38 - 40) as a
negative value. Record left projection length
(columns 35 - 37) as distance from line to ex
treme left point of the infection center. If infec
tion center is to right of line, measure distance
from line to left boundary and record left pro
jection length as a negative value. Record right
projection length as the distance from line to
extreme right point.

7. If infection center is intersected by the line
but was already measured on a different grid,
record measurement method as 9 in column 16.
If infection center is intersected by the line but
was already measu red on the same grid, record
measurement method as 8. In both cases, assign
a new infection center 1.0. number and record
in columns 1 - 5. In addition, record in columns
69 - 80 under the headings "Same center as S,G,
L, C the 1.0. number assi91ed when the infection
center was first encountered. Measure intersec
tion length only. If the infection center is not
intersected by the line, do not record it. Typi
cally, a large infection center may extend over
to the transect line of the next grid (measure
ment code 9), but occasionally may extend over
to the next line of the same grid (measurement
code 8).

8. The boundary of an infection center is defined
by straight lines joining the inner faces of healthy-

appearing, margin trees (Fig. 9).

a) A healthy-appearing tree is defined as:
j) lacking Phellinus root rot crown symp

toms, as described by Wallis (1976). No
attempt is made to locate root mycelium
or decay in this procedure;

ii) having a root-rot tree as nearest neigh
bor on the side toward the infection
center;

iii) having a healthy-appearing tree as
nearest neighbor on side away from
the infection center.

b) Islands of healthy-appearing trees inside an
infection center are not considered in
marking the boundary.

Summary of field procedures.

1. Establish baseline.

2. Locate first grid starting point.

3. Record stand, grid and line no.

4. Proceed on transect line bearing.

5. Observe infection centers.

6. Check whether intersected by line or within
strip width. Record infection center no.

7. Record start and end of line intersection with
infection center boundary.
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8. Record left and right projection.

9. Record mid-length.

10. Select center measurement method. Measure
distances and record.

11. Proceed on transect line bearing.

Survey Method Options 2 - 5

Field procedures for survey method options,
other than option 1 (Infection centers measured,
described above) are described below.

Option 2 Infection center areas estimated.
Follow field procedures for option 1,
omitting steps 4(d) and 5. Record estima
ted area of each infection center in col

umns 41 - 46. Areas must be in survey
measurement units (see Office Prepara
tions).

Option 3. Infection center size class assigned.
Size limits up to five classes must be
set in advance (see Input file preparation).
Class limits must be in stand measurement
units. Classes must be numbered from 1
in ascending order of size. Follow field
procedures for option 1, omitting steps
4(d) and 5. Record infection center size
class in column 48.

Option 4. Intersection length only measured.
Follow field procedures for option 1,
omitting steps 4(c) - 6.

Fig.9. Definition of infection center boundary
relative to intersection by transect line. A,
infection center located outside strip width
is not recorded. B, transect line intersects
extreme end of infection center. Boundary is
defined by straight lines joining inner faces
of healthy appearing trees having an infected
tree as nearest neighbor on side facing
infection center and a healthy appearing tree
on the opposite side. C, infection center
containing islands of healthy trees which are
excluded from consideration in defining
infection center boundary.

Option 5. Intersection lengths only assigned.
Follow field procedures for option 1,
omitting steps 4(b) - 6. Record assigned
intersection length in columns 9 - 11.
Note that it is not necessary to measure
transect distance.

MAPPING OPTIONS

Four mapping options are available (see Intro
duction). Maps are produced by computer, showing
the locations of measurement points for each center
(Appendix 2).
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2 (Fig. 11C).

Map Option 2 (projection and mid-length only).

Fig. 10. Measurements required for mapping options
at first transect (Grid 1, line 1). A, transect
starts on baseline, backset is recorded as O.
B, transect starts above baseline (direction
1), backset is recorded as positive value. C,
transect starts below baseline (direction 2),
backset is recorded as negative value.

1. Record transect line measurements as in option 1.

2. Record in columns 17 - 19 transect distance to
point from which left projection length is mea
sured (tie-point distance, Fig. 3). All tie-point
distances in this and other options are recorded
in whole and part tape lengths, as previously
described under Field Procedures paragraph 4(b).
Record right projection tie-point distance in
columns 20 - 22.

3. Record in columns 23 . 25 tie-point distance to

Map Option 0 (no map required).
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1. On the first line of tally sheet, record stand, grid
and line number and starting point of transect
relative to baseline. If the transect starts at the
baseline (Fig. 10A), record 0 in column 11. If
transect starts above baseline (Fig. 10B), record
the backset distance as whole tape lengths
(columns 6 - 8) and partial length (columns 9 - 11).
If the transect starts below the basel ine (F ig.
1DC), record the backset distance as whole and
partial tape lengths preceded by minus signs.

No measurements are required in addition to those
described under Field Procedures. For options 1-4 the
following additional measurements are necessary.

Map Option 1 (intersection length only).

2. Record transect direction as 1 in column 16.

3. At the end of each transect, record total transect
length by whole tape lengths (columns 6 - 8) and
partial length (columns 12 - 14). Record transect
direction in column 16 as 1 if proceeding away
from baseline (direction 1), or 2 if proceeding
toward baseline (direction 2).

4. At start of all subsequent transect lines, record
stand, grid and line number and direction of
transect. Record in whole and partial tape leng1hs
(columns 6 - 8 and 9 - 11 respectively) starting

Fig. 11. Measurements required for mapping options
at end of one transect line and start of next.
A, start of one transect line is at right-angles
to end of previous transect. Backset is
recorded as O. B, start of one transect
is in direction 1 relative to end of previous
one. Backset is recorded as a positive value.
C, start of one transect is in direction 2
relative to end of previous one. Backset is
recorded as a negative value. Top, stand
boundary further from baseline. Bottom,
stand boundary nearer baseline.



point from which mid-length is measured (mea
surement point tie-distance Fig. 3).

4. Record L or R in column 34 for side of transect
on which mid-length measurement point falls
when facing the transect direction. A point
falling exactly on the transect line is recorded as
either L or R. Mid-length must be recorded
as two segments; forward (F) and back (B) (see
Field Procedures, paragraph 4(c)).

Map Option 3 (radial or linear measurements).

1. Record transect line measurements as in option 1.

2. If center is measured by radial method, record
measurement point tie distance in columns
26 - 28 and offset distance from transect line to
measurement point (measurement point offset)
in columns 29 - 30 (Fig. 4). Record in column 34
side of transect on which measurement point
falls.

3. If center is measured by linear method, record
measurement point (beginning of center line) tie
distance in columns 26 - 28 and measurement
point offset in columns 29 - 30 (Fig. 5). Record
clockwise angle between transect line and center
line in columns 31 - 33. Record side of transect
line on which measurement point falls in column
34. Cross-distances must be recorded as two seg
ments, forward (F) or back (B) See Field Pro
cedures, paragraph 5(j0.)

4. Note that infection centers measured by radial
or linear methods must also be measured by
rectangular method, i.e., projection and mid
length. They may be mapped, however, by either
option 2 or 3.

14

Summary of Mapping Option Measurements

The most convenient order for recording infec
tion centers using mapping option 2 is as follows:

1. Left projection tie distance.

2. Left projection length.

3. Right projection tie distance.

4. Right projection length.

5. Mid-length tie distance.

6. Mid-length forward and back.

7. Side of mid-length measurement point.

The most convenient order for recording infec
tion center using mapping option 3 is as follows:

1. Measurement point tie distance.

2. Measurement point offset.

3. Side of measurement point.

4. Radial measurements (for radial method).

5. Center line angle and interval distances (for
linear method).
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DATA ANALYSIS

The following section describes the computa

tions required for estimating total area and numbers

of infection centers in a stand. Methods for hand

computation of results are described. as well ~ a

method for computer analysis of data.

total area of infection within the stand A1•...•Am
is obtained

I'

A 1 = d x h . 1

Hand Computation

Estimate of total root rot area

by intersection length method

(2)

The theoretical basis and application of the

intersection length sampling method is described in

Bloomberg et al. Appendix 1 (1980). The estimate
/Ii

of total area of root rot ATOT is the mean of m
• ,," /"'t

mdependent area estimates A1• A2•...• Am. where

m is the number of grids. The variance of ATOT is

estimated as S2/m• where S2 is the sample variance.

Let hij denote the total intersection length

of infection centers on the ith transect line in grid j.

Let hi . denote the subtotal of intersection lengths

by transect line. h. j the subtotal by grid. and h.. the

total for all lines and grids.

m

hi . = L hij = (hi1 + hi2 + ... + him)

j = 1

where d is the distance between consecutive lines

within grids (grid interval). A more precise estimate

of the total area is obtained by averaging the Ai ·s.

"The variance estimate of ATOT is

m
I' "/'0 2
VTOT = t (A i - ATOT) 1m (m -1). (4)

i =1

From equation 2 these values become

(3A)

and

n

h "= L h.. = (h l' + h2"+ ... + h .)• J IJ J J nJ
i = 1

(1) [
m J,., 2 2 2

VTOT = d L (h) - ( h .. ) 1m 1m (m - 1).

j = 1 (4A)

n m n n
where h . j and h .. are defined as in (1).

h = r h· = L h· = L L h..I • "J IJ'
i=l j=l i=lj=l

where m and n are. respectively. the number of grid

systems and the number of lines within each grid

system.

For each grid. an unbiased estimate of the

Approximate confidence limits for the total

area of root rot can be obtained from the Student· t

distribution with m - 1 degrees of freedom (Cochran

1963) i.e.,

representing the 100 x (1 - a ) % confidence limit
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Table 2. Example of calculation of total area of Phellinus weir;; infection centers by intersection
length method (see text for explanation).

Line no.

2

3

4

5

length totals

Total intersection length (m)

grid 1 grid 2 grid 3

100 400 0

200 0 200

100 300 300

300 100 200

0 100 100 Totals

h.1 =700 h =900 h.3 =800 h.. =2400.2

2 2 2 2 2 2
h.1 =490000 h.2 =810000 h.3 =640000 h.1 +h.2 +h.3 =

1940000

for the true area of root rot where to is the t . value

corresponding to a probability of Ct 12 in the upper

tail of the t·distribution with m -1 degrees of freedom.

Example

The following is an example for calculating

total and variance of the infection area, using inter·

section length.

Sum intersection length for each transect line

(Table 2). From Table 2, h. 1 = 700, h.2 = 900, and

h3 = 800. If grid interval (d) = 1000, then from (3A)

and (4A).

/0.
ATOT = 1000 x 2400 I 3

From equation (5), 90% confidence intervals are

given by

800000 i (2.92) x (3.33 x 109) %

= 800000 ± 168000 m2

= 8O±16.8ha

Estimate of total root rot area and number of

infection centers by probability of occurrence method

The probability p with which an infection

= 800000 m2 center is included in the sample is wid, where w

is the projection length and d is the grid interval

and (Bloomberg et al., 1980 Appendix 2). Let Ns denote

the total number of infection centers in a stand

VTOT = (1000)2 [1940000>-(2400)2/3] 13 x 2 belonging to size class Cs' Then for each grid j,

an unbiased estimate of the number of infection

= (1000)2 x 20000v 6 = 3.33 x 109 m2 centers in size class s is obtained from
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Table 3. Table for recording numbers of Phellinus weirii infection centers by size class using probability
of occurrence method (see text for explanation).

Grid 1 Grid 2 Grid 3

dlw size class no. dlw size class no. dlw size class no.

3.0 1

21 1

35 2

3.1 2

34 2

5.1 3

5.2 3

5.4 4

Note: There will not, in general, be the same number of entries for each of the grid systems.

n
1\

Nsj = d z: llw (5)
n

A

Nsj = z: IIp and Asj

n

z: alp (6)

and the area of infection centers in the size class from

(5A)

With m grids there will be m estimates
",.. "t-.
Asl,... ,Asm and Nsl, ... ,N sm of area and number

of infection centers, respectively. These estimates

are independent and can be averaged to obtain
" !'a more precise estimate As and Ns

where d is the grid interval, asj is the area of in

fection centers of size class s in grid j, and n is the

number of infection centers encountered.

(7)

(7A)

Since p = wId, (5) and (5A) can be rewrite

ten as

where m is the number of grid systems used for
1\

size classification and Nsj is defined as in (6) for
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Table 4. Example of calculation of numbers and variance of Phellinus weirii centers by size class using
probability of occurrence method (see text for explanation).

Size Total Sum of Mean"
class Grid 1 Grid 2 Grid 3 all grids squares number (N

s
)

5.1 4.7 3.0 12.8 57.1 4.3

2 10.0 8.1 12.6 30.7 324.4 10.3

3 10.3 9.5 11.0 30.8 317.3 10.3

4 5.4 4.5 6.0 15.9 85.4 5.3

A

j = 1.2•...• m. The variance of Ns is estimated by

m
I"- "" 2Vs = L (N sj - N

s
) 1m (m -1). (8)

j = 1

Variance of area estimated by size class is

obtained by substituting Afor N.

Example

For each infection center. record its size class

and value for probability of OCCurrence (d/w.

Table 3). For each grid. total all the dlw values for

each size class. Accumulate the sums and sums of

squares of the row entries (Table 4). recording the

totals. The estimates of number of centers in each
A

size class (Ns) for s = 1•...•m are obtained by di-

viding the row totals by the number of grids (m).

e.g. N3 = (10.3+9.5+ 11.0} 13

"r 2 m 21V = L (N.) - (L N·) 1m 1m (m - 1)s sJ SJ •
j =1 j = 1 .

Assuming four size classes and three grids,
"Table 4 shows estimates of Ns (s = 1. 2, 3, 4) the

"A.,. (',
variance estimated for Vl' V2' V3 and v 4'

V1 = 57.1 - (12.8) 2/3 I (3 x 2) = 0.41

V2 = 324.4 - (30.7) 2/3 I (3 x 2) = 1.71

V
3

= 317.3 - (30.8) 2/3 I (3 x 2) = 0.18

V4 = 85.4 - (15.9) 2/3 I (3 x 2) = 0.19

(10)

Estimates of total area of infection centers

in each size class are obtained by multiplying the

probability of occurrence (d/w) of each center by

its area. The products are entered in Table 3 and

their sums in Table 4. as for d/w. Calculation of mean

and variance are the same as for estimates of num

bers.

Estimates of area of individual infection centers

Three methods of area estimation have been

described (Bloombergetal. 1980).

thus. the entries of the last two columns of Table 4
1\

can be substituted into (8) to obtain Vs for

s= 1•...• m.

a) Linear Method

" "This estimate (ALlN ) is analogous to ATOT



applied to an individual infection center rather than

the stand. The calculations are also analogous to,..
those for estimating ATOT (see Intersection Length

Method).

Let Ii be the measurement distance across the

infection center (Fig. 4) at the ith measurement

interval, then

where dL is the measurement interval and n is the
I' A

number of intervals. The estimates ALl' ... ,ALn are

independent, unbiased estimates of the area of infec

tion center. The average of these estimates is

b) Radial Method

,...
The radial sampling estimate ARAD is the

,... "-
average of m independent area estimates AR1'" .,A Rm ,

calculated from the lengths of radial lines from the

measurement point of an infection center to its

boundary (Fig. 3). Let Ii denote the length of the ith

radial line and eRAD denote the angle in radians

between consecutive radial lines, and n the number of

lines, then

Zi I~ for i = 1,2, ... , n

"The circular sampling estimate ARAD is

defined by
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c) Regression Method

The regression method estimates areas of
rectangularly measured infection centers using
regression between radially or linearly measured
areas and areas measured by the product (w . z)
of projection on baseline (w) and mid·length (z)
(Bloomberg et al. 1980). Althoultl w . z will be zero
only when the area is zero, if too few small infection
centers are measured, a statistically significant non
zero intercept could result. Area estimates will there
fore be more accurate by inclusion of the intercept
in the linear equation (Snedecor 1953).

The regression coefficient is computed from
the rectangularly measured area of each infection
center in the regression sample as independent vari
able and its radially or linearly measured area as
dependent variable. ARAD or ALiN . The projection w
on the baseline L is the sum of the left and riltlt
projection lengths of an infection center and z
denotes the mid-length, then

v = W.z

and

A

AREG = a + b. V

where a is the intercept value, significantly dif,!erent
from zero, b is the regression coefficient and AREG
is the area estimate using the regression method. This
estimate is applied to infection centers measured by

the rectangular method only. Fifteen to 30 infection
centers should be included in the regression sample,
distributed over the size range.

Computer Analysis of Results

A computer program called RRSAMP
written in FORTRAN IV was developed to cal
culate estimates and confidence limits of root rot area
and numbers of infection centers in each stand. The
program calculates the follOWing values (page
numbers refer to selected computer output pages
in Appendix 3):

1. Estimates of total root rot area by intersection
length method

Total intersection length by grids and transect
lines, and averages for the sample (p. 11, Table 1).



Estimates of total root rot area by grids and
lines, based on the intersection length totals, and
average root rot area for the stand (P. 11, Table 3).

Coefficient of variation, standard error and
confidence limits (p = .05) for the estimated root
rot area in stand (p. 11, Table 2).

2. Estimates of total root rot area by probability
of occurrence method
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Input file preparation

Inputs for program RRSAMP are assigned to
logical unit number 5 in a file named RRSAMP.IN.
New data, normally on punched cards, is transferred
to this file. Data consist of 4-11 control cards (survey
specifications), followed by field data cards. Format
for control cards must conform to that specified in
the Data Analysis Inputs form (Fig. 12). Format for
field measurement data follows that of the tally sheet
(Fig. 6).

The following control information must be
supplied to execute the program (numbers in brackets
refer to column numbers on Data Analysis Input
form).

Projection length and probability of encoun
ter (Bloomberg et al. 1980) for each infection center
(p. 10). Total root rot area in sample by grid and lines
and center size class, based on probability of encoun
ter and averages for sample (p. 11, Table 1). Esti
mates of total root rot area in stand by grid, lines and
center size class, based on probability of occurrence
and average area for stand (P. 11, Table 3). Coeffi
cient of variation, standard error and confidence
limits (p = .05) for the estimated root rot area for
stand (P. 11, Table 2).

3. Estimates of total number of infection centers
by size class

Number of root rot centers in sample by grid,
line and infection center size class, based on probabi
lity of encounter (p, 15, Table 1).

Estimates of number of root rot centers in
stand by grid, line and size class, based on probabi
lity of occurrence, and average for stand (P. 15,
Table 3).

Coefficient of variation, standard error and
confidence limits (p = .05) for number of root rot
centers in each size class in the stand (p. 15, Table 2).

Card 1. Survey reference number (1-8), consisting
of a four-character stem and a three char
acter extension, e.g. BCM F.B 1O.

Survey measurement units (9-16), e.g.
meters, feet.

Stand measurement units (17-24), e.g.
hectares, acres.

Survey / stand measurement units con
version factor (25-34), e.g. 10000 for
metres to hectares.

Map scale in units per inch (35-40). (if
map option is requested).

Length of tape used in measuring transect
distance (41-44).

Version number (45-46). Default is 2, i.e.,
current version of program. Version no. 1
refers to a previous tally sheet format
(Bloomberg, 1978).

4. Estimates of infection center areas

Areas of infection centers measured by rec
tangular, linear and radial methods.

Equation for regression of linearly or radially
measured on rectangularly measured infection center
area and tests for significance (P. 2).

Estimates of area of rectangularly measured
infection centers by application of regression equa
tion (p. 10).

Card 2. - Stand area to one decimal place. If more
than one stand is being analyzed, the
areas must be in the same order as speci
fied in Card 4.

Card 3. - Number of stands to be analyzed (1-5).
Up to 10 stands can be analyzed in one
analysis.

- Data input mode (10). Enter Oforcard in
put of new data, 2 for input from existing
data in file CENTER.DTA (see Output
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PHEllINUS ROOT ROT SURVEY: DATA ANALYSIS INPUTS
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Fig. 12. Root rot survey data analysis input form. This form must be completed
according to specifications (see text) for each survey analysis.

files), 3 if new data from cards is to be
combined with existing data on file.

Survey method option for each stand
to be analyzed (see Introduction).

Cards 4- 13.
One card is punched for each stand in the
analysis. Each card contains the following
information;

(column 5) on card 6 for third stand, and
so on. If data from several stands are to
be pooled for calculating the regression,
enter "1" under each stand included. For
example, if the regression for Stand no. 1
is to be calculated from data of Stand
nos. 1,2 and 3, enter "1" under Stands 1,
2 and 3 (columns 3, 4, 5) on card for
Stand 1.

Stand number (1-2). This can be anyone
or two digit number. Stands must be in
same order as in card 2.

Grid interval in survey measurement units
(13-15).

Strip width in survey measurement units
(16-18).

Stands to be included for calculation of
regression of infection center area rec·
tangular area (3-12, see Introduction).
If only one stand is to be analyzed, enter
"1" under Stand 1 (column 3) on card 4.
If more than one stand is analyzed, enter
"1" under Stand 2 (column 2) on card 5
for second stand, "1" under Stand 3

Infection center area estimate method
(19-23). Enter "1" under code for estimate
method. Codes denote the following
methods: (1) regression, (2) intersection
length, (3) probability of occurrence
area, (4) probability of occurrence
numbers, (5) area by size classes.



Output option (24-28). Enter"1" under
code for required output. Codes denote
the following outputs: (1) survey descrip
tors plus summary table, (2) regression
statistics, (3) listing of infection centers
and measurements, (4) computation
tables. Enter map option (see Mapping
Options) under code 5.

Number of size classes (29-30). Enter
1 - 5.

Upper limit of size classes (31-50). Enter
size class limit in stand measurement
units (hectares, acres, etc.) to two deci
mal places in ascending order of class
size.

Transect bearing (51-53). Enter true
north bearing of transect lines for base
line.

Zero end of baseline (54-55). Enter L or
R to denote at which end of baseline
(facing direction 1) survey commences,
i.e., Grid 1, line 1.

Grid start points (56-73). Enter grid start
points (see Office Preparations) in survey
measurement units.

Baseline length (74·77). Enter baseline
length in survey measurement units.

Number of grids (78).

Number of lines per grid (79-80).

All entries in the data analysis inputs form
must conform to the format including pre-entered
decimal points. All numeric data must be right
justified. All aphabetic variables, i.e., reference
number, survey and stand units, must be center
justified in the field.

Output Files

Analysis Results File

Results of analysis are assigned to logical unit
number 6 in a file named RRSAMP.OUT which must
be directed to an output device.
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The following results are produced by the
computer analysis (page numbers refer to selected
computer output pages in Appendix 3).

1) A survey descriptor page showing all specifi
cation information (1).

2) Calculation of the regression equation including
analyses of variance tables for significance of
regression and intercept (2). Scatter plot of
regression points (3).

3) A table showing measurements, area estimates,
measurement method, and probability of en
counter for each infection center measured (10).

4) Tables of sample estimates and total stand
estimates of root rot area and calculations
of confidence Iimits for intersection length (11),
and probability of occurrence (12) methods.

5) Tables of estimated numbers of infection centers
by size class (15).

6) A summary table showing estimated area of root
rot and confidence limits in each stand by
intersection length or by center size class (18).

7) A map showing baseline, transect lines (num
bered by grid and line), and measurement points
of infection centers as recorded on the tally sheet
(Appendix 2).

Center Data File

A file containing measurement data for each
infection center is created by each run and is assigned
to logical unit number 2, named CENTER.DTA. This
file is used only if existing data are to be merged with
new data (see Input File Preparation, card 3). This
option is specified by setting input mode at code 2.
Selection of specific files for merging is achieved by
transferring the appropriate file to CENTER.DTA.

Program RRSAMP is written in FORTRAN
IV for use on a Digital Equipment Corporation PDP
11/45 and requires a total of 47.3 K decimal words of
memory. The program consists of a main program
and 27 subroutines. Program structure is shown in
Figure 13. Descriptions of subroutine operations are
given in Appendix 1. A program listing ill given in
Appendix 4.
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Fig. 13. Structure of computer program RRSAMP for analyzing survey data,
showing names of subroutines and order in which they are called.
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APPENDIX 1

Description of source modules of computer
program RRSAMP

MAIN program

Assigns the following files:
Scratch file for sorting records,
Sorted record file,
File to hold inputs,
File to hold outputs,
File to hold map.

Calls subroutines RSPECF, RCARD, CNTRL.

Subroutine RSPECF

Reads survey specifications from input file,

Checks validity and returns error messages on
specifications.

Subroutine RCARD

Reads survey data from input file, calculates areas
of individual infection centers, accumulates sums
for regression analysis, and creates a sorted disk
file of records,

Calculates intersection length,

Calculates area of centers by regression, radial, or
linear method, depending on measurement method
specified,

Tests for inclusion of centers in regression analysis,

Accumulates sums, sum squares, and cross-products
for regression analysis,

Writes processed record data on a scratch file,

Sorts scratch file records in ascending order by
stand, grid, line and center.

Writes sorted file records on sorted file,

Calls subroutines ACSUM 1, EMSG, COPYF,
SHSORT.

Subroutine ACSUM1

Accumulates sums, sum squares, and cross-products
of infection center areas as measured by rectan
gular, radial, or linear for use in calculation of re
gression parameters.

Subroutine EMSC

Prints error messages for errors in input file.

Subroutine COPYF

Copies existing file of sorted infection center data
(if any) on to scratch file for merging with new
data.

Subroutine SHSORT

Sorts centers in ascending order by stand, grid, line
and center number.

Subroutine CNTR l

Controls order of all calculations and print-outs
according to specified options in the input file,

Calls subroutines PSPECF, REGRN, ACSUM,
STATSP, PSUMM, MAPING.

Subroutine PSPECF

Prints the specifications for each analysis.

Subroutine REGRN

Controls the regression calculations for regression
of infection center areas measured by radial or



linear methods on rectangularly measured areas,

Identifies stands to be included in the regression
analysis and prints error message if invalid stand
numbers are specified,

Calls subroutine ANOVA.

Subroutine ANOVA

Calculates intercept, regression coefficient, F-test,
standard error and confidence limits,

Prints regression equation and analysis of variance
table,

Arranges pairs of independent and dependent
variables for display as a scatter plot,

Calls subroutine SCPLOT.

Subroutine SCPLOT

Produces plot of infection center areas measured
by radial or linear methods over areas measured by
rectangular method.

Subroutine ACSUM

Reads the sorted disk file records for each infec
tion center, accumulates numbers and areas of
centers and prints a listing of all centers measured,

Identifies data format specified,

Identifies measurement method,

Identifies regression option and estimates area by
regression method,

Identifies interection length measurement method
and accumulates intersection lengths,

loentifies option for estimating infection center
area by size class and assigns size class to each
center. Accumulates areas by size class,

Identifies option for estimating number of centers
by size class and accumulates number of centers
by size class,
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Calls subroutines CLASS, PRINT.

Subroutine CLASS

Determines to which size class each infection
center belongs.

Subroutine PRINT

Prints out list of center measurements and area
estimates.

Subroutine STATSP

Calculates and prints sample estimates of area and
number of infection centers ("Table 1H), estimates
of variation ("Table 2H I, estimates of total area
and numbers of centers ("Table 3"), and confi
dence limits,

Calculates sampling fraction to estimate total from
sample data,

Calls subroutine STATS, TABLE1, TABLE2.

Subroutine STATS

Calculates sample estimates of area and numbers
of infection centers.

Subroutine TABLE1

Prints a table heading with row and column
headings for Tables 1 and 3.

Subroutine TABLE2

Calculates standard error, coefficient of variance
and confidence limits for total estimates. Prints
Table 2.

Subroutine PSUMM

Prints out summary of total estimates.



Subroutine MAPING

Reads mapping inputs from the input file and
writes a map of the infection centers on a file,
then transfers file to the output file,

Calls subroutines MAPERR, MAP1, MAP2, MAP3,
MAP4.

Subroutine MAPERR

Checks mapping inputs for faults and returns error
messages.

Subroutine MAPl

Draws a map of the baseline and transect lines on
which a map of the infection centers can be super
imposed,

Calls subroutine SCALE.
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Subroutine SCALE

Places scales along the X and Y axes of the map.

Su broutine MAP2

Superimposes boundary points of rectangularly
measured infection centers on the transect
lines.

Subroutine MAP3

Superimposes boundary points of radially mea
sured infection centers on the transect lines.

Subroutine MAP4

Superimposes boundary points of linearly mea
sured infection centers on the transect lines.
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APPENDIX 2
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APPENDIX 3 - 1

PRO,RAM:

NUM6ER 0' ANALySES REQUESTED:

DATA ENTRY MODE: CARDS

ROOT ROT S_MPLE SURYET ANALySIS

SURVEY RE'EMENCE NO,:eC'5,u21

PAliE

A.. ALYSIS I: SUNO NUMelR:

SURVEY METHOD:
~"'PI.IN' OEII'N:

•••• *. ANALYSES REQUESTED ••••••

IN'ECTION CENTEII, ME"SU"EO
3 ,RIDS. 5 TR ..NSfCTS

STATISTICS REQUESTED:

RE'RESsION ESTIMATE 0' INDIYIOU"L CENTER SiZES
INTERSECTION LENGTH "RE" ESTIMATE
TOTAL A~E" ESTIMATES ey CENTER SiZE CL"SS
TOT"L NUHaEII ESTIMATES ay SiZE CL"SS

OUTPUTS REQUESTED:

DESCRIPTURS AND SUMMARY
REGRESSION ST"TISTICS
LIST Of CENTfRS MEASURED
COMPUTATION TAeLEs
M..P (INTERSECTION LENGTH ONLY)

ST ....DS TO 6E INCLUDED IN REGRESSION C"LCUL .. TIONS Of CENTER SIZES

STAND "UM8ERS
REGRESSION INDICATOR:

l 3 a 5 b 7 8 Y II
o 3 0 ~ 0 0 0 ~ 0

CENTER SIZl CLASSlfIC .. TION ( "ECT"REs)

DETERMINED 'ROM UPPER aOUNOARY LIMITS:

SURVEY MEASUREMENT UNITS:

lIASEL.INE LENlirtu

GRID DISTANCE:

STRIP wIDT" :

GRID START POINTS 'ROM R END Of eASEL.INE

0,05

"ETEIIS

IS0'"

0,10

IS0

8,50

2511

MAP SC ALE I

STANO AREA UNITS:

STANO AREA:

_REA UNITS CONYEkSION ,ACTOR:

TAPE LENliT'i I"''''

..HT .. kES

171,0
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APPENDIX 3 - 2

ROOT WOT SAMPLE SURVEy ANALYSIS PAGE

Al'H·lystS 1: CENTER SIZE REuR~SSlOk ANAlYSl~ •• a * ••••

• ThE .E~RESSI0N EeUATION IS USED TO ESTIMA'E AREA OF CENTERS FROM TOTAL PROJECTION ANO MIO-LEN,TM •••

INOEP~NOEN' VARIA8LE: <. TOTAL PROJECTION. HIO_LEN'Th

DEPENOENT VARIABLE Y • ARE'

ANOVA TA8LE (ZERO INnRCEPT MOOEL' E(n • a • <)

saURCt SS OF M5

SLOP!:
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APPENDIX 3·3

SCALE: Ale lSI 1 UNIT 7.b Slol. MEHJlS
HISI 1 u~lT. 16.2 SQ. I'iETEAS

50

10

.......... , , , , , .
~ I t) ~0 HI 4'" '50 bf&'

lOHL PIWJc.CTION x: "'IlJ-LE,.,."TH



PROGRA'" I

ANAl.YSIS II

ROOT ROT SAMPLE SURVEY ANALYSIS

• • • • • • •• CAl.CULATIONS FOR STANO NO.
MEASUREMENTS IN METERS

.. * * * * * * *
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APPENDIX 3·6

12

ANA~YSI$ II • • • •• ESTIMATION OF ROOT ROT AREA by CENTER SIZE C~ASS USING AREA/PR08A61~ITY OF OCCURRENCE •••••

SIZE C~ASS. SIH C~ASS • 0.00 - ~.05 HECTA~ES

TA6~E I:

~INE

I
2
3
4
5

MEANS I

.6975.91
141'1.24
\3367.9Q
41722.6Z

34- •• b3

3016.05
21351 •• 0
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16.Z2.ee
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OF VA~IATION
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APPENDIX 3·7

RUOT ROT SA~PLE SU~VEY ANALYSIS PlGE 15

AhAl'fS15 11 • • • •• ESTI~lTION OF TOTAL NU~~ER OF CENTERS bY SIZE CLASS USING PR08A81LITy OF OCCURRENCE

SIZE CLASS. STANO NO. SIH CLiSS • 0.00 • 0.05 HEeTlRES
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CONFIDENCE
LI~IT (.OA-)

3~4 .Ins

ToBLE 3:

10/,11. bQ b5.n IJb."I" 01o.~0
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APPENDIX 4

C
C
c•••••••• * •••••• *.** •••• *.** •••••••••••••••• _••••• **_ •• ** •••••••••••

"OGIC'L nAG
REAI-*a RE'No,MUNITS,$UNIT$
OIMENSION SUM, (18), SUMY (18) ,SUM'" 10) ,SUM" (18), SUHn (10) ,NS'MP (18

.), INOE, (18)

0lMEN810N IA~AU (18,5) ,IREGR (18,18) ,IP ORM (18), OSTWN (18) ,STRP. (18),
" CUTPTSClB,18),NCTPSCl8),I5TO(I8)

COMMoN/ALL IIANAL.1, l"fGR, ST.P~,08 TWN, I,ON", CUTPT S. I OJ, TAdUNAL Y,
• ISTO,NCTPS,MGAO,MLIN,NSTO,Nj,Nj,LY,e,MCLj,SS,'LAG,AE'NO,MUNITS,
ISUN ITS, "CTOR, SIZE [18) ,CEPT ,SUMSNO CI 8,2) • SUM TOT (10,5) ,SUM~O(18,5).
ISU"ARE(4) ,ISWTCM CI B, 5) ,~GR10 I 18) ,NTRNS I 18)

COMMON /MAP /GSP, STRRE' , $ TAPHT , L I NL TM, I SN01, OTROS T, PRJ 1, PRJ 2,
OSTI2,YOST22,,0IST2,PTI,PTi,YOISTl,XOISTl,OIST,

OATA,N"INES,"INOIR,,0IST4,YOIST4,C~TANS,IMP"TM,OSTWN

I ,OST'OR, as TSC', SCA"M', SC '"" SC'"', 18R~G,"TAPE,"8 'SE, slat. S"E~O
I~TEGER GSP (18, &) ,STRREF, eTRPNT (h, 10) , "IN" TM (&,18)

* ,IS~OI (&,18), OAll (5, 18) ,"INOIR (&, 18) ,OSTW~Cl8) ,"SlsE (18) ,ISR~GCl8)
"OGICA"*I 810E,",R,SU~0[18)
tOHHoN/E'/SUHX,SUHY,ATOT,YTOT,VTOTj"Sx,CONlIH
COMMON/OH8/SUHXY,SUMXX,SUHYY,NSj,MP,INOEx
COHMON/CK/NGRO,NlIN,NtEN,ILEN,OIAM,AAEA,HETM,PAOJ,NClASS,PM8,
IN8TOI,NGROI,~"INI,~CENI,IVfRS

SET UP OIRECT ACCESS 'ILES 'OR 80RTING RECOROS

CA"" ASSIGNCI,'SCR'TCM.TMP',II)
CA"" ASSIGN(i,'SY8ICE~TER,OT",14)

OE'INE PI"E 1('080,19,U,IOUMI)
OE'INE .I"E '(2888,19,U,IOUH2)

SET UP 'I"E TO "0"0 MAP

IPIIOAll.EQ.I)GO TO 9

RE,O T"E CARO OAll ANa CREATE SORTEO DIS' P1"E
""L RCARO

o wNITEl&,2ee8)
2808 PORM'TCTl8, 'RCARO OUT')
C
C TEST 'OR ERROR STOP
C

l CAU CNTR"
I,(.NOT .'"'G)GOTO 100
WRITE 1&, 18)

10 FOIil,.UT(l/T30, ' • • [NO 0' Joe •••••• * 111 ')
STOP

108 WRITE[&,I8I)
\01 'ORHj,TCIIT30, _ 111 • _ 111 ASNORHAL E~O 111 * 111 111 .')

STOP
END

H(.NOT.HAS)GO TO lee
CAU CONTRO"IN' PRO.RAM 'OR CA"CU"ATIONS AND PRI~TUUT

C
C 'OR OUTPUT ANa INPUT 'I"ES
C

CO"" ASSIGN(&,'RRSA"P.OUT',18)
""" A&SIG~(5, 'RR"M',IN',l)

CALL ASSIGN(4,'HAP,OUT',7)
OE'I~E 'I"E ~(I&B,ll8,U,IOUMl)

SEGIN E'ECUTION • GET PR08"EM SPECI'ICATIO~S

C'"L RSPECP
a MRITE[&,1U8l
1888 'ORM'T (Tie, 'RSPEC' OUT')

I'(.NOT.P"'S)GOTO 188

TEST 'OR INPUT MOOE • CARaS OR OISC .I"E

C
C. 111 III *. III * III III *11I. Ill ••• III * III Ill •• III •• * .

SUBROUTINE CNTRL
TMIS SUSROUTINE CONTRO"S A"" C'"CU"ATIONS 'NO PRINTOUTS

c••• 11I._ * * III *. Ill •••••••••• III ••• * •• * •• III III ••••• 111 •••• Ill ••• _ Ill. *
OIME~SION 10EI I (18) ,IOE .. (18) ,.REGR (I e)
OIMENSIO~ X.'T (&, .8), TSMA T (18, &, .8) ,SMAT (18, &, 20)
DI"E~SION UNA" YCl0, 5) ,IRESR CI 8, 18) ,I'OR. Cl0) ,OST"~ (18) ,STRP" (I Z),

" CUTPTS(I8,I8),NCTPS(lB),I5TOCl0)
a I MENSI ON SUM I (18) ,SUM' (I 8l ,SUM" (18) ,SU"" (10) ,SUMY' (10) ,NSA.P I I Z

*),INOE>(18)
"OGICA" '"'G
REAL.8 AEFNO,MUNITS,SUNITS
COM",O~/ALl/I ANAL Y, IRf,C;R, STRPW, 08 TWN, IF ORM, CUTPT S, 10 AT A, MUUL. Y,

.. I STO, NCTPS, MGRO, i'lL IN, N$ TO, NANAl Y, 8, MClASS, 'LAG, RE.'NO, "'UN I TS,
ISUNITS, FlCTOR, SIZE Cl8) ,CEPT, SUMBNO [18, i), SUM TOT (l 8,5) ,SU.~O (18,5) ,
I BUM'RE [.) , ISwTCM (I e. 5) , NGR I a (I 8) ,NTR~SCl8)

COMMON/E.' ISU!'tX, SUMY, ,tTOT, lHOT, 'fTOT A, 8X, CONl 1M
COMMON/OHSI SUM»"Y, SU,.n: Jf, SUMY Y, NSAMP, I NoE X
COMMON I S" TITOU, TOTT. TOT", TOT", TOT TY, NTOT
tOMI"ION/FKT IlP'U,T, TSMAT, SMA T, 0
I"TEGER ~SPI18,&l,STRRE.,STRP~T(&,10)."IN"TM(&,10)

*, IS~O 1(& ,18) ,OAU (5 ,18) ,"INOIR (h. 18) ,OSTWN (18) ,"SASE (10) ,URNG (18)
"O.ICA""I 810E,",R,8"ENO(l8)
I~TEGER OTROST
COMMON IMAP /G8P, STRRfF, STRPNT, L. INL f~, IHND1, afROST, PRJ 1, PRJ2,

* OSTI2, 'OST<2, ,0Ull, PTl,PT2, 'OISTl, 'OUB, OIST,
OATA,NlINES,lINOIR,XOIST4,YOtST4,CNTAN~,lHP~T~,08T~N

, OSTFClR, OST8CK, SCAl"'P, seAL)., SCAl Y, 18RNG, LTAPE., l.,tUSE, SIDE, BLENO

&SSIt,N SURYEY MEASUREMENT 'NO M,PPING METHOO

C
C
C*••• 111 ••• ~. _* * •• ***tIt 111 111. III 111 •• III III .... _III ••• Ill." III. *. _••••• * III __ *.111.111 •••••

SUBROUTINE PAGE
TMIS SUSROUTINE PRINTS T~E TIT"E A~O P'GE ~UM6ER AT T~E TOP

C 0' E'CM P'.E 0. PRINTOUT,
c* ** •••• * III 111. Ill •• III Ill. III III ••• III Ill ••••••••••••••• *. *" .tIt •• * _.

O,U NPAGE/81
NPA,;e.NPAGE+1
WRITE (&,11) NPAGE

11 FOR.·uTC'1','PROGRAM.-,30X,·ROOT ROT S.aMPLE SURVEY .lNALYSIS',30X,·P
.AGE-,I&)

RETURN
ENO

I. 0, 0' PRE VI OUS"' E~COU~TEREO CE~TER

GRID NO,
U~E NO,
CE~TER ~O,

I~TERSECTIO~ LENGT"
MIO·"E~GT"
CENTER AREA
MEASUREMENT METHOO
PROJECTI ON "E NG TM
SIZE C"ASS
PROS'SI"IT' OP ENCOUNTER

H'P SC'U
, COOROIN'TE SCALE 'ACTOR,. .
MAP "E~GTH

SlSELINE UNGT"
ZERO ENO O. 8UHINE
TR'NSECT SE'RING
T'PE "ENGTM
SURYE' ST'RT POINT
GRID SllRT POINT
LINE ST'RT 'OINT
Y COOROI~ATES OP TR'~SECT U~E

"INE OIRECTION
SlOE ON TR'NSECT "INE

ST'RT OF INTERSECTION
ENO 0. INTERSECTION
OIST'NCE TO ", PROJECTIO~ TIE-POINT
OIST'~OE TO R, PROJECTION TIE.POINT
OIST'NCE TO MIO-"ENSTH TIE·POI~T

OISTANCE TO ME'SURE.ENT POI~T T1E·POI~T

O"SET TO ME'SUREME~T POINT
CENTER "INE 'NG"E
U'T PROJECTlO~

RIGMT PROJECTIO~

Mia UNGTM
NO, MEASUREMENTS
MEASURE MENTa

S"OCK ICKI

NGRO
N"IN
~CEN

'"EN
OI,M
'REA
""ETtool
PROJ
NC"ASS
PRS
~STOI

8l00"8E~G,~.J., p.".cu~eEA8tAC" I '.W.WALLlS.19se. & GAOUND SUAVEY
.ETMOO POR ESTIM'TI~G "ass CAUSED By PME""I~US WEIRII ROOT ROT,
II.SURVEY PRDCEOURES '~D DATA A~A"YSIS. REPORT ~O. SCR.4, PACIPIC
POREST RESE'RCM CENTER,58& w. BUR~S10E RO .. YICTORI', B.C. YBZ 1.5,

SC'LMPse,",
SCi"'
IMP"TM
L8ASE
8"E~0
ISRNG
L TAPE
STRREF
.SP
STRPNT
ISNOI
UNOIR
SlOE

PTI
PT2
YOST 12
'OSTU
OTROST
,olsn
,01Sn
tNT j,NG
PRJI
PRJ;?
OUM
~LlNES

on,

c•• *•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
C PROGR'. ARS'.P ACCEPTS OAT' AECORDEO O~ ROOT ROT SURVEY A~A"YSI'

C I~PUT ,~O Plf"O .E'SURE.E~T SMEETS. IT PER'ORMS A~'"YSES O~ TME
C OAT' AS OESCRISEO I~ TME 'O""OWINS REPERf~CEI
C
C
C
C
C
C
C PROSR'. WRITTE~ SY W.J. S"OOMSERG ,~O p •• , CU.BERSIRCM,
C L'~GU'GEI 'ORTR'~ IY
C SYSTEM' POP 11/45
C .E.ORY REQUIAE.E~TI 48 OECI.'" WOAOS
C L'TEST UPO,TEI SEPT. Ilse
c "' '" ••••••• * "' Ill"""""" '"
C M'I~ PWOSR'. TO CA"" SUBROUTt~ES 'OR SPECHlCAnONS
C I~PUT (RSPtC') ,~O CONTRa" O. SUSSEQUE~T Cl"cu",nONS
C 'NO INPUT (CNTR")
C
c * '" "' "' "' _ _._._._.* .. *." "' '" "' ..

c••• *." _ *.. ** **.* "'" * ..
C S"OCK 1'""1
C
C NtP~O SUAYE' AEPERENCE ~O,

C MU~ITS SURYEY ME'SUREMENT U~ITS

C SU~ITS SU~O ME'SUREMENT U~ITS

C F'CTOR ST'~O UNITS/SURVEY U~ITS CO~VERSIO~ P'CTOR
C M'N'"' ~O, OF ANA"YSES TO SE RU~
C IO,T' INPUT OATA MODE
C I'N'"' ESTIMATE MET MOO OPTIONS 'oR EACH ,N,"YSIS
C IRESR ST'NDS 'OR I~C"USIO~ I~ REGRESSIO~ I~ E'CM '~A"YSIS

C I'ORM SURVEY ME'SUREME~T OPTION
C ISWTCM OUTPUT OPTIO~S

C SIZE ST'~O 'RE'
C ~GRIO ~O. OP GRI05 IN E'CM 5T'~0

C ~T"~S NO, 0' TR'NSECTS IN PER GRlo
C SYRPW STRIP WIOTM
C OSTWN GRIO INTERY'"
C CUTPTS CUTPOINT5 CUPPER SIZE UMITS paR EACM SIZE CL'H)
C NCTPS NO, 0' CUTPOINTS
C MC"'SS NO. 0. SIZE CLASSES
C SUMBNO IN'ECTIO~ CENTER SIZE C"AsS "IHITs
C SUMTOT TUTA" ROOT ROT 'REA SY SIZE C"ASS
C SUMNO TOTA" NO. 0. I~'ECTIO~ CENTERS S, SIZE C"ASS
C SUM'AE TOTA" ROOT ROT ARE'
C S RESRESSION COE"ICIENT
C CEPT REGRESSIO~ I~TERCEPT

C '"'G ERROR MESS'GE "ASE"
c * ** .. a* * * ..
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C NCENI
C IYERS PNOGRAM YERSION
C.......... ** .. * ....... 1lI"._ 111 111 liI'*1II 111**. 111 ***. ** 111 *. * _ 111 ** •• 111 •• *.111. *** •• ***. *. * 111.111 **••
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C111.111 ** 111 111. *** 111 111 111 111 .. 111 *.111 .* ••• * _ •• 111 * 111 *..... *.111. It 111 _ 111.111 111. * II!." •• ** •• 111 •• _ •• 111. **••



00 Ie NANALvol,MANALV
IfMolfORMCNANALV)
IMAPoISoTCMCNANAL',5)

PRINT TME SPECIFICATIONS FOR EACM ANALVsn
If(ISOTCMCNANALV,I),EO,IICALL PSPECf
HRlTUe,leeel

Ieee fOHMATCTle,'PSPECf OUT'I
TEST FOR REGRESSION OPTION TO UTlMAn ARUS Of ROOT ROT CENTRE

IF(IANAL'CNANALV,I),Eo.e)GOTO il
CALL REGRNClERR)

TEST ERROR RETURN cooE
IF(IERR.EO.I)GOTO Ie

CALCULATE ANO ACCUMULATE AREAS OF ROOT ROT CENTRES ANO PRINT
LIST OF CENTRES HITM TMEIR MEASUREMENTS
il CALL ACSUMCIERRI
TEST ERROR RETURN CODE

IF(IERR.EO.I)GOTO 10
TEST FOR INTERSECTION LENGTM METMOO OPTION

IF(IANAL'(NANALV,i).EO.e.ANO,IFM,EO,IIGOTO i0
IF (IMAP.6T .e) CALL MAP (NAN AU ,IFM,IMAP)
IF(,NOT.FLAG)RETURN

PRINT TASLES SHOHING SAMPLE STATISTICS CTA8LE I), ESTIMATE OF
VARIATION CTASLE i), AND ESTIMATES FOR TOTAL STAND CTA8LE 3)

CALL STATSP (I, tl
TEST FOR METMOO OF AREA ESTIMATES 8Y SIZE CLASSES OPTION
i0 IF CCUNALV CNANAU, 3).EO,e .ANO ,IFM,EO.I) .OR .IFM,6T ,i) GOTO 30
PRINT TA8LES 1-3 FOR EACH SiZE CLASS

DO 00 _CLASSol,MCLA"
oe CALL STATSPCi,_CLASS)
TEST FOR METHOD OF CENTRE NUMSER ESTIMATES SV SIZE CLASSES OPTION
30 IFlCIANALYCNANALY,4).EO,S.ANO,IFM,EO.I),OR.lfM.GT.3)GOTO 4
PRINT TULES 1-3

DO .. KCLAas-I,MCLASS
60 CALL STATSPC3,KCLUS)
PRINT SUMMARV OF ESTIMATED AREA AND NUMSERS OF ROOT ROT CENTHS

IFCUHTCHCNANALV,I).EO,I)CALL PSUMM
10 CONTINUE
50 RETURN

END
Cc•••••••••••••• _._ •• -•••••••••••••••• _•••••••••••• ._.*-._.__ ._

luaROUTINl RIPECF
C
C TMU SuaROUTINE READS TME SPECIFICATION CAROS AND SCANS
C TME INPUTS FOR VALID VALUESc._*••• •••••• __ •••••••••••••••••••••••••• ••••••• * e_e_ •• _.

LOGICAL FLAG
REAL'. R[FNO,MUNITS,SUNITS
DIMENSION UNALYe 10, 5),IREGR Cle,10) ,HORM (10) ,OST"N lI0) ,STRP" lI0) ,

* CUTPTS(\0,I01,NCTPS(l0),I5TOCI01
COMMON/ALL/IANALY,IREGR,STRP",OaTNN,IFORM,CUTPTS,IOATA,MANALY,

* ISTO,NCTP8,MGRO,MLIN,N8TO,NANAL',a,MCLASS,FLAG,REFNO,MUNITS,
!SUNIlS, fACTOR, SIZE (\ 0) , CEPT, SUMBNO I 10,2) ,SUM TOT C10,5) ,SUMNO lI0, 5) ,
I SUMARE (0), U"TCH (\ 0,5), NGRIO (101, NTRNS CIB)

INTEGER GaP (10, &) , STAREF, STRPNT(&, 10) , LI NL TH Ce, 10)
*,18NO 11&,10), DATA C5,10), LlNOIR C&, 10) ,OST"N (\ 0) ,LaASE C10) ,18RNG I 10)

LOGICAL*I SIOE,L,R,aLENO(10)
COMMON/CK/NGRO, NL IN, NCEN, XLEN, 0 UM, AREA, METH, PROJ, NCLASS, PRa,

I NSTOI, NGRol, NLINI, NCENI, IVERS
COMMON/MAP IGSP, STRREF, STRPNT, LINL TH, UNO I, OTROST, PRJ I, PRU,

* DSTI2,YOSTiZ,XOISTZ,PTI,PTZ,YOIST3,XOIST3,0IST,
* DATA, NUNES, LI NO IR, XOIS To, yO U T4, CNUNG, IHPL TH, OST"N

,08TFOR,OSTaCK,SCALMP,SCALX,SCALY,IBRNG,LTAPE,LaASE,SIOE,BLENO
DATA L/-L#',R/'R'/

FLA'.,TRUE.
REAO SPECIFICATIONS

READ 15,11) REFNO, MUNITS, SUNITS, FACTOR, SCALMP, LUPE,IVERS
SURVEY REFERENCE NO"SURVE' MEASUREMENT UNITS, STAND MEASUREMENT
UNITS, CONVERSiON FACTOR
If(lVERS.EO,I.OR,IVERS.EO.Z)GO TO
CALL PTEST
"RITE(e,e)

e FORMAT(" If, 'INVALID VERSION NO,')
5 REAO(S,l2lCSlZE(I),1-I,I0)

AREA OF EACM STAND INCLUDED IN ANALYSIS
IZ FORMATCI0FS.I)
1\ FORMATl3AS,FI0,I,F&.I,IO,IZ)

READ 15,10) MANALY ,IOAU, (IFORM (I) ,1-1,10)
NUMaER OF ANALYSES, DATA INPUT METHOD CBoCAROS, I-OUC FILE)

10 FORMATC3X,IZ,4X,II,IBII)
TEST VALIOITY OF FORMAT CODES REOUESTEO

DO ZB 1-1,10
DO 14 J*I,_
I(.J_l

14 H (IFORMCI).EO.K)GOTO Z0
CALL PTEST
"RlTECe,21)

21 FORMATC'0','CARO 11',5X,'lNYALIO FORMA' CODE')
GOTO 30

20 CONTINUE
TEST VALIDITY OF NUMaER OF ANALYSES REOUESTEO
30 IFCCMANALV.LE,0),OR,(MANALY.GT.I0»GOTO 31

GOTO H
31 CALL PTEst

"RlTEC&,32)
32 FORMATC'B','CARO 1I',5X,'NUMaER OF A.ALYSES REQUESTED OUTSIDE RANG

*E I TO 18')
TEST VALIOIT' OF THE DATA INPUT OPTION
n 00 ~0 1_1,3

K_ I-I
40 IF(IOATA.EO,O)GOTO ~I

CALL PTEST
WRlTEle,42)

42 'ORMATe'e','CARO .1',51,'INVALIO DATA ENTRY MODE 5PECI'IEO')
41 IF (.NOT ,FLA~) RETURN

ICTPS-0
11*\

INPUTS FOR STAND NO" CENTRE AREA ay REGRESSION MET MOD OPTION,
GRIO DISTANCE, AND Sl~IP .IOTH

DO 80 I*I,MANALY

34

IFCICTPS." ,4lU-U-1
READ C5dU)ISTO (I) , (IREGR (I,J) ,J-I,10) ,08TWN (I) ,STRP. (I),

* crANALY (I, J), J-I, 5) , (lSWTCH (I,J) ,J*I,S) ,ICTPS, CCUTPTS (I, J), Jol, 5) ,
*URNG (I), BLEND C11, CGaP (I, J) ,J*I,e) ,LUSE (I), NGRIO (I), NTRNSCll

OMIT MAP OPTION FOR SURVEY METHOO

IfCIFORMCI),EO.S)ISWTCH(I,S)-0
OSl"N(I) - On"N(I)

NO. OF CENTRE SIZE CLASSES AND UPPER aOUNOARIES OF EACH SI~E

CLUS
II-Il_\
NCTP8(1)0ICTPS

101 FORMATCIZ,IIII,ZF3,0,2CSII),I2,S'~.2,13,IX,AI,eI3,I4,II,Ii)

TEST FOR INVALIO STANO NUMSER
IF (I8TO (I).LE ,0) .OR. CUTO CI) ,GT ,101) GOTO 200
~OTO 201

200 CALL PTEn
WRITE(e,2B2)1I

202 FORMATl''''','CARO'',Ii,'I',5X,'lNYAl..ID STANO NUII1tfER')
TEST FOR INVALID SIZE CLASSIFICATION METHOD

zel IFC(lCTPS,EQ.B).ANO.CUNALV(I,5),EO,I»GOTO 103
GOTO 102

103 CALL PTEST
WRlTECe,104)1I

104 'OMHATc'e","CARO",ll,'I',5X,·NO CUTPOINTS SPECIFIED')
102 IF(ICTP8.LE,S)GOTO 10e

CALL PHST
WRITECe.IBS)II,ICTPS,MANALY

105 'ORMATl'8','CARO',Il,'I',5X,'TOO MANY tUTPTS SPECIFIEO',15,14)
10e CONTINUE

TEST FOR VALID OUTPUT SNITCHES

00 310 IL-I,S
IFCISWTCMCI,IL).LE.3) GO TO 300
CALL PTEST
"RlTE Ce, 3BI) IL

301 FORMAT(' ','OUTPUT sonCH VALUE ',II,' IS INVALID')
300 CONTINUE

TEST FOR CORRECT OROER OF CUTPOINTS
ICTPI-ICTPS - I
CUTPTS(I,ICTPI)010.E30
IFCICTPS.LE.I)GOTO 110
CHIN-CUTPTSCI,I)
DO III J-Z,ICTPS
I'(CMIN.GT.CUTPTS(I,J»GOTO liZ
CMI N_CUTPTS (I, J)
GOTO II I

112 CALL PTEST
WRITECe,I13111

113 FORMATC'0','CARD',12,'I',5X,'CUTPOINTS NOT IN 'SC~NOING ORDER-)
GOTO 110

III CONTINUE
110 CONTINUE

TEST FOR VALlO REGRESSION OPTION VALUE
00 49 J.l,10
IF C(lREGR CI, Jl .EO .0) .OR. (lREGR CI, Jl ,EO. 1) GOTO ~.

CALL PTEST
"RITE Ce,51l1I

51 FORMATC'0CARO',Ii,"',5X,'INVALIO REGRESSION INOICATOR SPECIFIED')
GOTO 50

44 CONTINUE
50 CONTINUE
TEST FOR VALID VALUE OF ANALYSES OPTIONS

00 5Q J-t,4
IF C(lANAL Y(I, J) .EO.0) .OR. (lANAL vcr, J). EQ,I) lGOTO 5.
CALL PTEST
"RlTEle,elllI

&1 FORMATC'0CARO',I2,'I',5X,'INVALIO ANALYSIS INOICATOR SPECIFIED')
GOTO &0

54 CONTINUE
U CONTINUE
TEST FOR VALIOITV OF 8IZE CLASSIFICATION METHOD OPTION

J(al;,NALYCI,S)
IF CCK .EO.0) ,OR. (K .EQ.I) .OR, CO .EQ, 211 GOTO 50
CALL PTEST
.RITEC&,81) II

81 FORMAT('0CARO',I2,'I',5x,'INVALIO SIZE CLASSIFICATION METHOO SPECI
*F lEO')

a0 CONTINUE
IFl.NOT.FLAG)RETURN
RETURN
END

C "' "' *** •• **.* * *.*.** _.. _•• * ** ..
SUaROUTINE PTEST

THIS SUaROUTINE PRINTS HEADING FOR ERROR MESSAGES

c••• * .. _._ * lit '" III **. *** "Ill ..

LOGICAL FLAG
REALoS REFNO,HUNITS,SUNITS
DIMENSION UNALY C10, S) ,IRE~RC10,10) , IFORM (lB), 06TWN (10), STRP" (l0),

* CUTPTS 00,10), NCTPS (0), ISTO (0)
COMMON/'lL/I'N'Ly,IA~GR,STAPW,08TWN,IFO~H,CUTPTS,IO'T',MANALY,

• 1 5TO, Nt TPS, MGfIla,!'I1.. IN, NS TO, NAN A!.. Y, 8, ,",CLASS, FLAG, REF NO , MUN I 1S,
ISUNITS,FACTOR,SIZE(10),CEPT,aUH8NOCI0,2),SUMTOTCI0,S),SUMNOI10,S)'
18UMARE C~) , 18"TCH I II, S) ,NGR 10 OB) ,NTRNS (10)

IFC.NOT.FLAG)RETURN
'LAG •• ' ... LSE.
CoLL PAGE
"RITE(e,I5)

1~ 'ORMATCII bll:,·. * .. *. ERROR MESSAGES ..... *')
RETURN
END

C
c. 'IIII •••• *•••••• _••• 'IIII .... *••••••• '11II • *• 'IIII" '11II •••• 'IIII'" ._ •••• *. * •• * • 'IIII"'" 'IIII •• * * ••

8uaROUTlNE PSPECF
C THIS SUBROUTINE PRINT8 THE PROaLEH SPECIFICATIONS FOR EACH ANALYSIS
C
c•• 'IIII" •• II •••••••••• _ * 'IIII •• *•••••• _* 'IIII" • 'IIII"'" 'IIII" 'IIII.*.'" * •• _. *•• * 'IIII.

REAL*8 REFNO,HUNITS,SUNITS



o I MENS! ON IAN.U C11,5) , I REGR lI0. 10) • I FORM CIS) • 08TWN lI0) , STRPW lI0) •
- CUTPTSCl0,10),NCTPSCl0).ISTOCl0)

OIM(NSION SUM. (10) ,SUMY Cl0)
COMMON fAll I !AN'l Y, I REGR, STRP". OnWN. I FORM. CUTFTS, 10.U. M'N'l Y•

_ UTO, NCTPS, MGRO, MLlN, NS TO, NAN'l Y. 8. MCl.SS. Fl.G, REFNO, MUN ITS,
!SUN I TS. F 'CTOR, SIZE CII) • C(PT, SUMSNO CI 0, i) • SUM TOT lI0, 5) ,SUMNO C10,5) ,
I SUM.RE (4) , ISWTCM lI0, 5) , NGR 10 lI0) • NTRNS C10)

INTEGER GSP C10.~), STRREF ,STRPNT C., 10) ,l INl TH C~. 10)
-, 18NOI C., 10), O'T' C5, IS) ,lINOIRC~.10),OST.N Cl0) ,lS'SEC 10), leRNG (10)

COMMON IM.P/GSP ,STRRH, STRPNT ,LlNl TH.18NOI.OTROST ,PRJl ,PRU,
- OSlI2, YOST22, .OUT2, PT I, PT2, YO 1S13, .0ISB,0 1ST,
* 0. T.. , NL INE S, L. I NOI R, XOI STI, YOIST4, tNT ANG, I ,",PI. TH, OSnilN
I , OSHOR, OS18C•• 8CAlMP. SCAl., SCAl Y. 18RNG, l UPE, l8'SE. S I Of, 8lENO
lOGIC'l_1 SIOE,l.R.SlENOCU)
COMMON/EF ISU'H •• SUMY.' TOT. VTOT , VTOU, h, CONl 1M
DATA L/*L,*I,R/'R'I
IFMoIFORMCN.NAlY)
NaNANAL.Y

PRINT THE TITLE
CAll P'GE
.RITEC~,89)REFNO

89 FORMAT Cl3U, 'SURVE Y REFERENCE NO. I', AS)
.RITEC~.91)M'N·lY

91 FORMAT CI ••• 'NUM8ER OF .N'lYSH REQUESnO" ,I4)
IFCIO.T •• EU.I)GOTO 93
IFCI0'T •• EQ.2)GOTO 95
.RlTE C•• 92)

92 FORM'TCI •• ,·O'T' ENTRy MODE' CARDS')
GO TO 99

93 .RITE C., 94)
94 FORM.TCI •• ,·O'T' ENT'Y MODE' DIS")

'E TURN
95 •• ITEC.,9.)
9. FO'MATCI •• ,·O'U ENT.Y MODE' C"OS 'NO DIS")
99 CONTINUE

•• ITE C., U0)
W'ITEC~,I)N,ISTOCN)

.RIT(C.,30)
30 FO'MAT CII",' SU'VEY ME THOO' ')
18 FORMATClbX,"S,MPLING DESlliN'·,4X,I3,' GRIDS X ',13,' TRANSECTS')

IF ClFO'M CN). EU.ll WRITE C., 31)
31 FO.MATC·'·,35 •• ·INFECTION CENTE'S ME'SU'EO')

IFCIFO,MCN).EU.2).'ITEC.,32)
32 FO.M.TC·.·.35 •• ·INFECTION CENTE' "E' ESTIM.TEO·)

IF CIFO.M CN). EQ. 3) WRITE C•• 33)
33 FO.MATC·.·.35 •• 'INFECTION CENTE'S 'SSIGNEO TO SIZE CLASSES')

IF CIFO,M CN).EU .5).'ITU., 34)
34 FORM.H·.·.35 •• ·INTERSECTION lENGTHS 0NlY ASSIGNED')

IF CIFO.M CN).EQ.')W'ITE C•• 35)

35 ~~~~:~~;;;;~~=i~~~~~~~~~~:~~lENGTHS ONLY MpSU'EO')

.'ITEC~,l9)

TES T F O' 'EG.ESU ON
IF CI .N'l Y(N, I) ,EQ,I) W'ITE C•• i)

TEST FO' liNE INTERSECTION lENGTH METHOD OPTION
IF C!AN'lY CN,2).EU.I.0',IFM.GT .I).'ITE C~, 3)

TEST FO' ••EA 8Y SIZE Cl'SS OPTION
IF ( (I ,NALY (N,]) .EQ.l. AND, IfM.E.D.l) .OR. IFI't.EQ.2) WRITE (0, 4)

TEST Fn. NUMBE' PER SIZE Cl'SS OPTION
If « IANALY (N, 'I) .EQ.l. ANO.l'".EGI,l) ,OR. IFM ,EO,3) WRITE (tl, 5)
."ITE C.,21)

21 FO'NATClII",'OUTPUTS REQUESTEO"/)
IF CISWTCM CN, I) .EQ.I).'ITE C.,22)

iii FO'MATt2U, 'OESC'IPTO'S ANO SUMM... ·)
IF CIS.TCM CN. 2) ,EU.I. 'NO.IFM.EU.I).'ITE C•• 23)

23 FO.MATC20•• ·REG.ESSION SUTlSTlCS')
IF CISWTCM CN. 3) .EU ,I) •• ITE Co, 2')

24 FO'M&Tl2U. 'llST OF CENTE'S ME'Su.EO·)
IF CI SWTCM CN,') .EQ.I) WRITE C~, 25)

25 FORMATC20.,·COMPuUTION TABLES')
IF CU.TCM CN, 5) .EO.I).'ITE C~, 2~)

2. FO'MAT C20., 'M,P CINTE'SECTION lENGTH ONLY)')
IF I IS.TCH CN, 5) .EO.2).'1 TE l., 27)

27 FO'MATt20X.·M.P CP.OJECTIONS ANO MIOlENGTM)')
IF ClSWTCHCN, 5) .EO. 3) WRITE I., 2S)

28 FORM.T Cl0 •• 'MAP CBOUNO.RY POINTS)')
STANOS FO' INCLUSION IN REG'ESSION AN'lYSIS

IF CI FM. EO. I) WPI TE C••• ) C1,101. 10) • CIREG' CN. I) , 1'1.10)
• RITEC •• 7)SUNITS
ItTPSoNCTPBCN)
IF I ICTPS .EO.0) .RI TE C&, B)
ICTPSoNCTPS CN)
IFIICTPS.GT.0)WRITEt •• 9)CCUTPTSCN.I),I-I,ICTPS)
.RIH C.,13)MUNITS
WRITE C., 19) lBASE CN)

19 FO.M.TClI ... ·S.SElINE lENGTMI·.T&0,1I0)
IFCIANAlYCN.5).EO.2) •• ITEC •• 10)
.'ITEC.,11)08T.NtN)
•• ITEl •• 12)STRP.CN)
IGlIST-0
00 50 IGol.&
IF CGSPCN,IG).EO.0)GO TO 50
l_lISToIGlIST.1

50 CONTINUE
.RITE C., 17) BlENO CN) , IGSP IN, IG),IG-I.IGllS7)

17 'ORM.T(/l~x,'GRln START 'OINTS 'ROM -,AI,' ENO 0' BASELINE',Tb0,
1&110)

wHITEC •• 41)18RNGCN).lT.PE
41 IfORMATc/lf1oX,'TRANSECT BEARINGI', TfIo0,110,10x,'TAPE L!NGTH',15)

IF CISWTCM CN, 5) .EO.I).R ITE C•• 02) SCAlMP, MUNITS
"2 IfORMATc/lbX,'I'lAP SCALEI',TfIo0,Ffl;,l,,t,8,- TO 1 INCH')

1 FORM,t,TU' ANALYSIS',13,'I',3X,'STANO NUMBERI',I])
29 FORMATU 1... ·SUTlSTICS REQUESTEO,'/)

l FORM'H' '.20 •• 'REGHESSION ESTIMATE OF INOIYIOUAl CENTE' SIZES')
3 FO'MAH' ·.lU,·INTE.SECTION lENGTM A.EA ESTIMATE')
4 FORMATC' ',20X, 'TOTAL ARE' ESTIMATES BY CENTER SIZE CLASS"')
5 FO'MAT(' ·.20•• ·TOT'~ NUMBER ESTIM'TEs BY SIZE Cl'SS')
• FORMATCII I ••• ·ST.NOS TO 8E INClUOEO IN REG'ESSION C.lCUl.TIONS

• OF CENTEH SIZES ·//20X.' SUNO NUMBERS ".10131

35

_ ••• 2U, 'REG'ESSION INOICATOR,· .1013)
7 FORMATUI I ... ·CENTE. SIZE CLASSIFICATION C • .... ·)·n
S FORM'H' ·,20X.·ONE SiZE CLASS ONLY')
9 FORM'Tt. ·.2n.·OElERMINEO FROM UPPER BOUNO.'Y lIMITS'·,l0FI0.2)

10 FORM'H' ·.20.,·SPECIFIEO UNOER FO'M'T COOE 3')
II FO.M.TCI I ••• ·GRIO 0IST.NCE,·.T.0.FI0.1)

W'ITE (.,15) SUN ITS
.RITEC',I.)SIZECN)
•• ITEC',I.)F.CTOR

13 FORMATC/I •• ,·SURVEY ME'SUREMENT UNITS'·,T.2,'S)
14 FORMATC/lbX,"'8TANO ARt'I',T~0,lfI0.1)

15 FORM.TC/I •• ,·ST'NO .RE' UNITS",T&2.'B)
1& FORMATUI ••• • ••EA UNITS CONVERSION F'CTO"',T40,FII,I)
12 FORMATCI I~X,'STRIP wIOT", 1-,Tb0,FI0,1)

100 FORMATC/ 35X,'* * • * •• ANALYSES REQUESTED •••• - .')
RETU'N
END

C
C••••••••• _._ •• ••••• _•••••••• _•••••• _.* .·····*· .

suBROuTI Ne HC"O
lOGIc.l FLAG

TMIS SUBROUTINE REAOS FROM UNIT 5 C'lCUl'TES .REAS OF INOIV 10U'l
CENTEU, ACCUMULATES SUMS FO' 'EG'ESSION 'NO CREATES' SO. TEO
018' FILE.

METMOO_0: NO CENTER ME'SUREMENT
METMOO_I: MIO-OI.METE' 'NO PROJECTION ME'SUREO
METMOO.2' ,.Ol.l MEASUREMENT
METMOO_3, lINE.R MEASU.EMENT

C *••• *._ lil* **.* ••••• ***. - _** _* ••• _.* ••••••• _ Ill."" •• *•••••
lOGICAL Fl.G
.E'lo8 REFNO.MUNITS,SUNITS

OIMENSION "REGR(0),IS'TO(2000)
01 MENSI ON SUM. CI 0) • SUMY (0) , SUMXY CI 0) • SUM" (0), SUMYV Cl0) • NSiMP C10

_).INOE.00)
DIMENSION !AN.lY Cl0. 5) , IREG. 0 0 .10) .IFORM Cl0) • 08T.N (0) • ST'P. ClB) •

o CUTPTS00.10),NCTPS(I0),ISTOC\0)
'EAl_B .S'T (l000)
COMMON/O~B/SUMXY,SUMXX,8UMYY,NSAMP,INDEx

COMMON/EF/SUM •• SUMY •• TOT.VTOT,VTOTA.S•• CONlIM
COMMOI\l/CIC /NGRO, NLI N, NCEN, XLEN, 0 I AM, ARt.A, ME TH r PHOJ, NCL,4.SS, PRl:5,

INSTOI, NG'OI, NllNI, NCENI.I VERS
COHHON/ALL/IANALy,IREGR,STRPW,OBT~N,IFORHrCUTPTS,IOATA,~ANALY,

... ISTO, HeTPS, MGRO, MLIN, NSTO, NAN,i.L Yr 8, MCLASS, FLAG, Rt.FNO, ""UNITS,
ISUNITS, F'CTO'. SI ZE (0) • CEPT, SUMBNO Cl0.2) • SUMTOT lI0. 5). SUMNO 00.5).
I SUM.RE (4) .IS.TCH (\0.5) • NGR 10 C10) ,NTRNS (0)

INTEGER GSP C10 •• ) • STRREF ,5 TRPNH •• 10) • l INl TH C~, 10)
_ .IBNOI C•• I0). O.U C5, 10) • llNOIR C., \0), OST.N Cl8).lBiSE C10) .IBRNG C\0)

lOGICAlol SIOE.l.N,BlEN0(0)
COM""ON/I'lAP IGSP, STRRE' , S TRPNT, LI NL TH, 16ND1, OTROST, PRJ 1, PRJ i,

_ OSTl2. YOST22 •• 01ST2 ,PT I, PT 2, YOIS13, .0IS13. OIST,
• OAT A, NL liliES, LINO IR, XOIST4, VDIST4, CNTANG, IMPL TH, OShlN
I • OS TF OR, OSTBC", SCAlMP. SC.LX, SCAl Y, I8'NG, l TAPE, lB'SE. SlOE. BlENO

OATA P1/3.1415291
FL'~_.TRUE.

'SIGN SUNVEY METMOO

INiTIALIZE VARIABLES
00 51 101,10
INOE.c I) 00
SUM.II)-0.
SUMV(l)-e,
~UMXY(l).0.

SUM.·CI)-0.
SuMyy (I) .".
'REG.tl)-0

OETENMINE .MICH nANOS "E ELlGI8lE FO' INClU8ION IN TME
CALCULATIONS OF REG'ESSION COEFFICIENTS .CCO'OING TO FO'MAT TYPE

IFC IFO.MCIl.EO.I)"EGR (1).1
51 NS'MP(I).0

IH.O 08
IHEC-I

INPUT 'OOT 'OT CENT'E MEASUREMENTS FROM OISC FilE O' t"08
IFCIOATA.NE.2)GOTO III

copy THE OlO OIS. FilE TO TME SC'ATCH FILE
C'll COPYFCj'EC)

.E.O NE.T .ECO'O
N8TO - 8TANO NO •
NGRO • GRIO NO,
NLIN 0 liNE NO.
NCEN • CENTRE NO,
PTI ST'RT OF INTE.SECTION
PT2 ENO OF INTE'SECTION
METM 0 MEASU'EMENT METHOO
NT'PE 'CCUMUl.TEO NO. OF TAPE lENGTHS
YOSTl2 OIST'NCE TO l. P'OJECTION TIE_POINT
YOST22 _ OIST'NOE TO R. P'OJECTION TIE.POINT
OTROST _ OISUNCE TO MIO-lENGTM TIE-POINT
YOIS13 - OISTANCE TO MEASUREMENT POINT TIE-POINT
.01ST3 OFFSET TO ME'SUREMENT POINT
CNTANG tENTE' liNE .NGlE
PRJ I _ lEFT PROJEtTION
PRJ2 _ RIGMT P.OJECTION
OIAM _ MID lENGTH
OIST 0 MEASU'EMENT INTE.V.l
NllNES 0 NO. ME'SUREMENTS
OAT. 0 ME'SU.EMENTS
NSTOI - NCENI • 10 OF CENT'E IF P'EVIOUSlY ENCOUNTE.EO

III 00 5J 1-1,5
00 53 J a l,18

53 0.TACI.J)00.
N5TOI-0
NG'0100
NLIN1*0
NCEN1·0
MO'E TH'N ONE on. SET PER CENT'E NOT IMPLEMENTED
IFCIVERS.EO.I)
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8Y UNEAR METNOO

8. RAOIAL METHOO
IF (METN,EU.2IGOTO 300

CMEC' IF STANO OATA ExiSTS ON OISO

.R I TE (2 'I) NREC, (I NOEl (II , 1.1 , 181
00 b81 1-1018
K-l00.r
.RITE(2'IRECI',SUNlll),SURYlll,SURXYIII,SUMXlIII,SUNYYIII,NSANP(II

o WRITE(b,500elNREC,IREC,IINOEXILI,Lol,10I,',SUMXlll
See8 FORRATlTI0,'RCARO 5e8e',13IS,Fle.el

lR£C·IRE.C+l
bel CONTINUE

REwlNO 5
00 1111 I-l,MANALV .. 3

REAO (5, 1112 I ISO I P
1I1I CONTINUE
1112 'ORNAT(A21

AE TURN
ENO

.RITE THE "LE INDEX· INOEl(NSTOl RECOROS THE NURSER 0' THE "RST
OCCURRANCE OF STANO NSTO,

NREC IS THE TOT'L NUMSER OF RECOROS IN THE SORTEO FILE

c _"'. II _._ ••• 111 111 .

Su8ROUTINE ERSG ('LAG, NSTO, N.RO, NLIN, NERR, IREAOI
TMIS SUS.OUTINE PRINTS ERROR RESSAGES 'OR CARO INPUT 'AULTS

C•••••••• 't; .

LOGICAL flAG
OAT A OASH/A"----/
OATA IERR/01
f'L"'''-.F'''LSE.
,ERR.,ERR+I
IF((IER•• NE.II,ANO.(IERR.LT.i'91IGOTO 18
CALL PAGE
IERR-l
.RITE(b,11l (OASN,I-I,81

11 FORM.lTC/1 • EAROR MeSS"'GES FOR SUBROUTIN£ RCAAO'I' ·,8A8,·····1·0·
*,·RECO. NO. 10. NO.·,20)1,'[AROA MESSAGE')

18 CUNTINUE
SElECT APPROPRIATE ERROR NESS AGE

(JOTO (21,22,23,24,25, ll>, 27) NERR
21 .RITElb,121IREAO,NSTO,NGRO,NlIN

PROJoPROU
.. Rl ..... RE ... i
0lAMoOlAN2
NCLASSONCLASU

194 CONTINUE
GO TO 202

TEST FOR INC"USION OF CENTRE IN REGRESSION CALCULATIUN
288 IF (OREGR (NSTOI .EO.1l GOTO 211

GOTO 2e2
201 I'I(PROJ.0IARI.LE.8,IGOTO 283

IF(AREA.LE.8.IGOTO 282
ACCUNULATE 8UN8, SU.SQUARES, ANO CROIS-PROOUCTI 'OR REGRE8110N
ANALYSIS

CALL ACSUMI(NSTO)
WRITElb, 18081 SUNt INSTOI,SUNY (NSTOI ,SUMXX (NSTOI,SUN" INSTOI,

o INSAMP INSTOI
01888 FORRATlTl0,'FI8,8,15)

GO TO 282
283 <REGRINSTOI.0

CAll EMSG ("LAG, NSTO, NGRO, NL IN, t», IREAO)
GO TO 111

282 I'I.NOT.'UGIGOTO III
WRITE TME RECORD ON SCRATCM OIS' ANO INCREMENT RECORO COUNTER

WRITE(l·I~EC)NSTO,NGAO,NLIN,NCEN,XLEN,METM,PROJ,AREA,O IAM,NCLASS,

I N9TOl,NG AOl,NLINl,NCfNl
WAIT!(&,Z000)NSTO,NGAO,NLIN,NCEN,XLEN,MfTH,PROJ,.lREA,OlAM,NCLASS,

o INSTOI,NGROI,NLINI,NCENI
2000 FORMA TlTl8, 'RCARO 2808', "5, FS, 8,15, 3fl8.8,515 I

NOREColREC
IREcoIREC+1
GOTO III

TEST FLAG 8EFORE CONTINUING
b80 IF(.NOT.FLAGIRETURN

118018018
NREColREC-I

RE'O ICRATCH FI~E SORT FIELO ANO INITIALIZE INOEXING VARIAS~E

00 b58 10l,NREC
AlAOC1'I)NSTO,NGAO,NLIN,NCEN
X5TO·NSTO
XGAO_NGAO
I(LIN.NlIN
KeEN_NeEN

CREATE VECTOR FROM RECORO 1.0,
XSRT(llo((lSTO'118+XGROJ'118+XLINI"18+XCEN
ISRTO (1101

b58 CONTINuE
00 b5I 101,\0

b5I INOEX(1I00
NTESTc0

SORT THE RECOROS 8Y STANO, GRID, LINE, ANO CENTRE NO,
CALL SH8DRT(XSRT,ISRTO,NRECI
00 b52 101,NREC
Ht:.AO (l'ISATO (I» NSTO, NGRD, NLIN, IIICEN, XLEN,METH, PROJ, AREA, 01 AM, NCLAS

IS, N5T01, NGROl, NL 111I1, NeENl
NH ITE (tI, 3ee0) N5TO ,NGAO, NL IN, NCEN, XLEN,METH, PAOJ, AAf"',OIAI1, NCLASS,

o INSTDI,NGROI,N~INI,NCENI

3000 FONMAT (T10, 'ACAAO 3eee' ,415,F5,0, 15,3F10.0,515)
K_l.1
~RITE(2'K)NSTO,NGAO,NLIN,NCEN,XLEN,"ETH,PROJ,AREA,OIA",NCLAS.,

lN5TOl, NG;AOl, NlIN 1, NCEN 1
~RITE(t»,4m00)NREC,K,IREC,NSTO,NGRO,NLIN,NCEN,.LEN,MET~,'~OJ,

o lA~EA,UIAI1.NCLASS

41!11!1~ f'ORMAT(T10,'RCAHD 4000',lI5,'10.0,15,3F10.0,I5)
IFINSTO.LE.NTESTIGOTO b52
NnST·NSTO
INOEX(NSTOlo'

b52 CONTINUE
IREeoIREC+1
NAt:CeK+10

CALCULATE ACCUMULATEO OISTANCE

1MEAO (5, Clle. ENO.'II) NSTD, HGRO, Hl IN, NCEN, PT 1, lilT i, HETM, PRJ 1, PRJ 2, OlAf"
- ,OIST, Nl IN!!:S, (OATA (1. J), J.t, 18) , NSTOl, NGAOl, NlINl, NCENI

gee 'ORNAT (012, 2'S.e, 12, 3n.e, ,s.e ,12, IIU, 4121
" (IVERS.EQ.21

1AtAO (5,911, E~Oattl!l)NSTD, NGRO, NL, IJtil, NeEH, NT .PE, PT I, PT2 I "'ETH, yoa T1i,
1 'OS122, OTROST, YO IS 13, XO IS13 ,CNT ANG, SlOE, 'RJI, PRJi, OSHOR, OS T8CO,
lNLINES, 0IST, (OAT A(1, J) , Jal, 10)

'un FORMAT (31 1,12,13,2'3.", 12,4'3,e,'l.e,F3.liI,At ,4'3.", Ii,'Z.lil, 1813)
IF(NETN.NE.8.ANO.NETN.NE.9IGO TO 222
IF(IVERS.EO.llGO TO 222
NSTOI oOATAC\,n
N~ROI 00ATAC\,81
NUNI 00ATAC\,9)
NCENI 0 DATA C\ ,lei

222 IFINETN.NE.3lGO TO 889
IFIIVERS.EQ.IIGO TO 889
00 888 LLol,NLINES

Lll 0 LL • 2 • I
OATA(I,LLI 0 OATAII,LLLI + OATA(I,LLL+II

CONTINUE

TOISToNTAPE'LTAPE
PTloPTI+TOI5T
PT2oPT2+TUIST
YOSTI20YOSTI2+TOIST
Y05122oYOST22+TO 18T
YO IS noYO 1ST 3+ TO IS T
OUOST oOTROS T+TO 1ST

884 "(NCEN,EU,elGO TO III
IFCIVERS.EO.210IAM 0 08T'OR + OST8CO
PROJoPRJI+PRJ2
CACULATE INTERSECTION LENGTN
lLENoA8S("TI-PT21
NGR I OSol
1"[AO • IREAO • 1

8e8
C
C
C

"(INOEX(NST01.EQ.eIGOTO 52
CALL tMSG(FlAG,NSTO,NGAO,NL,IN,7,IAEAO)
GOTO III

TEST VALIOITY 0' THE 10ENTIFICATION FIELO VALUES
52 IFINSTO.GT.101GOTO 10

IFI (NSTD.LT ,ll.OR. (NGRO.L T,II,OR. (NLIN.LT ,\lIGOTO T0
GOTO 88

Te CALL ERSG(FLAG,NSTO,NGRO,NUN,\,IREAOI
GOTO III

SET NUR8ER OF SiZE CLASS TO OEFAULT VALUE.
ee NCLASSOI
TEST SELECTEO FORRAT ANO 8RANCM FOR APPROPRIATE PROCESSiNG

GOTO(10,2e,5e,'0,S01,I'ORM(NSTOI
INVALlo 'ORR AT NUN8ER

CALL ~"'SG (FlA&, NSTO,~GAO,NL,IN,5,IAE-AO)
GOTO III

OATA FORNAT SELECTION I
10 ARE.A.e.
CALCULATE AREA OF CENTER 8Y REGRESSION

IF(NETN.EQ,II~OTO 200

IF(METN.NE,31GOTO '00
L,INEAA MlTHOO.

SUM." •
00 \80 101,NGRIOS
00 100 Jol,NLINES
SUM_SUM + OATA(I,J)

108 CONTINUE
ARE A.O 1ST .SUM/NGA I OS

TEST FOR ZERO AREA.
IF C.l~t. A.L,E .0.) CALL EMSG (FL,AG, NSTO, NGAO, NLIN, 2, IAE"'O)
GDTu 200

RAOUL ME TNOO
300 SUM_e.

ou 110 1-1,NGHI0S
00 11~ J-l,~llNES

SU Ma SUM.O.lT.(1,J).·2
lie CONTINUE

AREAoPI.SURI (NGRIDS.NlINESI
TEST 'OR ZERO AREA

IF(ANEJ.LE.0.)CAlL l~SG(FlAG,NSTD,NGRO,NLIN,3,IAf40)

GOTO 280
a88 IFlRETN,EO,01GOTO 282

GO TO 1.5
INPUTS FOR 'URRAT OPTION 2
20 ARl.leOSfBCK+1000_0STFOR

01ST00.
GO TO 1.5

INPUTS FOR FORRAT OPTION 3
30 AAl ... e.

~CL.ASS.NlINES

GO TU I'~
INPUTS ~OR FORRAT OPTION 0
110 AAlAe0.
INPUTS FOR FORMAT OPTION 5
50 ANt. •• ".

GO TO 145
C CMECO RULTIPLE ENCOUNTERS ON SANE OR OIF'ERENT GRIO
C
145 IF(NETM,EO.8.0R,NETM,EQ,9IGO TO 158

IF(METN.NE.IICALL ERSG(FLAG,NSTO,NGRO,NLIN,4,IREAOI
METROD VALUE INVAlIO,SU8STlTUTE I

MlTH-l
GO TO 288

COP, REASURERENTS OF PREYIOUSL' ENCOUNTEREO CENTRE
158 00 149 101,NOREc

At: ... o (1'1) N8TOi, ""GROi, NLIN2, NCENi, XLEN2, ME T1oi2, PAOJ2, AAEA2,
10lAR2,NCLASs2
If (NSTD 1.N£ .N5T02 .OA .NGR01.NE. NGR02, OR .NL INl.NE. NL IN2. OR.

INnNl,NE,NCfNilGO TO 199
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o
01000

410

20 CONTINUE
RETURN
END

C
C* •••••••••••••••••••••••••••••••••••••••••••• *•••••••••••••••••••

SU8ROUTINE REGRN(lERR)
C THIS 8U8ROUTINE CONTROLS THf REGRESSION CALCULATIONS
C
c••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••

REAL 08 REFNO, MUN ITS, SUNITs
LOGICAL FLAG
DIMENSION IANALY C10, 5),IREGR (10,10) ,IFORM(l0) ,OBTWN (10) ,8TRP. (10) ,

• CUTPTSCl0,10),NCTPSCl0),ISTOCl0)
DIMENSION SUMXCI0),SUMYCI0)
DIMENSION KREGRCI0),IOEXICI0),IOEX2CI0)
COMMON/SLT/TOTX,TOTY,TOTXY,TOTXX,TOTYY,NTOT
COMMONIALLI !ANAL Y, IREGR, S TRPW, OBT.N, IF ORM, CUTPTS. IDA VA, MANAL Y,

• ISTO, NCfPS, MGRO, i'lL IN, illS TO. NANAl.. Y, 8, fI1CI..A as, FLAG, REFNO, MU'" ITS,
I8UNITS, F ACTOR, SIZE C10), CEPT, SUMBNO (10, 2) ,SUMTOT C10,5) ,SUMNO CI 0, 5) ,
I SUM ARE to) ,I5WTCH Cl0, 5) ,NGR 10 CI 0) ,NTRNS( 10)

COMMON/EF/8UMX,SUMY,ATOT,VTOT,VTOTA,SX,CONLIM
DATA NREGRN/01

SET ERROR COUNT TO 0
IERRae

INITIALIZE KREGR FROM DISK
REAO(2'I)NREC
00 2q 1.1,10
K·I+NREC-10
KREGRCI)·0
RE AOC2'K)NOUM,TEST

8ET INDICATOR FOR INCLUSION OF STAND IN REGRESSIONAL ANALYSIS
2q IFCTEST,GT,0,)KRfGRCI).1
TEST FOR FIRST STANO TO BE INCLUDED IN REGRESSION

IF CCNANALY ,EG,I) ,OR. CNREGRN,EQ,0)) GO TO 333
TEST FOR ADDITIONAL STANDS TO 8E INCLUDED IN REGRESSION

00 210 J.I,10
210 IF «(lREG" (NANALY, Jl) ,NE, (lREGR CNREGRN, J))) GOTO 320

CALL ANOVA
RtTURN

TEST FOR ELIGIBILITY OF STANDS
320 00 310 J.I,10
JI0 IFCKREGRCJ),LT,IREGR(NANALY,J))GOTO T00

8EGIN NE. REGRESSION
333 NREGRN.NANAL Y

INITIALIZE SUMS, SUMSGUARES, AND CROSS.PROOUCTSUHS TO ZERO
TOTx*0.
TUTY.0.
TOTXY.Qt.
TOTxx*0.
TOTYY·0.
NTOT00

ACCUMULAIE SUMS
00 010 1.1,\0
"N~EC·I0+1

IF(IREGRCNANALY,I),EG,0)GOTO "10
READ (2 'K) NDUM, SX, SY. SI Y, SJC., Syv, NS
TOTx·TOTX.!X
TOTY.10TY.!Y
TQTXY*TOTXT.S)(Y
TOTXll.TOTX :USX x
TOTYY·TOTYY.!YY
NTOT_NTOT+NS

wWITE(b,1000)NDUM,SX,SY,SXY,SXX,SYY,NS
FORMAT(T10,'ACSUM 1000',15,5'10.0,15)
CONTINUE
CALL ANOVA
RETURN

PRINT ERROl< MESSAGE AND Sty ERROR COUNT
790 NOEXI.0

NOlx2·0
08TAIN LIST OF STANO NUM8ERS FOR PRINTING

00 Tl0 1'1.10
IFc.REGRCI),EG,0)GOTO TIl
NOEXI·NOEXI+I
10EXI CNOBI).I

Til IFCIREGRCNANALY,I).EG,0)GOTO Tl0
NOEX2aNOe.X2+t
IOEX2(NOEx2)·1

TI0 CONTINUE
CALL PAl>E
WI< ITE (b. T0T) NANAL Y, ClOE x I (I) ,1.1, NOEX 1) , C10E'2 CK), h I, NO(2)
IERRol

707 f'ORMAT{/1 ' ANAI..Y',12,'I',5..:,' ...... ERROR MESSAGE •• '
.I'0',10X,'INVALIO REGUEST FOR INCLUSiON OF STANDS IN REGRESSION'
,,"0',20x,'El..IG18LE STANDS AREI',101~

*1"e',20x,'STANOS REQUESTED 1',10IQ*' .. 0 .. ,10X,' .... *._** ••• SKIPPING TO NE)(T ANALYSIS ••• _•••••• ')
RtTuRN
END

C•••••••••• "" •••• _.* ••_••.. 11I111: * .*.'" "'.* •••••• Ill .. * *lII •••••••

SUBROUTINE ANOVA
THIS SU8kOUTINE PRINTS THE ANOVA TA8L! FOR THE REGRESSION FORCoD
THROUGH THE ORIGIN AND TESTS FOR THE INTERCEPT

C
C
C
C••• *•• "' •••••••• ** •• * ** .... * ...... ** •••••• "' •••••••• _•• 111 _ ••• _ ... * ...... *

"EALoa REFNO,MUNITS,SUNITS
LOGICAL FLAb
OIMENbION I ANAL YC10, 5) ,IREGR (10 ,10) ,IFORM C10) ,OBTWN (10), STRPo (10),

• CUTPTS C10,1 0), NCTPS (10) ,I5TO C10) ,TVAL (30) ,FVAL (30) ,A C500, 2),
• INOEX(l0),LlSHI0)

DIMENSION SUMXCI0),SUMYCI0)
REAL MSE
COMMON/SI..T/TOTX,TOTY,TOTXY,TOTXX,TOTYY,NTOT
COM .... ONI ALL II ANAL Y, I RE(Hf, STRPW, 08 firm, IF ORM, CUTPT S, lOA TA, MANAI.. Y,

• ISla, NCTPS, "'GAD, Ml..IN,NSTO, NAN'I.. V, 8, MCLASS, FLAG, IH.FND, MUNITS,
ISUNITS, FACTOR, SIZE (10), CEPT, SUMBNO (10,2), SUMTOT (10,5) ,SUMNO (10,5) ,
ISUMARE!O) , I SOTCH (10,5) ,NG"I 0 Cl0) ,NTRNS (10)

COMMON/EF/SUMX,SUMY,ATOT,VTOT,vTOTA,SX,tONI..IM
OA'A STARtl/ttM* • I
DATA FVAL/tttt.,18.51,10.13,7.71,b,bl,5.99,5.59,5.32,5.12,4.qb,

C
C*. ** 'It 'It ••••• *. _'It _ ** •• *... "* 'It ..... *1lI ••• __ .** ••••••• _._ ••••• _•••• - _* •• *

SUBROUTINE. COPYF CI.EC)
C THIS SU8ROUTINE COPIES THE OLD FILE TO THE SCRnCM FILE
C. *_ .. _. _•••• _•••••••• *' ••• _.". *' •••••• _•• * •••• *-. * ••••• _••••••••••••

DIMENSiON SUH. C10), SUHY (10), 8UMXV (0) ,SUMXX (0) ,SUM" (0) ,N&AMP C10
'),INOE'CI0)
COMMON/OH~/SUMXY,SUMX.,SUMYY,NSA~P,INOEX

COMMON/EF I SUM., SUM Y, ATOT, VTOT, HOT A,SX, CONL 1M
COMMON ICI( INGRO, NL IN, NtEN, XLEN, 0 I AM, ARE,i, JltE Tt04, PAOJ, NCLASS, PA8,

1NSTOt, NG Q01, NL IN1, NCENl
FOR EACH ROOT ROT CENTRE ~EAO IN STANO NO .. GRID NO" LINE. NO ..
CENTRE NO .. INTERSECTION LENGTH, MEASUREMENT METHOD, PROJECTION
LENGTH, CALCULATED A.EA. MID-LENGTH, SIZE CLASS, AND 10 (IF ANYl
OF CENTRE "HEN PREVIOUSLY ENCOUNTERED

RE.AO (2'1 )NREC, (INOEx< I) ,1.1,\ 0)
NBTOP.NREC-10
00 10 1.2,NSTOP
Fi:E,6,O (2' I) NITa, NGRO, ~L IN, NCEN,-XLEN, Mt TH, PAOJ, AREA, Ct,iM, Ntl..ASS,

I NSTOI, NGROI, NLlNI, NCENI
l<al_1
""AI TE (1 "K) NSTO, NGRD, NLIN, NCEN, XLEN, ME TI1, PROJ, AREA, 01.1.1'1, NCl.. .. SS,

INSTOI, NGROI, "LINI, NCEN I
10 CONTINUE
SET wRITE COUNTER FOR ADDING THE NEXT RECORD

IREC·K+I
DO 20 1.1,10
IC*N!TQP+I

READ IN SUMS, SUM SGUARES, AND CROSS-PRODUCTS FOR CENTRE AREA
REGRE.SSION ESTIMATES

RoAD C2'K) NOUM, SUHX (I) ,SUMY CIJ ,SUM' YCI), SUMXX CI), SUM.. (I) ,N&AMP CIJ

M.N
4 1'1*1'1/2

IFCM) 10,10,5
k*N.M
OU q J*1,1(
I-J.M

tt 1_1_'"
IF(IJ q,q,T

1 Lal+M
IFCA(L),GE,A(I)) GO TO q
TEMP.A CI)
A(I).A(L)
ACL).TEMP
ITEMP.b(l)
S(I) 08CL)
• (L) .ITEMP
GO TO &

q CONTINUE
GO TO 4

10 RETURN
END

C__ *eetet_ ••••• _. ••• _. •••• _•••• _••• _._ •• _._. t**._ •••••••
SU8ROUTINE SHSORTCA, B, N)

C
C SORTS 'N' RECORDS 8Y VECTOR FOR STANO, GRID, LINE, AND CENTRE
C NO, CAl, AND RETURNS THE SORTED RECORD P081TION (B)
C SHELL SORT
C._***t ••• _. •••• _•••••••••••••••••••• ••••••• **.* •••• **._
C TME 'N' ELEMENTS OF REAL ARRAY 'A' ARE SORTED IN ASCENDING ORDER
C AND THE ELEMENTS OF INTEGER ARRAY 'B' AH MOVED TO CORRESPONDING
C POSITIONS
C

INTEGER B CN)
REAL06 AtN), TEMP

12 FORMATC'0',Ib,I1,212,5X,'ERROR IN 10ENTIFICATION FHLO,')
GO TO 30

22 WR ITE (b, 13) I REAO, NSTO, NGRO, NLIN
13 FORMATC'0',Ib,I1,212,5x,'LINEAR METMOO YIELDS ZERO AREA,')

GOTO 30
23 oR ITE Cb, 14) I READ, NSTO, NGRO, NLIN
14 FOR"'ATCI''''',I&,17,iI2,5X,'R,AOIAI.. METHOD YIELDS ZERO ARE'.')

GOTO 30
24 oRI1E(b,15)IREAO,NSTO,NGRO,NLlN
1S 'ORMAT(llIe",1&,17,212,5X,"ESTIM,t,TION METHOD NO, IS INV,lLID. USING.

oOEFAULT VALUE I,')
GOTO 30

25 oRITECb,lb)IREAO,NSTO,NGRO,NLIN
Ib FORMAH'0',h,IT,212,5X,'INVALI0 FORMAT NUMBER FOR TMIS SUNO,')

GOTO 30
2b ORITECb,!T)IREAO,NSTO,NGRO,NLIN
IT FORMAT('0',lb,IT,212,5X,'INVALI0 ENTRy FOR PROJECTION OR MIO-OIAME

aTER.')
GOTO 30

2T ORITE(b,18)IREAO,NSTO,NGRO,NLIN
18 FORMAT('0',lb,IT,212,5X,'THIS STANO ALREADY EXiSTS ON DISK')
30 RETURN

END
C
C•• t •••• _._••••••••••••••• _ •••••••••••••••••••• __ •• te** .t.t_

SU8ROUTINE ACSUM I (I)
THIS SU8ROUTINE ACCUMULATES SUMS, SUM SQUARES, AND CROSS PRODUCTS
OF CENTRE AREAS AS MEASURED 8Y APPROXIMATE OR ACCURATE METHODS FOR

C USE IN THE CALCULATION OF REGRESSION PARAMETERSC.****_•••••••• __ •••• •••• ••••••••••• _•• _•••••• ****. t_t_

DIMENSiON SUMX(10),SUMYCI0),SUMXY(10),SUMXXCI0),SUMYY(10),NSAMP(10
0) ,INDEx (10)

COMMON/OHB/SUMXY,SUMXX,SUMYY,N8AMP,INOEX
COMMON/EF/SUMX,SUMY,ATOT,YTOT,VTOTA,SX,CONLIM
tOMMON/CK/NGRD, NL IN, NCEN, XL EN, 0 lAM, AREA, METM, PROJ, NtL'SS, pRe.

INSTOI, NGROI, NLlNI, NCENI
SUM X(l) .SUMX Cl)oPROJ.O lAM
SUMY (I).SUMY (I) +AREA
SUM Xl (I) .SUMXl (I) _AREAoPROJ.O lAM
SUMX XCI) oSUMX X(I) + CPROJ .01 AM)**2
SUMyy CI).SUMY YCI) +AREUAREA
NSAMP (l) .N&AMP (I)-I
RETURN
END



14.14,4.75,4.607, 4,e,e, 4.54,4.49, •• 45, 4.41,4.38, 4 .3~, 4 .32,4. 3e,
24 .21, •• 2',.,24,4.22,4.21,4.20,4.18, •• 171

OATA TV,t,L/12. 71,4.38,3.18,2. 'I, ii! ,57, ii! .45,2.3". 2.31,,2 .2', i.2l,
12 .2e, 2 .11, 2 .1b, 2.14, 2.13, 2.12,2.11,2,1 I, 2.lq, 2.1'9,2 .08, l.07,
22.'7,2.''',2.121&,2 .e., i.e5, ii! .05, l,14, 2.e41

C'~CU~ATE SUM Of SQU.RES 'NO PROOUCTS

TOTXY·TOTXY-TOTX.TOYY/NTOT
TOH5Q.TOTU
TOTXX·TOTXX-TOTX.TOT~/NTOT

TOTYY.TOTYY-TOTY.TOTY/NTOT
NTOTl·NTOT-I
cEp.r-.,
a_TOTlY/TOTXX
5$8a8*TOTXY
SSE-TOTTY-SSe
NSE-SSE/NTOT I
f·sse/"SE
SEe.SQRT("SE/TOTXX)
NOf.NTOTI
If (NTOTI.ijT. 30) NOf.30
CON~IN.TV'~INOf).SEB

10ENTlfT ST.NOS IN REGRESSION C'~CU~'TION

Nl.! n.0
Nt..-e
00101·1016
IflIREGRlN'N'.Y,Il,NE,I) GO TO 16
N~ISTeNLlST.1

Nt...NL·l
LIST IN~) .ISTO (I)

16 CONTINUE
IF(ISwTCH(NANA~T,;!l.NE.I)GO TO II

PRINT TME .NOVA TA6~E

C'~~ P'GE
oR I TE lb, 901) N'N'~Y, ISTARB, 1.1,6) , (~IST(N~), N~.I,N~ I H)
~U~ I TE C&, "11) SS8, l, 558,', SSE,NTOT 1, MSE, NTOT1, TOTYY ,NTOT, 8, sE8,
ICON~I"

If If ,GE, fV'~ lNOf)) MAl TE (b, 100)
B0e FORM.T(IIX,· ••••• REGRESSION 15 SIGNlfIC.NT·II)

IF IF.~T.FV'~ (NOf)) wRITE (b, 101)

601 FORM.TlIIX.· ••••• REGRESSION 15 NOT SIGNlfIC.NT OUE TO '.
l'INSUfFICIENT CENTERS ME'SUREO'II)
C'~CU~'TE ST'TS FOA TEST OF INTERCEPT (SEE OR. PER .NO SMITN p. 21)

II NT012·NTOT-2
NOF2.NTOT2
CEPT.TOTY/NTOT-(6.TOTX/NTOT)
vARBe·MSE.TOTXSQ/NTOT.TOTXx
SE.SQRT (V.RB0)
TeCEPT ISE
IF(CEPT,~E,0)CEPT.0,

IF(NTOT2,GT,30)NOF2.30
IFllswTCNIN'N'~V.2).NE.I)GOTO 61
WRITE(b,90i)CEPT.V.R60,NOf2,SE,T,e

qe1 FORMAT(II ' ANALYSIS',I2,'I',leX,4A4,' CtNTER SIZE',
I' REGRESSION AN'~YSU ',4U/I
2TI0,·••• THE REGRESSION EQU.TION 15 USEO TO ESTIM.TE .RE' "
3'Of CENTERS fROM TOTA~ PROJECTION 'NO MIO-~ENGTH •• • '/1
4Tlb.'REGRESSION BASEO ON STANO(S)"'N~IST.151/

tII'e·,1ilJ:,·INOEPtNOENT VARIA8LEI X. TOTAL PROJECTION * t"10-·,
.'t..ENGTH'I'e',10X,'OEPENOENT V... RI ... 8LE • y • ... RE ... ·II
• 'e·,2eX,'ANOVA TA8LE (ZERO INTERCEPT MODELl [(Y). 8 til X)'I
.·0', le., 'SOURCE', 17X, 'SS', 18x, 'OF', 18X, ·MS', 19X, ·f·1)

911 "ORMAT ('0', 10X, 'SLOPE', Fi3. 3, I 17, 3X, 2F20. 3, T1II'2,
I' (REFER TO f OISTRIBUTlON'I
• 'e·, lel, 'RESIDUAL',f 2B.3, I 17, 3X,' 20.3,
3Tle2, 'TABLE WITH', 14, I
tII'0',1~x,·TOTAL',Fi3.3,Il',3x,Tl02,'OEGREES 0' FRE~OOM)'II

.11 11l,'SLOPEI 8.','le.5,2ex,'STANO"'~0ERROR OF 8 -',~12,311

411X,'CONFIDENCE LIMITS OF ($TIM"'TE·,lex,·. OR -·,F10.&II)
902 FORM.T(II 2IX.'T TEST FOR INC~USION OF THE INTERCEPT'II

.'e',IBl,'INTEWCfPT',l0X,'VARI ... NCE',15X,'OF',15x,'8E',leX,'T'1
lF20.3,F20.1,12X,I3,F2121.1,bl,'4.2111
.'0',10X,'PREDICTION [QUATIONI Y - (',Fle.5,') • X·)
IF(T,GT,TV'~(NOf2),'NO.CEPT.QT.0,)WAITElb.903)CEPT

qe3 FORMAT('+',T55,' + ',F10.2)
WRITElb,904)

904 fORM.TIII10I,'IF INTERCEPT IS SIGNIFIC'NT. IT IS INCLUOEO IN THE
I REGRESSION EQU.TION'II)

PROOUCE SC'TTER P~OT ~OR ~INE'R REGRESSION

AEAo OlU FOR SCATTER P~OT

R~'O(i'l) NREC, (INOEX( I), I-I. 16)
NHo - ISTOINAN'~Y)

IREc • INOEI(NSTO)
HAXX • e
HAl' • 0
IHXINO • 0
RE"'O(2'IREC)KSTO,NGRO,NLIN,NCEN,XLEN,HETH,PROJ,AREA,DI ... M,NCL"'SS,
INST01.NGROI.N~INI,NCENI

lREC • IREC • I
IF( ... RE .... EQ.e.O~.kS'O,NE.NSTO) GO TO
PAEp.RE INPUT P.R'HTERS fOR SCP~OT

XV"'LUE _ PROJ • 01AH
IF (H·.... X.LT ,XV ... LUf) HAXX • XVALUE
IF (flUJ'.LT .... RE ... ) HAXY • AREA
IMXINO • IMXINO • 1
'(lMXINO,l) • XV'~UE

A(1MI1NO,i) • ANf ...
2 IF (.STO,EQ,NSTtl) GO TO 1
3 CALL $CPLOTC"',H"'XX,MAX',IMXINO,MUNITS,NITO)
81 RETURN

END

38

c '*. *••••••••• _Ill. _ '*. '* II *. *•• *. II '*. **. * til ••••

SUBROUTINE SCP~OTl.,M'XX.M'XY.IMXINO,MUNITS.NSTO)

C
C THiS SUBROUTINE T••ES 'N .AA.Y OF X 'NO Y V'~UES 'NO PAOOUCES
C • Sc.TTER-P~OT FROH IT
c•••••••••• *••• *•••••••••••••••••••••• tII ••••••• *•• *.tII ••••• *** ••••••

OIMENSION '(500.i)
~OGIC'~.I VERT(S0). PRINT~ (\00)
REA~_8 MUNITS
O... T... VENT I 18*' ',''''','R·,'E','''',' ','E','S','T·,'I·,'I1','A',

1 'T',·E',19.' , I
0 ... T... I BL I ' • I
0"", IASK I '.' I

C
C OETERMINE SUIT'B~E SC'~ES

C
'SCALE. MAX' I 50.
XSCALE.. _ HAXX I 100.

OROER ARRlY IN DESCENDING OROER

IMX • IMXINO 
00 1 I-l,IM)(

... ,t,x • A(I,i)
ISAV • I
.... I • 1
00 2 Jek,IMXINO

IFl'lJ.2).LT,MAX' GO TO 2
MA ..... (J, 2)
ISH • J

CONTINUE
TEHPI • All,l)
TEMP2 - AlI.i)
.(1.1) - .IISAV,I)
.(1,2) • '(lS'V,2)
'(IUV,!) _ TEMPI
'(IS'V,2) • TEMP2

I CONTINUE
C
C PRINT HE'OING SURTING ON NEw P.QE
C

C'LL P'GE
WRITE C,, lil) NSTO, XSCALE,HUNITS, YSC"'LE, MUNITS

10 FORMAT('0'. 'SC'TTER P~OT FOR ~INEAR REGRESSION'.
ITS0,'ST ... ND NO.',I4,' ONLY'II,' SCALE",
i ' 1 ",xIS' 1 UNI' .·,~b.l,' SQ.·,Aa,I,9X,'Y 'XIS'·,
3 1 UNIT .' ,Fb.l,' SU. ''''', I)

C
C PRINT SCATTER P~OT

C
I ... RR .. 1
INCRNT .. 51
00 • 1.1,50

INCRNT • INCRNT - I
b~ANK OUT PRINT LINE
00 5 J.t,100

PRINTLlJ) • 16~

5 CONTINUE
C FI~~ IN PRINT LINE WITH .PPROPRIATE O.U

RNGY • INCRNT • YSC'~E • lYSC'~EI2)

IFl.<I.RR.2).~T.RNGY.OR.IARR.GT.IMXINO) GO TO b
DCOR • '(lARR.1) I XSCA~E

IF <IXCOR,~T .1) IXCOR.I
PRINT~ (lXCOR) • US •
I"'RR • I"'RR • 1
GO TO 7

b INT • INCRNT I 10
C WRITE PAINT ~INE

IF(INCRNT .EO. (INTAI011 GO TO B
WRlTE(b.ll) VERT(I). (PRINT~(M),N-I,100)

11 fORMAT(' ',"'1,'.,'.',100"'1)
liD TO 4

B .RITE(b,li) VERT(I).INCRNT. (PRINTL(M).M.I.100)
12 FORMAT(' ',"'1,5.,12,100"'1)
4 CONTINUE

C
C PRINT BOTTOM ~INES

C
WRITElb,l3)

13 FO~""'T(' ',7X,',', 10(9('.'),',') ,1,8X, '0·,8)(, '10',8., '2"·,
1 8x,'30',8)(,'40·,8X,'50',8x,'.0',8X,'10·,81,'80',8x,
2 '90',7X,'100',111,30X,'TOT"'L PROJECTION x MIO-LENc;TPi')

RETURN
ENO

C. ** •• II • ••• " ** *.* *••••••••• * *tII •••••• * ••••• til. *•••
SUBROUTINE 'CtiUM(IERR)

C
C THIS SUBROUTINE REAOS THE SORTEO OU. n~E RECOROS FOR EACH CENYlR.
C ACCUHU~ATES 8UM8 OF AREAS ANO NUNBERS. ANO PRINTS • ~ISTING OF TH~

C O.T' BT CENTRE
C
C til * .**., *** __ ••• _ * tII_ .. * IJ* II. *. *. til * .

REA~.8 REFNO,MUN1TS.SUNlTS
~OGlCA~ F~AG

OIMENSION UNA~Y110.5) ,lREGR (\0.10). IFORHI 10), OBTWN (10) • STAP. (\0),
• CUTPTSII0,le) .NCTPSlI0) .I5TOII6)

DIMENSION XMA T(h, 20), TSM'" TC111, h, 20), 8M"" (10, tl, l0)
OIMENSION SUMX (10). aUMY (\0)
OIHENSION INOEX I 10)
COMMONI ALLI I "'N"'L Y, I REGA, 5 TRPW, 08 TWN, If'ORM, CUTPTS, 10'" T"', "'AN"'l',

til I STO, NCTPS, ""RO, ML IN, NSTtI, N'NAl.. Y, 8, MCL"'SS, 'LA', RE.FNO, MUN I Ti,
18UNI TS. FACTOR, SIZE (10) , CEPT, SUMBNO (10.2). SUMTOT (10,5) • SuMNO (10.5) •
ISUM'R~ (4), ISWTCH (10.5). NORIO (10). NTRNS (10)

COMMON/EF laUMx, SUMY, "'TOT, VTOT, VTOT"', Sl, CONL 1M
COMMON/CK INr;RO, NL IN, NCEN, "LEN, 0 I"'M, ... REA, Ii1ETH, PROJ, NCL ... SS, PRI,

IN8TOI, NGROI, NLINI. NC! NI
COMMON/OHBI SUMX T. SUMX', SUMY r. NUMP. I NOE X
COMMON/Fk TIX'..... T, Ta ...... T, SMA T,D
IERR_e



I

ASSIGN SURYEY METHOO

IFM.IFORM(N.N'LY)
RE'O INOEX TO OIS' FILE

REAO C2'1) NREC, (INuEX( I) ,101,10)
INITI'LIZE Y.RI.8LES

00 10 1.1,6
00 10 J.I,20

10 XMAT(I,J)a0.
00 20 1.1,10
00 2li!l Jat,flo
00 20 '.1,20
TSMATCl,J,K)a0.

20 S""T(I,J,K).".
U0251·1,I0
00 25 J • 1,2
SUMTOTCI,J) • 0,

215 $UMNOCI,J) • 0,
SUMARE(1) • 0,
SUI'IARE(i) • €I,
NS TO.I S TO (NAN'L Y)
I~EcolNOEX (NSTO)
MGRO.NGR I a (NSTO)
ML I N.N TRNS (NS TO)
MCL.SS·NCTPS(N.N.LY)
LCUUNTae
SwaSTRPW(NANALY)
0·08TON(N.N'LY)

RE'O RECORO
30 ~E'O(i'IREC)KSTO,NGRO,NLIN,NCEN,.LEN.MET~,PROJ,'RE"Ol AM,NCLASS,

INSTOI,NGROI,NLINI,NCENI
WHITl(&,t0el)~STO,NG~O,NLIN,NCEN,XLEN,METH,PROJ,'RE',OIAM,NeL'SS,

o INS TO I , NGR01, NL IN 1, NCEN 1, tREe, NSTO
1000 F(JFH1A T (T 1121, .. ACSUM 1000',415, '"10.0,15, 3FI0.0, 715)

IF C'STO,N'.NSTO)GOTO 100
lREcolREC+1
IMETHaMETH

TEST FOR SHORT FORM'T O'T' OPTION .T TIME OF CRE.TION

IFCIFM.GE.4)GO TO 40

T'ST FOR CENTER ME'SUREMENT OPTION
IFCMETH.EG.0)GO TO 40

C'LCUL.TE PR08.8ILITY OF SELECTION
32 PR8.CSO.PROJ)/U

IF «PHS,LoT,0.) ,OR, (PRB.GT.l.»PRBal.

••• 'CCUMULATE SUMS

TEST FOR REGRESSION ESTIM.TION OPTION

IF (IAN'LY (NANALY ,1).EG.0l&OTO 40
IF('RE'.GT,0,)GOTO 40

ESTlM'TE CENTRE AREA 8Y REGRESSION EOU'TION
ARE,.e*PROJ.OIA ... +CEPT
MEn"la.

TEST FOR INTERSECTION LENGTH METHOO OPTION
40 IF(IFM,EG.I.ANO.UNALY(NANALY,2),EG.0)GOTO 50
ACCUMULAT' INTERSECTION LENGTHS 8Y GRIO ANa LINE

XMA T (NGRO. NL IN) 0 XHAT (NGRO, NLIN) +XLEN
TEST FOR SHORT FOR HAT OPTION
50 IF(IFM.EG.3)GO TO 81

IPlIFH,GE.4lGO TO 10
TEST FOR TOT'L ESTIH.TION 8Y CENTRE SIZ' CL'SSES OPTION

IF(IFM.'G.I.ANO,IANALY(NAN'LY,3),EG.0)GOTO 60

OMIT MULTIPLE ENCOUNTERS OF CENTRES ON THE SAME GRIO

If (METH.EG.8)GO TO 70
IFlPROJ.LE.0.)GOTO q0

TEST FOR SIZE CLASSIFIC'TlON Mt.THOO OPTION FOR 'RE' ESTIMATES
IFlIFH.EG.2)GO TO 65
IFII.NALY(N.NAL'.5l,EG.0)GOTO q2
IFtI.NALY(NANAL',5).EO.2)GOTO ql

b5 IF(NCTPSlNANALY).EQ.0)GO TO q2
C'LL CL'SS(CUTPTS,.RE.,N'N'LY,NCL'SS,F'CTOR)
GOTO ql

V2 NCL'SS.I
'CCUMUL'TE CENTRE .RE'S 8Y SIZE CL'SS, GRIO, 'NO LINE
ql TSMAT CNCLASS, NGRO, NLIN)oTSMAT lNCL'SS, NGRO, NLlN) +AREAlPR8
T'ST FOR NUM8ER ESTIM.TION 8Y SiZE CL'SSES OPTION
&0 IFCIFM.ECl.l.ANO.IANALV(NANAL.Y,4).EQ.0)GOTO 70

IF[METH.EG,8)GO TO 70
IF(PROJ,~G.0,)GOTO 90

TEST TO SEE "HETHER SIZE CLASSES .RE SPEC IF lEO 8Y CuTPOINTS, COOE,
OR ONE CL'SS ONLY

IFCIFM.EG,2)GO TO 7V
IFCI"'LY(NANALY,3),NE.0l'OTO 8\
IHIAN.LY(NAN.LY,5),EG,2)GO TO 81
IFCI'N'LY(N'NALY,5),fQ.0)GOTO 82

yq IFCIFH,EQ,2,ANO,NCTPSCNAN'LYl,EG,0)GOTO 82
DETERMINE CL'SS NUM8ER

C'LL CL ASS I CUT PTS, 'RE', NAHAL Y, NCL ASS, F 'CTOR)
GOTO 81

82 NCLASS.I
.ccUMUL.TE CENTR' NUM8ERS 8' SIZ~ CL.SS, GRIO, 'NO LINE
81 SMAT(NC~A~S,NGRO,NLIN)aS~AT(NtLASS,NGRO,NLIN)+1/PR8

••• SUMS ACCUMU~'TEO •••
IF (NCL'SS. GT • MCLASS) MCLASS.NCL'SS

70 IF ClsoTCM (NANALY, 3) ,EG,I)C'LL PRINT (LCOUNTl
GOT a 30

.RROR MESs.GE
90 C'LL P'GE
SET .RROR INOIC.TOR

If-FeRal
~RI TE (tt, 85) N"NA~Y, NSTO, NGRO, NLIN, NtEN

85 FORMATUI# AiNALY·,I2,'l·,SX,# ...... ERROR MESSAGE •• It • • ·1
.·0·,10x,·OIVISION 8V ZERO· PROJECTION LENGTM*,SX,·CENTER NO.I·,4I
.iilllllll:,· •• **.* •• *. $l<IPPING TO NExT ANALYSIS ..... _* ....... )

100 RE TUPN
fNO

39

C
C•••• _ilI •• *••••••••••••• _••••••••••••••••••••••••••• _••• *•••• _.*._.

SU8ROUTINE CL'SSCCUTPTS,'RE',N'N'LY,NCL'SS,F'CTOR)
THIS SU8ROUrINE OETERHINES "HICH SIZE CLASS EACM CENTRE 8ELONGS TO.

t ••••••• _._._ •• _. __ •• **._ •••••• _._ ••••••••• _••••••••••••••••••••••
OII1ENSION CUTPTS(I0.10)
NCLASS·I

CONYERT '.E' TO ST'NO HE.8UREMENT UNITS
F.R••·.RE./F.CTOR
IF (F '.f •• LE. CUTPTS (NAN'L Y, Il) GOTO "81
00 80 101,8
NCLASS-I·l

80 I'«CUTPTS(SANALY,I).LT.FAREA).ANO.(FAREA.LE.CUTPTS(NANALV,
INCL'SS» )
.GOTO 81

NCL'SS·10
8\ RETURN

ENO
C
C••••• _••••••••• _••••••••••• _•••••••••••••••••••••••••••••••••••••

Su8ROUTINE SHTSP (I0PT. NCLASS)
THIS SU8ROUTINE PRINTS TOUL THE UMPLE ESTIMATES OF 'REA ANO
NUM8ERS OF CENTRES (U8LE I), ESIMATES OF VARI.TlON CUBLE 2)

C 'NU ESTIM'TES FOR TOT'L ST'NO (T.8LE 3)
c•••••••••••••••••••••••••_._*._ _ .

IF 10PT • I LINE INTERSECTION HETHOO
2 'RE••STIM'TES 8Y SIZE CL'SS

C 3 NUM8ER ESTIM.TES 8Y SIZf CL'SS
C•••••••••••••••••••••••••••••••• _••••••••••••••••••••••••••••••••

RE'L.8 REFNO,MUNITS,SUNITS
LOGIC'L FL'G

OIMENSION OH.TC6,20)
OIHENSION XM'T(b,20),TSM'TCI0,b,20),SM'T(\0,b,20)
OIHENSION SUMX(10),SUMY(10)
OIMENS ION IANALY (10, 5J ,IREGR (10,10) ,IFORM (0), 08TON (0), STRPw (0),

o CUTPTSlI0,10I,NCTPS(10),ISTO(10)
COMMON/F~T/XMAT,TSMAT,SMAT,O

COM"ON/EF/SUMX,SUMY,'TOT,YTOT,YTOT',SX,CONLIM
COMMONI ALL 1 I ANAL Y, 1 RE GR, STRPW, 08 TWN, IFORM, CUTPT S, I OAT A, M.... N... LY,

* ISTO, NCTPS, MGRO, ML IN, NS TO, NANAL Y, 8, MeL ... SS, FLAG, RtF NO, HuNI TS,
ISUNITS,F'CTOR,SIZECI0),CEPT,SUM8NOlI0.2),SuMTOT(10,5),SUMNO(10,5),
ISUM.RE (4) ,I soTCH 1I0, 5) ,NGR I 0(0) ,NTRNS l 10)

IFM.IFORM(N.N'LY)
C'LCUL'T~ S'MPLE ESTIM.TES
TEST fOR ESTIM.TE METHOO OPTIONS

IF(IOPT.EG.2)GOTO 401
IFCIOPT.GE,3)GOTO 402

.RE' 8Y INTERSECTION L'NGTH OPTION
00 400 I.I,MGHO
00 400 J.I,ML1N

o wRITECb,1000)MGRO,MLIN,XMAT(I,J)
01000 FORMn(TI0,'STATSP 1000',215,f 10.0)

000 OMAT(I.Jl.XMAT(I,J)
SET GRIO OIST.NCE 'NO .RE' F'CTORS

00-0
'F a l.0
GOTO 405

.RE' 8Y SIZE CLASS OPTION
401 00 alB) I.l,MGHO

00 403 J.I,MLIN
4030MAT(I,JloTSMATCNCL'SS,I,J)

00 0 1.
GOTO 405

NUM8ERS ., SUE CLASS OPTION
402 00 404 10l,MGHO

00 404 Jol,MLIN
4040MAT(l,J)aSMAT(NCLASS,I,J)

00·1.
405 C'LL STAT5(OO.OMAT,IOPT)

IF (I0PT .EQ.1l GO TO 222
IF(NCTPS(NANALYl,LE.0)GO TO 222

C'LCUL'TE SiZE CL'SS UPPER 'NO LOWER 80UNO.RIES
IFCNCLASS.EO.IlGO TO 66
BOUNO I.CUTPT S CNAN'L Y, NCLASS-I)

bb IFCNCL'SS.EG.IlBOuNOI.0,0
SUM8NO (NCLASS,I) .80UNOI
8UUN02.CUTPTS(N.N'LY,NCL'SS)
SUM6NO (NCL'SS, 2) 080UN02

222 IFC'TOT,LE.0,0.'NO.ISWTCH(N'N'LY,4).EO,0)GO TO 105
IFCISOTCH(N,N'LY,4).EG,I)GO TO 300

99 IF(IOPT.GT.I)OOol,
IF CIOPT. NE. 3) F'.F 'CTOR
IF ClOPT. EG. 3) FF.I.00
C'LL T'8LE2(lTOT,VTOT,YTOT',CDNLIM,NCL'SS,IOPT)

C'LCUL'TE ESTIM'TES OF TOT'L ST'NO
00 100 I.I,MQRO
00 100 Jal,MLIN

100 OM'T(I,J)oOO.OMn(l,J)+MLINlFF
00 10\ 10l,MGRO

101 SUMX(I)oOU.MLIN.SUMX(I)/FF
00 102 I.I,MLIN

102 SuMY C1) oOO.MLIN+SUMY (I)/FF
SXaOO.MLIN*Sl/FF

STOkE ESTIM.TEs FOR sT'NO SUMM.RY T'8LE
'TOTo'TOT IFF
IF (IOPT .EO.I lSUM.RE (I)"TOT
IF C10PT .EG.I) SuH.RE (2).CONLIM
IF C10PT .EQ.2lSUMTOT (NCLASS,llonOT
IF (I OPT. EO. 2) SUMTOT CNCLASS, 2) .CONL I M
IF (IOPT ,EO. 3) SUMNO (NCL ASS, Ilo nOT
IF C10PT .EQ. 3) SUHNO CNCL'SS, 2) .CONL 1M
H(IFM.Nt..).OR,IOPT.NE,))(,O TO 10&
• V8NOo (SUM8NO (NCUSS, Il+SUM8NO CNCL'SS, 2))/2
SUM! OT (NCL ASS, I).SUMNO (NCL '55, I) •• Y8NO
8UMT OT (NCLASS, 2) oSUMNO (NCLASS, 2) .. Y8NO

10b IF(lSoTCH(NANALY,4),EG,0)GO TO 105
GO TO '01

300 C'LL P'GE
IF C10PT ,EG,2)GOTO 61



I~(IOPT.GE.])GOTO TI
WRITE(b,IJN~NALy,NaTO

1 ~OR"''''T(/l)(,''''NALyeIS·,Il,'I',5X,'. .. ESTIMATION 0' ROOT "
I'ROT AREA USING T~E INTERSECT LENGT~ ~ETHOO 0 • 0 0 .'11
illl,'STANO NO, ',13)

GOTO 152
bl WRITElb,lllNANALY

IHNCTPS (NANAL YJ .GT .0)"RITE (~, III J NCL' SS, NSTO
IF (NCTPSlN'NAL Yl ,Eg, 0 J WR ITE (~, (12) N8 TO

11 FORHATC/1X.'ANALYSlS',li,'I',SX,' ...... * * ESTIMATION OF "
I'ROOT ROT AREA SY CENTER SIZE CLASS USING .REA/',
2'PR08A8ILlTt 0' OCCURRENCE ••••• ')

111 FOAMATe' "/11X,"sIzt CLASS,',l', , STAND NO.',Il)
ltii! FORMATC" * .. * •• '/11X,·OfrllE SIZE CLASS ONLY STANO NO,',Il)

GO TO 151
II WRITE(b,ll)NANALY

If (HCTPS (NANAL Y) ." ,a) WR ITE (~, III) NCLASS, NSTO
IF (NCTPS (NANAL Y) .EQ. a )"R I TE (~, Ill) NSTO

21 FORHAT(I ' ANALYSIS',Ii,'I',5X,'* • * *. [STaUlION OF TO'.lL '.
I'NUMSER OF CENTERS ay SIZE CLASS USING PROS~SILITY 0' OCCURRENCE'J

I F I NCLASS, GT .NCTPS (NANAL Yl) WR ITE (b, la) SOUNO I, SUN ITS
14 FOA~"'T('.·,T4.t'SIZE CLASS • ',~le.i,'. ',A',

151 IF (NCLASS ,LE. NC TPS (N'NAL Y) ) WRITE (~, 15) BOUNO I, BOUN02, SUN ITs
152 IFCATOT.GT,a,I)GO TO 52

WRITE(~,IIB)

15 FORMAT('''',T4e,'SIZE CLASS. ',F10,2,' ·','5.2,' ', .... )
lIB FORMAT(/lTal,'NO CENTERS IN T~IS SIZE CLASS')

GU TO 105
52 I' C10PT .EQ.2lGOTO ~3

1~(IOPT.GE.3)GOTO T3
WRITE(b,2)~UNITS

2 FORMAT(II' TABLE II',IIX,'ESTIM'TE 0' ME'N INTERSECTION LENGTN',
l' IN SAMPLE (",1.8,')')

GOTO 53
~3 WRITE(b,13)~UNITS

13 FORHITe/I' 'ABLE 11',10X,
I'ESTIMATE O~ OEAN CENTER ARE' IN SA~PLE (SQUARE',AS,') ')

GOTO 53
T3 WRITE (~, 2])
i3 FURIHT(/,"' TABLE 1I',18X,

I'ESTIMATE 0' MEAN NUMSER 0' CENTERS IN S'~PLE')

5] C'LL TABLEIIOMAT,MGHO,MLIN,SU~X,SU~Y,SX)

IFlMLlN,LE,15)GOTO 4a
ORITE (b, 3)
FOR""TCII l1X,'* * ..... CONTINUED ON N!)lT P.-GE * ...... ')
CALL P'GE

PRINT ESTIOATES OF VARIATION
a0 WRITE(b,5)

5 FOR~ATClII' TABLE 2I',10X,'ESTI~ATE OF V.RIATION ~OR TOTAL STANO')
GO TO qq

311 IF(~LIN,LE.5lGOTO sa
WRITE(b,3l
CALL PAGE

50 IF (IUPT.EQ.I)ORITE(b,b)SUNITS
IF(IOPT,fQ.2J.RITE(~,T)SUNITS

IF(IOPT.EQol)WRITE (~,S)

, FORMAT(/III.,"A8lE 31',10.,
I' ESTIMATES O~ MfAN ROOT ROT ~REA IN TOTAL ST'NO (','a,')')

7 FOMMA'(IIIIX,'TA8Lf ll',te.,'ESTIMATE OF MEAN CENTER AREA IN "
I'TOTAL STANO (',.1.8,')')

8 FOR"'AT<J/ll,"A8LE 31',l0X,'ESTIMATE OF "fAN NUMBER OF C£I.. TERSII,
l' IN TOTAL STANO')

CALL T.8LE 1 (OHA T."GRO, i'lL IN, SUMl, auf'll", 51)
1~(IOPT.GE.3)GOTO 12

I~ ClOPT ,EQ.l)GOTO b2
WRITE(b,') ATOT ,CONLI~,SUNI TS

• ~OR~ATCII • TOT~L ESTIMATEO ROOT ROT AREA FOR STANO',FI0.2,
l' • Ok -','10,2,1)(,'8)

GOTO 105
b2 IF (NCTPS (NANAL Yl • ~ T• I) oR ITE (b, (2) NCLASS, ATOT, CONL I ~,SUN IT S

IFCNCTPS(NANALY).EQ,0)WRITf(~,12IJ'TOT,CONLlo,aUNITS

121 ~ORMATClI' TOTAL ESTI~ATEO ROOT ROT AUA (ONE SIZE CLASS ONLYJI
IFII,i,' • OR -',fle.i,tx,'"

12 ~OR~ATIII ' TOTAL ESTIMATEO ROOT ROT ARE' 'OR SIZE CLASS',I3,
1'1',Fte,i,' • OR -',FI0.i,II,A8)

GOTO 105
T2 I F(NCTPS (NANALY) • GT .0) wR I TE (b, 22) NCLASS, ATOT, CONLIM

IF(NCTPS(NANALY).EQ.01"RITEI~,221)ATOT,CONLI0

221 FOROATClI' TOTAL ESTI~ATtO NO. OF CENTERS (ONE SIZE CLASS ONLY). "
HIII,i,' + OR -',FUI,i,IX,AI)

i2 FOA"'A'(II ' TOTAL ESTHU,TEO NO. OF tENTERS FOJi SIZE CLASS'tI3,'I',
IFS.l,' • OR -','5.1)

105 RETURN
ENO

c•••• **** ••• *** ••••••••••••••• * •••••••••••••••••••••••••••••••••••
SUBROUTINE STATS(O,ONAT,IOPT)

T~IS SUBROUTINE CALCULAT€S THE STATISTICS PRINTEO BY STATSP.

C._tw ••• _t •••• _••• _••• _••• _._ •• _._._._ •••• _._._. __ •••• t.t* ••••••••
RfA~*8 REFNO,MUNITS,SUNITS
LOGICAL FLA~

OINENSIO" OOAT (b, 20)
OI~ENSION SUHX C(0) ,SU~y(II)
01NtNSION IANALY(II,5),IREGR(II,II),IFORH(II),OBTWN(10),8TRP.(10),

• CvTPTS(II,10J ,NCTPSC(0),ISTOI10)
COMMONJE'/SU~X,SU~y,.TOT,~TOT,VTOT.,•• ,CON~IM
COHMON/ALL/IANAL Y, IREGR I STRPW,oe'WN, I'OAH, CUTPTS, 10Al', MANAL, Y,

• ISTl', NCTPS, MGRO ,HL IN, NSTO, NAHAL. Y, 8, MelASS,'L Ali, Jl'E'NO, MUNI TS,
lSUNITS,HCTOR, 81 ZE (10), CEPT, auoSNO (10,2), SUNTOT (11, 5J ,auHNO (11,5) ,
ISU~ARE (0) , IswTCH (11,5), NGRIO CI I) ,NTRNS (11)

INITIALIZE VARIABLES
00 10 Ial,MC;RD

II SUMX (I)oa.
00 II 10l,MLIN

II SU~Y (I) 01.
~SSX·ld.

as)l.0.
Sla".

ACCUMULATE ESTI~.TES SY GRIO AHO LINE
DO 20 1'1, ~~RD
00 21 JoI,OLIN

40

ASSIGN ESTI~'TE HETHOO VALUES
•• OMATCI,JJ

oR I TE (b, 1 BIB) HGao, ~L1 N, A
OIBee FORNAT(TlI, 'STATS ua0' ,215,'IB,I)

'CCUMULATE SUMS ANO SU~SQUARES

SUOY(J)oSU~Y(J)oA

SU~X(lloSUOX(I).A

S5.*S$X." ••
ax*sx.'

21 CONTINUE
00 30 I'I,HG~O

30 5SSl*SSSXtSUMI (1) .*2
CALCULATE STATS.

"OToO.SX/HGRO
MNaMGRO.ML 1N

C'LCvLATE HEANS ANO VARIANCES
IF(MG~O,EQ.I)'O TO 01

FOR GRIOS
VTOToO'O.(aSsx·(SX'SX)/MGROl/MGROo(~GRO-11

GO TO 00
al VTOT o ll.D0
FOR LINES
4a YTOT A'HLlN. 0'0' (SSX. (ShSX )/MN) I ((~N·I) '~GRO)

00 51 10l,OGRO
51 SUOX(I)oSUHX(I)/OLIN

00 51 101,~LIN

51 SU~Y(I)oSUMY(I)/~GRO

SXoSX/CHGRO'~LIN)

HtTURN
ENO

c•• t ••••••••• t ••••••••••••••••• __ •••••••••••• _ •••••••• t •••••••••••

SUBROUTI NE TABLE 1 (XHAT ,OGRO, HLI N, SU~X, SUMY, SX I
C THIS SuBROUTINE PRINTS A HSLE WIT~ ROW ANO COLUMN ~EAOINGS

C
C•• *.*** •••***.***.*.* •• *****.***.****.*.****.**~••••• •••••••••• t_

OIOENSION X~ATlb,20),SUHXI10),SUOY(10)

RE'L O.S~OB), ~~T I (Ill, ~~T2 C(2), F~T3 (IlJ ,Fora CTJ ,OIGIT CIa)
OATA CASH/let'-.--',
ISTOP, (~GRO.I).4.]

C FORMAT STATE~ENTS FOR V.RIASLE LENGTH HEAOINGS
1se FOfHUT (ITS, 'L.INE', Tll, #1 #, ])1:, 1 (311, 'GRID', 1],2.,·1·, ])1:),3)1:, "MEANS·)
1be 'OR""T CI f5, "L IHE', T11, "1",])1:,2 0., • GR I 0" , 13,2)(, "I" ,]X) ,:n, , HE AtOllS ')
171 ,. ORMA T(lT5, 'Ll NE', T1t, , 1 ',3X, 3 OX, ' GR 10· ,1], 2x, , I' ,3X) ,]X, 'MEANS")
180 ,. ORM' T(I T5, 'L I NE' , T11, , 1", 3X, 4 (] l, ' GR 10· , I], 2X, ' I" , 3X) ,]., 'MEANS")
t C)lB ,. OR Mol T(lT5, 'L INE', Tll, , l' ,]_,5 (3X, , GR I 0" , 1],2)1, , I' ,]X) ,]X, 'MEANS")
lQS fOR""T (ITS, "LINE", Tll,'I',])I ,bell, "GRID', 13,2)1,' I' ,3X) ,3X, 'MEANS")

C ~OR~AT STATf~ENTS FOR RESULTS
l1i 'ORMAT(TS, 13,3., "I ",7(Fl1.2,4l, 'I'»
UU FORM ... T(lS, "MEANS', Tll,'I'," (Fl1,2,5X»

C WR I TE TA8LE
GO TO(50,U,T0,aa,ql,95)MGRO

51 WRITEI~,151)II,I'I,~GROI

GO TO III
~0 oRITE(b,lbl)(I,Iol,HGRO)

GU TO 100
10 WRITE(b,lT0)(I'!'I,~GRO)

GO TO 109
80 WRITE(b,IS0) (I,I_I,OGRO)

GO TO lIa
91 ORITE(b,190) (I'!'I,OGRO)

1i0 TO In
95 "RITElb,\95) 1I,I'I,MGRO)
100 "RITE(b,I10) (OAS~(I),I'I,ISTOP)

110 fORIoUT(' ",30A4)
00 II NLIN'I,~LIN

oRI TE (~,10l) NLlN, (X~AT (J, NL IN) ,JoI, HGRO) ,SU~Y(NLINJ
30 CONTINUE

WRITE (b,110) (O'SH (1),101,1 STOP)
.RI TE (b,II) (SUOX (I) ,101, ~GRO) ,SX
oRI TE (b,110) (O'SH (I) ,lol,lSTOPl

RETURN

ENO

C•••••• *•• _•••••••••••••• _•••••••• * ••••••••••••• __ ••••••••••• _t •••

SUBROUT INE TABLE2 (ATOT, VTOT, VTOTA, CONL I~, NCLASS, 10PTl
TWIS SUBROUTINE CALCULATES STANOARO ERROR, COEFFICIENT OF Y'~UNCE

.NO CONFIOENCE LI~ITS FOR TOTAL STANO (TABLE 2)

c•••••• *••• _t._ *. t ••••• * ••• t •••• _ *••• aa a ••••• _. _ a •••• *.t ••••••••• _

OIMENSION TV'LI]I)
REAL'S REFNO,~UNITS,SUNITS

LOGICAL FLAG
OIHEN~ION UN'LY ClI, 5) ,IREGR (10, (0), IFORM Cl0), OBT.N Cl0) ,STRPW ClIJ ,

• CUTPTS(II,U),NCTPS(l0),ISTO(II)
COMMON/ALL/IAN.Ly,IA~GA,STAPW,08TWN,IFOAM,CUTPTS,IDAT', ....NAlY,

• ISTD, NCTPS, MGRO, MLIN, NSTO ,N.NAL Y, 8, HCLASS,flAG, Rt.FNO, MUNI TS,
lSUNITS, FACTOR, SIZE CI a) ,CEPT, SU~BNO (10, 2J ,SUMTOT (10,5), aU~NOCIa, 5) ,
1 SUO~RE (4J ,1S0TC~ (11,5) ,NGRIO (II) ,NTRNS (10)
O'T' 0.SH/4H.···1
OATA TY'L/12.71,4.30,3.18,2.1a.2.57,2.45,2.3b,2.31,2.2b,2.23,

li.20,2.18,2,lb,2.14,2,13,2,12,2.11,2,10,2.0Q,2.0.,2,0.,2.07,
22.07,2 .ab, 2,lb, 2. 0b, 2 ,0~, 2 ,0", 2 .e", 2.041

VTOT' oVTOT
C.LCULATf VARIANCE FOR ESTIHATES BY GRIOS IN TOT~L STANO

I~ !lOPT .NE.]) VTOTF 'VTOT l'ACTOR .. 2
SE'SQRT IVTOTFJ
NI·oGRO·I
.... "'L IN
CIOTVAL(NI).SE/SQRT(A)

o .RITE(b,1I10INI,~LIN,SE,TV'Ll~1l

OlleB FOROAT(TI0,'TABLE2 10IB',215,2F10.11
CvoSE/ATOT
IF (IOPT .NE.3l cv. (SE/ATOTl'~'CTOR
I~ (OGRO .EG ,I) CV -I I. E31
IF (~GRO .EQ .I)SE'II. Ell
N2 a MGRO.MlIN_l
IF (Ni.liT .30)N2 8 3e
U(U"TCHCNANALY,O),NE.IlGO TO 10



41

000

00 100 101.NRECS
(i.AC'SPACE ,

100 CONTINUE
00 5 10l,NRECS
REAO (5, 901, ENO*b00) NaTO, NGRO, NLIN, NCEN, NT AP:E, PT 1, PT2, METH, YOST 12,

I YOST 22, OTROST, YOI 5 T3. XOISH, CNUNG, SlOE, PRJ I, PRJ 2. OS TF OR, OSTBC".
*N~INES. 0IST,(OAU(I.J),J"I.10)

IFCNCEN.fO.0)GO TO 5
TOISToNTAPEo~TAPE

PTI*PTI+TOI&T
PT20PT20TOIST
YOST 12*YOS T120 TOI ST

IF (XSCLMX .GT ,0 .OR. YSCLMX .GT .0) RETURN
OETERMINE METHOO OF MEASUREMENT USED AND BRANCH TO APpROPRUH
SUBROUTINE TO PLACE MAP OF INFECTEO AREA ON MAP FILE

SET X ANO Y SCA~E FACTORo

IF CBLENO CANA~) • EO. ~) LNOI
IF (BLENO CANA~) • EO. R) ~N02

IFCI'M.EQ.II.RITE(0.&05)HEADI(IHE~D),HEADe(IHEAD)

810 IF CMETH.EQ. &. DR. ME TH ,EQ, q) WR I TE (0. &e2) NGRD, NL IN, NCEN, SYM80~ (NC~N) •
IXLEN,AREA,NGROI,NLINI.NCENI

822 FDRMAT('I',2X,313,4X,Al,'11.0,'12.0,TI0e,'S,l ... E AS CENTER',3I4)
&0] FORMAT('0·,2X,]I],OX.AI,'11.0,S'12.0.110.PI4.5)

~COUNT 0 ~COUNT 0 I
GOTO &00

WRITE CONTINUEO MESSAG~

501 .RITE(0.50)
~COUNTo0

GOTO 500
&04 RETUR~

£NO

10ENTIFY ~INE START ANO END

C
C.*e •••••••••••••••••••••••••••••••••••••••••••••••••••_•••• _•••••

SU8ROUTINE MAP CANA~, IFM, IMAP)
C
C THiS 8UBROUTINE R~AOS THE INPUT DATA AND .RlTES A MAP OF THE
C INFECTEO AREAS ONTO A FI~E. THE MAP IS THEN TRANSFEREO FROM THIS
C FI~E ONTO THE OUTPUT FILE
C••••• •••••••••• _••••••••••_•••••••••••••••••• __ ••••••• _•••••••

LOG I CA~ FLAG
REA~08 REFND,MUNITS,5UNIT&
01 MEN5I ON UNA~ Y(10.5) • lREGR Ct 0,10) ,IFORM Ct 0) • OBT.N (10) • STRP. (10) •

• CUTPTS(10,10).NCTPSCI0),ISTOCI0)
CDMMON/A~~/IANA~Y.IREGR,STRP.,08TWN,IFORM,CUTPTS,IOATA.MANALY.

o ISTO.NCTPS,MGRO.M~IN,NSTO,NANA~y,B,~CL~SS"LAG,REFNO.MUNITS,

ISUNITS,' ACTOR, SIlE (10) ,CEPT. SUMBNO (10. e). SUMTOT( 10,5) ,SUMNO 00. 5) ,
ISUMARECO).IS.TCHCI0,5).NGRIO(10),NTRNSCI0)

INTEGER GSP (10, &) • STRREF. STRPNT (0.10). LIN~TH Co, Ie)
* ,1BNOI Co.I0), OATA C5.10). LINOIR Co, 10) ,OSTWN (10). ~BASE C10) ,IBRNG (l0l
~OGlCA~*1 SIDE. L, R. BLENO C10)
INTeGER ANA~

~OGICA~ol ~INPRTC]90)

COM MONIC" INGRO, N~ IN. NCEN. XLE N. ME TH. NCLASS. PRB.
INSTOI,NGROI.N~INI.NCENI

COMMON IMAP/G&P.STRREF.STRPNT.~IN~TM,18NOI,OTROST.PRJI,PRJ2,

* DSTI2,YOST22,XOIST2,PTI.PTe.YOIST3.XOIST3.0IST.
* OATA,NLINES,LINOIR,XOISTQ,YOIST4,CNTA~G,IMPLTH,DSTWN

I ,OSTFOR,OSTBCK,5CA~MP,SCA~X.5CALy,IBRNG.LTAPE,LBASE.SIOE,BLEND

OATA L/'L'I.R/~R'I,I8LNK/' ·1
C
C REAO IN OATA ANO STORE OATA FOR MAPPING 0' TRANSECT ANO BASE
C ~IN~S IN APPROPRIATE ARRAYS
C
C OETERMINE zERO ENO 0' BASE~INE

C

SCA~xoSCALMP/10,0

SCA~VOSCALMP/&,0

LINLTHCld) 0 0
IMP.TH 0 00
NRECS 0 0
REAO C5. Q01. ENO 0000) NSTD, NGRO, NLI N, NCEN. NUPE, PT I, PTe. METH, YOS Tl2,

I VOS T22. OTROST ,YO ISH. XO ISH. CNUNG, S 10~, PRJ I, PRJC. OS TFDR, OSTBCK.
oNLINES. 0IST,(DATA(I.J).JOI,10)

901 'OR""T (311,12, 13, if' 3.0, IZ, 4"3,0, F2,0, F3.0, AI, 4F3.", 12, F2.0,10I3)
IF(METH.EQ.8.0R.METH.EQ.Q)GO TO 1
TOISTo~TAPEoLTAPE

PTloPTloTOIST
PTCoPT20TOlST
YOSTI20YOSTI20TOIST
YOST22oYOSTe20TOIST
YOaHoYOI STH TO 1ST
OTROST oOTR05ToTOl5T
IF (IF M,E.Q,l,ANO .NCEN.NE ,0) CALL "'APERR (SlOE, tNT .lNG, PT2, FLAG, OAT A,

*NL INES, ME TtoI, NGRO, NL I N, NCEN, I MAP)
IF CNRECS,EO.0) N5UNDoNSTO
IF (NSTO.NE.NSUNO)GO TO 000
NRECS oNRECS 0 I
IF CNCEN.NE.0)100 TO I
IF(NLIN.fQ.l.AND.NGRO.EQ.l.AND.NR£CS.EQ.llSTRREF*PTt

IF CPT2.EQ.0)STRPNT(NGRO,N~IN) * PTI
IF CPT2.GT ,0)~IN~TMCNGRO,NLINl " PT2

o IlIR ITE (b ,See0) NSTO, NGRO, NL IN, NCEN, NTAPE, LT.-PE, PT1, PTi,
o tTDIST.STRPNT

5000 'O.MAT(· MAP F5000'.oI5,OF5,0)
IFCMETH.NE,0)LINOIRCNIORO.NLIN) 0 METH

I GO TO 2
000 IF (,NOT .HAG)RETURN

NDGRO 0 0
500 IF CGSP (ANAL,NOGRO*I),EQ,0,OR ,NOGRO.EQ.o) GO TO

NOG~O • NOGRO • 1
GO TO 500

] CALL MAPI(NOGRO,ANA~,IMPWTH.LN,XSCLMX,YSC~MX)

C
C SKIP MAPPING ROUTINE I' MAP SCA~E TOO ~ARGE

C

C_.a •••••••••••••••••••• _••••• _••••••••••• __ ._ ••••••••••••••••••••
SUBROUTINE P.INT(LCOUNT)

THIS SuBROuTINE PRINTS THE LIST 0' CENTER MEASUREMENTS

.RlTHo,1l
• RlTE(o,2) CDASH,hl,30)
d1HCo,3)
WRITE (0, 0) VTDT', NI, SE, CV.ct
.RITE(o,3)
.RITEco,2)CDA&N.1 0 I,l0)
.RlTE (0, 3)

CA~CU~ATE VARIANCE FOR ESTIMATES 8Y INOIVIOUAL ~INES IN
C TOTA~ STANO

10 VTOTAFoVTOTA
IFCIOPT.NE.3)VTOTAFoVTOTA/FACTORo02
SEoSQRT CVTOTAF l
C20TVA~ CN2) 08E
CvoSE/ATOT
IFCIOPT,NE.3)CVoCSE/ATOT)0'ACTOR

STORE CV'S FOR SUNMARY TAB~E

IFCIOPT.EQ.I)5UMARE(0)oCVoI00
IF (IOPT .EQ.2l SUM TOT (NC~ASS, 5)oCVo100
IF CI OPT. EQ. 3) SUMND CNC~ASS, 5)oCVo100
IFClswTCHCNANALY,O).NE.I)GO TO 20
"RITE(~,5JVTOTAF,Ni,SE,CV,ti

WRITEC&.2) COASH, 101.]0)
I FORHAT CII H0ESTI MA TI ON. qX, I HI • OX. BHVARI ANCE. 5X, I H1 • 5x. 10HDEGRH5 OF

*, 4X, 1M) ,etx, 8MS1 AND"RD, 5)(, lH)4X.llHCOEFFltl!NT, ox tiM)
30X, 10HCON' I OENCE. 5X. I HIITH ME THOO. 13x,
*11'4] , ~x, 8HE8TIMATE, 5X, 1M] 15le, THFREEOOM, 7X, 1M) , ttx,
49HOEVIATION,4X,lH),
02x.12HOF VARIATION,5X,IHI.oX.12H~IMITCoOR-).]X,IHI)

2 FORMATC· ',30'4)
] FORMAT(' ·,]9X,]HI.Tl21,IHll
4 fORMAT(9H METHOO 1,11)(,IH),'15,3,2X,115,7X,'14,3,8X,
.'1 4 ,3,'18,3,TI21,IH1/1)(,
21~H(BY GRIOS).qx,IHI,TI21,IH1)

5 'ORHATctx,lhi MfTtolOO 2,10X,lHl,'14.3,It8,F21.3,4X,F18.3,SX
I,FI4,3,1121,IH)/1X,
210HC8Y L1NES),qx,IHI,TI21.I Hl)

20 CONLIMoAMINI (C I,C2)
RETURN
ENO

C
C
C••••••••••• _•••••••••••• •••••••••••••••••••••••••• a.*._•......

Rf'~*8 REFNO,MUNITS,SUNITS
~OGICA~ FLAG
UIM~N5IDN UNAL Y(10,5) ,IREGR C10,10) ,IFORM (10) • DBT~N (10). STRPW (10),

* CUTPTSCI0.I0),NCTPSCI01oISTOCI0)
REAL*8 HEAOI (5)
REAL HEA02 (5)
COMMO~/CK/N'RO,NLIN,NCEN,XLEN,OIAM,AREA,MET~,PROJ,NCLASS,PR8,

INSTOI,NGROI,NLINI,NCENI
COMMONIALLII ANAL Y, I REGR, STAPW, OBTWN, I FORM, CUTPT5, IDA TA ,'" ANA~Y.

• 18TO,NCTPS,M'RO,MLI~,NSTO,NANALY,8,MCLASS,FLAG,RE'NO,"UNITS,

ISUNITb,FACTO•• SIZECI0).C~PT,SUMBNOCI0.2).SUMTOT(10.5),SUMNDCI0,5),
tsUMA"t C.) .ISWTCH C10, 5) ,NGR 10 C10) • NTRNS (10)
LOGlCA~*1 SYMBO~ (0)
DATA SYM80L/"1', '2', ']', '4", "S', 't.', "1', '8', "9', 'A',

• '8', 'C', '0', 'E', 'F', 'G', 'H', 'I", 'J', 'tc',
'L', 'M', 'N·, '0', "P', 'Q', 'Ff', '5', 'T', 'U'I

DATA ~E'01/8H REGRES,&H RAOIAL,SH LINEAA,8H OTHER ,8H•• _.*... 1
DATA ~EA02/4HSION,"M ,4M ,4H ,4H•••• 1
OAT A STAR8/4H•• I,DASH/4H •••• 1
IF Mo IF O"M CNANAL Y)
IF CIFM.GT ,l.,UIIID.IFM,LT ,O)liOTO t.00

OETERMINE WHICH TA8LE TO PRI~T

IFCUNALY(NANA~y,Il,EQ,I)GOTO &00
IFCIANALYCNANALY,3),EQ,llG010 &00
IF(IANALYCNANA~y,.),EQ.I)IOOTO &00

PRINT THE SHORT TAB~E

IFC~COUNT.GT.25)GOTO 10
IF CLCOUNT .NE.0)GDTO 20

.RITE rlTLES ON NE. PAGE
&0 CAL~ PAGE

"'"I TE (t., 30) NANALY, (STAR8, 1.1,4) , NSTD, (STAAB, 1.1,4) , (0"5101, I -1, t.)
30 'ORMATClltX,'ANALYSIS',I2,'I',10x,4A4,'CALCULATIONS FOR ST"NO fIlO,',

*13, , ',/U411'0', HIX, 'CENTEA 10.', T25, .. INTEASEC TION"/T2S, 'LENGTH' I
.' ',ttX,t.A")

.RITE TMt RECORO ANO INCREMENT LINE COUNT
20 WRITE(b,40)NG~0,NLIN,NCEN,XLEN

40 FQRMAT('0",12X,3I3,Fll.0)
LCOUNToLCOUNTol
.OTo 80_

.RITE CONTINUEO MESSAGE
10 wRITECo.50)
50 FORMAT<"0",l0X,'( CDN1INUEO ON NEXT PAGE ).)

LCOUNT 00
GOTO &0
IMI:AOaMETM
IF CLCUUNT .GT ,25)GOTO 501
IF (LCDUNT ,NE,0)GOTO &21

wRITE TITLE ON NEW PAGE
500 CALL PAGE

irfW ITE (b, 8"O) NANAL Y, (STARB, I*t, 4) , NSTO, (STARt!, 1.1,4) , HUN ITS,
1 (DASH, 1*1, (4)

800 FOH'MATClllX,'ANALYSIS",I2,'I',10X,"A4,' CALCULATIONS FOR STANO NO.
*',13," ',4A41
1T40, 'MEASUREMENTS IN ',A81
*'0'." CENTER 10, MAP INTERSECTION AREA EST- TOTA~

010- SIZE C~ASS 5ELECTION ESTIMATION"I
1T15, 'SYM80L LENGTH', T3tt, , UUTE', T4t., 'PROJECTION', TSq I "l.ENGTH', T8{6
2, 'PR08A8ILITY' I TQ3, 'MET ...OO' I' ',24A4, ".')

821 IF (METH.HI.8.0R.MfTM.EQ.Q)GO TO 810
wR I TE (6,803) NGRD, NL IN, NCE N, SYMBOL (NCEN) , il:LE.N, AREA, PROJ, 0 I AM,

INCLASS, PRB
805 ~DRMAT(".',T95,A8,A~)

IF(IFM.EQ.2).RITE(0,800)
80t. FOR""T('+',T95,'AREA ESTIMATED')

IF(IFM,EQ.])WRITEC&,807)
801 FORMAT('.·,T95.'8Y SIZE CLASS')



Y08T22.Y08T22+TOIIT
YOIST3·YOIsr3+TOIsT
OTROST_OTROST+TOIST

IF(MfTH.NE.l.ANO. I'M,fa.l,ANO, IMAP.ra .2) GO TO b
C'~~ W'P2(NGRO .NCEN. 'N'~. IHPWTH.IFH. IWAP, ~NI
GO TO 5

& IFIHETH,NE,2,OR,IFH,GT,I)GO TO 1
CA~~ HAP3(NGRO,NCEN.ANA~,IWPHTH,~NI

GO TO 5
!F(I'tE,Ti'l.NE.3.0R.IFM.GT,UGO TO 5
YOIS14 - YOIS13
XOIsrl - XOIS13
CAU HAPa(NGRO,NceN"NA~.IHPwTH.~NI

5 CONTINUE
C
C WRITE HAP FILE ONTO OUTPUT FI~E

C
&01 IWRTLP. nHP~TH + 1311 I 132

JJ - I
00 &02 I.I.IWRT~P

CA~~ P.GE
"RITEI&.21ISCA~HP.HUNITS,16RNGIANA~1

it FORMATe' ',""'.P OF IN'fCTJON ceNTRES',' SCALE I 1 INCH. ·,",1,
12X,Aa,.X,'TRANSECT 8EARING .',141,' SEE LIST FOR CENTER SYMBOLS',
11/11130('.'»

JJJ - JJ + 131
00 q II.I,IHPHTH

READ la' III [~INPRT (JI, J-I, JJJI
WRITE [&, 201 (~INPRT(J I, J.JJ, JJJI

20 F ORHA TC' ''\ 32AII
• CONTINUE

J J • J J t 132
&62 CONTINUE

RE TURN
END

c•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
SU6ROUTI NE HAP I (NOGRO, ANA~. IHPWTH, ~N, xac~wx,YSC~HXI

C
C THIS SU6ROUTINE DRAWS A H.P OF THE TR'NSECT ~INES ON WHICH,
C • H,P OF THE INHCTEO .REAS C'N BE SUPERIHPOSEO
c••••••••••••••••••••••••••••••••••• __ ••••••••••••••••••••••••••••

~OGIC.~ '~'G
RE'~_S REFNO.HUNITS.SUNITS
OIHENSION IlNl~Y(10.51. IREGR (10.10) • I'ORW 1I01. 06T"N 1I01. STRPW 1I 01,

CUTPTS (10.101. NCTPS (101, ISTO (101
COHMON'AlL./IANAl 'If, lRE.'''', STRPW, OBTWN, IFORM, CUTPTS, lOA T", 1'1 AN AL. 'If,

• I$TO, Ne TPI, M(iRO, filL. IN, NSTO, NANAL Y, e, MelASS, FLA', REntal' NUN I TS,
ISUNITS.F.CTOR,SIZE(101,CEPT,SUH6NO[10,~I.SUHTOT(10.51,SUHNO(10,5).

ISUH.RE [aJ , ISwTCH 1I0, 5J, NGRIO (101, NTRNS (UJ
INTEGER GSP 1I0, &1, STRRH, STRPNT(&, 101 • ~ IN~ TH (&,I0J

_, 18NOI (&.181 • O'T' (5,101, UNOIR (&,101, OSTWN (101, ~61SE [l01 .18HNG (101
IN rEGE R OF8~RC (&,101 ,Of6~.OF8~WX,0F6~ I ,8lSf~N, OST. 16N02 (&,10) •

I ON6~. Of~~WN. ON6~RC (& .10)
~OGICA~.I ~INPRT(3q&I,OIGIT(ql,10'SH,16~NK,ICO~ON

~OGIC'~_I SIDE
tO~MONJt~/NGRO,NLIN,NCEN,XLEN,METM,NCLASS,PR8,

IN3TO I, NGROI, N~ INI. NtENI
COHHON/H.P/GS~.STRREF.STRPNT.~IN~TH.IBNOI.OTROST,PRJI,PRJ2.

OSTI2. YOST22, XOIST2, PTI ,PTi. YOl313, KOIS13, 015T.
OATA,NLIN[S,LINOIR,XOIST.,YOISTQ,CNTANG,l"PLTH,OST~N

, OSTF OR, O! T8C~, SC ALHP, SC AL lC, at 'I. Y, 18~NG, L T'PE, leASE, SIDE, BLEND
INTEGER 'Nl~

~OGIC'~-I JUSE (II), ~INE,GRIO,ILENO (10)
DATA OIGIT/'l','i','l','Q','5','b','7','8','9'1
DATA IOASt'l/'_' I, tSLNt( " , I, IeOlONI' 1'1, LINE/'L' I, GRIOI 'G' I
OAT& 18ASE/'(',"8','A','!','[',' ·,"L·,·t','N',"E',')'1
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10 CONTINUE
C
C OETERWINE HAP WIOTH
C

HX NUH_OF8~HX_OF8~HN
I HP,HHaHXNUHI SCA~ y+a
IF(IWPWTH,~E,I&0)GO TO 20

C
C COHPUTE HHIHUH SC'LE POSSIBLE FOR 3 X 3 P'GE WAP
C

y SelM 11:. (MX NUM *&" 0) 11 &0
WRITE(&,100)YSC~HX

100 FORW'T(' 'II' H.P WIOTH GReATER THAN THREE P.GES. HINIMUH POSSI6~E

1 atAlt. .', '5.1,' UNITS Pf.R INCH")
RETURN

20 CONTINUE
C
C 8~'NK OUT HAP PI~E

C
00 qq8 I.I,H&

~INPRT(Il·IB~NK

qqa CONT I NUE
00 Q9Q tal,II1PwTIol

wR I TE [4' IJ (UNPRTlLI ,~.I.H&I
qqq CONTINUE

C
C P~'CE TR'NSECT ~INES IN HAP fl~E

C
BASE~N - OF6~HX I SCA~Y.0.5

I HP~TH_ (NTRNS ('N'~1'1) _OST ION ['N'~ I/SC .~X +25
IF (I HP~TH. ~E. 3q& I GO TO 25
XSC~HX • (NTRNS ('N'Ll + II_OnWN ('N'~1.10,0/310

WRITE (&,101) XSC~WK
101 FORH.T(' 'II' H.P ~ENGTH GRE'TER THAN THREE PAGES, WINIHUH POSSI6LE

1 stilt .', F~.l,' UNITS PEA INCH·)
RETURN

25 CONTINUE
UO II IGRO_I, NOGRO

00 1& Iel,NTANS(ANAl)
16NOI[lGRO,11 • 6'SHN - OF8~RC[lGRO,1l

I 6N02 (IGRO. I) .6 'SE~N·DN8~RC [I GRO, I I
CONTINUE
00 3 J e l,IHPWTH

REAO(a'J J (L1NPRT (~I, ~.I, IHP~TMI
IF[~N.EQ,IIK • GSP[lN.~,IGROI I SCA~X t 25
If (~N,EQ. 21'. (~81SE ('NA~ I-GSP [.N.~, I GROI J ISC'~ K + 25
00 & I.I.NTRNS[ANA~)

1'(J,GE,IBNOI(lGRO,II,ANO.J,~E,IBN02(IGRO,1l1 GO TO
If«(I6N02[IGRO,II+I) ,NE.JIGO TO 50
~INPRT (KJ • DIGIT [IGROJ
L1NPRTCK-IJ • GRID

50 IF[[U"02lIGRO,II+~I,NE,JIGOTO 51
~INPRT(KI • OIGIT(I)
~INPRT(K'II • ~INE

51 I'(~N,EQ,IIK • K + OSTWN('N'~) I SCA~X

If [~N. EQ. 21 KoK.OS TwN ('N'~ II SCA ~x

GO TO &
5 L1NPRT(KI • ICO~ON

1F[~N,eQ,IlK •• + OSTWN[AN'~I I SCA~X

If [~N,EQ,21K•••OSTWN ('N'~I/SCA~X

CONTINUE
IF[J,GT,IHPWTHIGO TO 3
wRITE[4·J)(~INPRTI~).~·I.IMP~THI

3 CONTINUE
II CONT INUE

C
C WRITE 8ASE~INE ONTO HAP FI~E

C

C " "' ..
SU8ROUT 1 HE HAP2 (I IIRO, NUM, AN"'~, I MPWTM, I FM, I MAP, ~N)

THiS SU6ROUTINE SUPERIMPOSES INFECTED 'REAS HE'SUREO RECT'NGU~'R~Y

ONTO THE HAP OF TRANSECT ~INES .NO 6lSE~INE

C"" ..... *" *" ".""._ •••• "" .... "•• ",,_ "" *" *". "*_"",, ..... *.... __ "Ill .. III fl."' •••••
~OGIClL_1 SIDE
COMJIION/CK INGAO, Nl IN, NCE N, XlEN, ME T"', NClASS, PA8,
INSTOI,NGROI,N~INI,NCENI

COMMON IMA' IGS', S TAREF , S TAPNT ,l I Nl TI't, I BNO 1, OTADS T, PRJ 1 f PR J2,
.. OSTl i, YOSTii. xOISTi. PTl ,PTil, YOIST 3, XO IST3, OIST,
• OAT A, Nl IHES, LIHDIA, lOIST4, YOI5T4, CNT .lNG, IMPL TM, OSTW~
1 ,OSTFOA, OSTBtK, SCAlMP, seAll, seAL Y, IeRNG, l T.PE, leASE. SIDE, BLEr-.O

INTEGER GSP (10, &1 , S TRRU , STRPNT(&, 101 , ~ I N~ TM (&,101
_.18NOI (&, 101 ,O'U [5 ,101 .~ INOIR (&,10) • OSTWN (101 ,~8'SE (10) , I6RNG I 101
~OGIC'L'I ~INPRT(HI01,NUHBER(30J,6~ENO[61

INTEGER 'N'~

D,T.I NUMBER/'!', '2', ·3', '4', '5', '&', '7'. '8'. '9", 'A',
'8·, ·C', '0', fE', 'F', "', ')'i', 'I', 'J', 'K',
'L', 'H', 'N', 'u', 'P', 'Q', 'R', 'S', 'T', 'u',

30

35

I~

3&

13

al

FI~~ IN H.P F1~E

fiNO TH'NSECT ~INE TERHIN.TION F'RTHEST "80YE' 'NO 'BE~OW'

.'SE~INE TO OETERWINE UPPER 'NO ~OWER BOUND OF H'P

DF8L". • II
XSCLHX .'.
YSClH)( • 9.

00 I~ I-I,NTRNS(AN'~J

DO 41 IGAOal,NO(;RO
IF(IGRO,NE,I,OR,I,NE,IIGO TO 30
OF~~. STRREF. UN~TH[l,11

OF6~RC[l.I) • OF6~ I SC'~"0,5

IF (0' B~, GT , Of6~HK I OF 6~HXOOF6~
DN8l.STRRE'
1'(ON8~,~l,OFe~WNIO'B~HN.ON6~

GO TO al
LGRO _ IGRO - I
IF[~GRO,EQ,0J~GRO • NOGRO
~TRNS • I
IF[IGRQ-I,EQ,0JLTRNS • I •

C'~CUL'TE ST.RT .NO END OF TR'NSECT ~INES

1'(~INOIR[~GRO,~TRNSI,EG,2IGOTO I~

IF[~INOIR[IGRO,II,EQ,I)GO TO 35
OF8~ • U'8~ • STRPNTlIGRO,I)
ON6L • OFB~ - ~IN~TH[!GRO,I)

GO TO 13
ONBL - ONB~ tSTRPNT(IGRO,I1
OF8~ • ONBL t ~INI.T"(IGRO,I)

GO TO Il
IFlUNOIRlIGRO,Il,EQ.2IGO TO 3&
UN6~ • ON6~ +STRPNT lIGRO, Il
0F6~ • ON8~ +~INLTHlIGRO,11

GO TO 13
Of8~ • OF6~ + STRPNTCIGRO,II
ON8~ • Of8~ - ~IN~H.cIGRO,11

IF[OFI~,GT,OF6~HXI OFB~HX.OF6~

OF8~Rt(IGRO,11 • OF8~ I SCA~Y'0,5

ON8~RC(IGRO,II.ON8~/SC'~Y • 0,5
I F (ONB~. ~ T ,OF 6~HNJOFHHN .ON6~

CONTlNUi:

C
C
C

16~TH.~6'aE('NA~)/SC'~K ti5
RE'O (4 '6'SE~NI (~I NPRT(J I • J .1. I 6~ TH)

00 T K.~I ,IHP~ TH
IF CLlNPRT [KI.EQ,16~NKJ~INPRT [K) • 10ASH

CONTINUE
00 & teel,3

J • (K • 1). J32 • 40
If((J'II),GT,IBLTWIGO TO B

00 q 1-1,11
L1NPRT(J'I-11 - IB'SE[II

CONTINUE
CONTINUE
If(6'St~N,GT,IWPwTHIRETURN

WR!TE(4 '8'SE~"'1 [~INPRT (J I, J .1, 18~THI

P~ACE SCALE AXiS ON H,P

MINUH·OF~LMI-O'8~MN

CAL~ SC'~E (lHPWTM. IHPL TH, SC'LWP, SCALX, SCA~Y, H>NUHI
RETURN
tNO
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O~TERMIN~ INFECTEO AR~AS POSITION "ITM R~SP~CT TO TRANSECT .INE
AN BRANCM TO APPROPRIATE nCTION

AOJUST VARIAB.ES TO ACCOUNT FOR OIRECTION OF TRAVERSA. OVER
TRANSECT .INE ANO "HICH SlOE 0' THE TRANSECT .INE THE AREA
IS ON

IF (.INOIR OGRO, NUN) ,E~ ,I) vOUn'.IN. TH OGRO, N.INl.'O 1ST]
IF (SI0[,f~,LtFT,ANO,.INOI.[I'RO,N.IN),fQ,llXOIST30_XOtSTJ

IF (SlOE ,EQ,RIGHT, ANO ,.INOIR OGRO, N.IN) ,EQ,2l XO ISn.-xoun

CA.CU.ATE COOROINATES OF CENTRE POINT

IFCLN,E~,I)

IICNTP•• [N.IN - II • (OSTWN(ANA.) I 8CA.') + xOlsn I SCA"
+ GSPlANA.,IGRO) I SCA.X + 25

IF (.N,E~,2)

IICNTPX.(.BASE(ANA.)-(N.IN-I).OSTWN(ANA."/SCA.X+xOIST3/SCA.X
2-GSP(ANA.,IGRO)/SCA.X+25

ICNTP, • I~NOI[IGRO,N.INl + '01ST3 I SCA.V
SUIltANCI * 0
OIST • OIST I 57,295180

CA.CU.ATE POST IONS OF BOUNOARV POINTS ABOUNT AREA CENTRE

PUCE POINTS ON APPROPRIATE RECORO IN MAP FILE

IF(III,GT,IMPOTH)GO TO S
IF(III,E~,0)111'1

00 b l'I,NSEG-I,2
II • ISTPTX • (J • OIST • SINCCNTANG» I SCA.X •

(SIN(CNTANG-I.57) • OAfACl,I) I SCA.X)
III • ISTPTY - (J • OUT' COS(CNTANG» I SCA.' •

(COS(CNTANG-I,S7) • OATA(I,I) I SCA.V)
J • J + 1
GO TO 5

CONT INUE
KI( • 3
J • I
00 7 I-l,NSEG,l

II • ISTPTX + (J • OUT. SIN(CNTANG» I SCA.' +
(SIN(CNTANG-I.ST) • OATAO,I) I SCA• .,

III • ISTPTY - (J • OUT. COS(CNTANG» I SCA.V 
(COSeCNfANG-I,5T) • OATACl,I) I SCA.n

J • J • 1
GO TO S

CONTINUE
GO TO 1"0

CA.CU.ATE POSITION OF 80UNUAR, POINTS ON EITHER SlOE OF
CENTRE UNE

IF(.INOIR(IGRO,N.INl,EQ,2lGO TO 20
1'(PRJ1,GE,0.A NO,SIOE,EO,RIGHT)CNTANGsCNTANG+160
IF(PRJI,.T,0,A NO,xOIST3,GT,ABSIPRJlllCNTANGoCNTANG,!S0
GO TO 30

20 IF(PRJ2.GE.0.ANO,SIOE.EO.lEFT)CNTANG*CNTANG.18e
I F lPRJ2,.T,0.ANO,.0IST3,GT.ABSlPRJ2»)CNTANG·CNTANG+180

30 IF I CNTANG, GT• 3b0) CNTANG 'CNTANG-3b0,
CNTANG • CNTANG I 57,295T80

CA.CU.ATE START POINT ANO ENO POINT OF CENTRE UNE

IF (.N. EQ,I)
IIST"Tl 0 (N.IN _ Il • (OSTON(ANA.) I SCA.X) + XOUT4 I SCA.X

+ GSPlANA.,tGROl I SC'.X + 25
IF (.N,EQ,2)

IISTPTX.(LBASE(ANA.l-(N.IN-ll.OSTON(ANA.)/SCAL' +XOIST4/SCA.'
2-GSP(ANA.,IGRC)/SCA.X +25

ISTPTY • I8NOI (IGRO,NUN) • VOIST4 I SCA.V
IEOPTX • I5TPTX • (OI5T • [N.INES + I) • SlN(CNTANG)) SCA.X
IEOPTY • ISTPTY - (OI5T • [N.INES + Il • COS(CNTANG» SCA.V
1(1( • 1
00 I 10 1,2

GO TO <3,0) I
II • ISTPTX
III • ISTPTY
GO TO 5
II • IEOPTX
III • IEOPTY
GO TO 5

CONTINUE
1(1( • 2
J • I
NSfG • NlINfS * 2

C
C
C

5

AOO CA.CU.ATEO POINTS TO APPROPRIATE .ECORO IN MAP FI.E

1F(III,GT,tMPWTH)GO TO 2
HOII,EQ,0)111'1

IF(II.GT.IMP.TH,OR,II,.E,0)GO TO 2
REAO (4 'I III (UNPRT (J) , J'I, IMP. TH)
.INPRT<l1l • NUMBER(NUM)
oRITE (4'111) (.INPRT (a) ,"I ,IMP. TH)
SUMANG • SUMANG + OIST

CONTINUE
RETURN
ENO

III • ICNTPV _ I VOFF

THIS SUBROUTINE SUPERIMPOSES INFECTEO AREAS M~ASUREO

8V THE .INEAR METHOO ON THE TRANSECT .IN~

C.*** •••• *.** ••••••• *••• • ••• • ••••••*.*·.·.·.·.·.·**··*.*******.***
.OGICA•• I SIOE,8.ENO(10)
COMHDN/CI( INGRO, NL IN, ~CEN, XlEN, ME TH, NCLASS, PRB,

INSTOI, NGROI, N.INI, NCENI
COMMON/MAP/GSP,STRREF,STRPNT,lINlTH,IBN01,OTROST,PRJ1,PRJ2,

OSTI2,VOST22,XOIST2,PTI,PT2,'0IST3,XOIST3,0IST,
DATA, NL I NE!, l INO 1A, .:01 ST4, YOl S T4, CNT A.NG, IHPL TH, OS TIIIN

I , OSTFOR, OSTBCa, SeA.MP, SCA.. , SCA.', IBRNG,. TAPE, .SASE, SlOE, .UNO
INTEGER GSP [\0, bl ,STRHF, STRPNT(b, 10) ,.IN. TH (b, \0)

• ,IBNOI [b,10), OATA (5 ,10) ,.INOIR (b, 10) ,05TWN (0) ,.BASE (I~) ,IBRNG C\0)
INTEGER ANA.
.OGICA•• I .INPRT(39b),.EFT,RIGHT,NUM~ER(30)

DATA RIGHT/'R'I
DATA Lf.FT/'l'I,NUH8EFtI'1', '2', til', '4', '5', '6>tI, '7', '8', 'q" 'A',

'8', 'C', '0', 'E', 'F', 'G', 'H', '1', 'J', 'K',
'L', 'M', 'N', "0', 'P', '0', "R", '5', 'T', 'U'I

C
C AOJUST VARIAB.E FOR OIRECTlON OF TRAVE. A.ONG TRSANSECT UN~

C AND SlOE OF TRANSECT .INE AREA IS ON
C

IF (.INOIR <lGRO, NUN) ,EQ ,I) VOISro •• IN. TH( IGRO, NUN) -'OISTO
IF[SIOE,EQ,.EFT,ANO,.INOIR(IGRO,N.IN),EQ,I)XOISTO'-XOIST4
IF (S 10E, EQ, RIGHT, ANO, .INO IR I I GRO, N.I N) ,EQ, 2) XO I ST 40- XO 1514

CONVERT EXTEHNA. ANG.E5 TO INTERN'. AN'.ES

IF [CNTANG ,G T,IS0l CNTANG.CNTANG-IB0
C
C DETERMINE AZIMUTH OF CENTER UNE
C

C
C
C
C

C
C•••• ** ••• ****** ••• *•• *.**.* •••••• * ••••••••••• *.* ••• *.** •••••••• *.

SUBROUTINE MAP4(IGRD,NUH,ANAL,IMPWTH,LN)

SCAU
SCA.V

ou 1 I*l,NlINES
tXOFF • (SlN(SUMANG) • DATA(I,I»
IVOFF 0 (COS[SUMANG) .OATAO,I)
II * ItNTP)( + 1)(0"

IFCII,GT ,IMPUH)GO TO

00 1 •• l,b
GO TO (l0d 1,12,13,14,15)

10 IF(PTI,EQ,PT2lGO TO I
II • ITRPNT
III • PTI I 80.V • IBNOI<lGRO,NUN)+0,5
GO TO 20

II IFCPH,EQ,PTllGO TO I
III • PT2 I SCA.V + IBNOI(IGRO,N.IN)+0,5
GO TO 20

Ii IF(lFM,GT,I,OR,IMAP,EQ,I,OR,MfTH,GE,SlGO TO I
II • !TRPNT • «PRJI + PRJ2) I 2) I SCA.X.0,5
III • (OTROST .0STFORl/ SCA.V + ISNOI (IGRO,N.IN).0,5
GO TO 20

13 IF(I'M.GT.l.0R.IMAP.EQ.1.0R.~ETH.GE.8)GO TO 1
III. (OTROST-OSTBC., I SCA.V+!eNOI(IGRO,N.INl+0,5
GO TO 20

14 IF(1'M.EQ.4.0R.IM.P.EQ.1.0R.~ETH.GE.8)GO TO 1
II • ITRPNT + PRJI I 8CA.X+0,5
III 0 V08T12 I SO.V + IbNOI<lGRO,N.INl+0,5
GO TO 20

15 IFCIFM.EQ.4.0R.IMAP.EQ,l.0R.METH,GE,8)GO TO t
II • ITRPNT • PRJ2 I SCA~X.0.5

III • V05T22 I SCA.V • IBNOI(IGRO,N.INl+0,5
GO TO 20

AOO CA.CU.ATEO POINT8 TO RECORO IN MAP FI.E

IFClII,GT,IMP.THlGO TO I
IF[III,EQ,0llll'l

IF<lI,GT,IMPUH,OR,II,.E,0)GO TO I
REAOCO'I1I) (.INPRT(Jl, J'I,IHP. TH)
.INPRHIIl • NUMBER(NUMl
"RITE (0'111) [UNPRT (al ,"I,IMP. TH)

CONTINUE
RETURN
ENO

C
C
C

20

OETERMINE OIRECTION OF TRAVE. A.ONG TRANSECT UNE ANO AOJUST
VARIABUS TO ACCOUNT FOR OIRECTION
IF (.INOIR<lGRO,N.IN) ,EQ,2)GO TO 150
PTI •• IN.TM<lGRO,N.IN) - PTI
PT2 • UN.TH(IGRO,NUN) - PT2
VOSTl2 • UN.TH<lGRO,N.INl - YOSTIi
VOST22 •• IN. TH <lGRO, N.INl - V08T22
OTROST ••INUH(IGRO,N.INl - OTROST
OSHOR.-OSTPOR
OSTBCa._OST8Ca
PRJI.-PRJI
GO TO 300

150 PRJ2o-PRJ2
300 CONTINUE

IF (.N,EQ,1l
IITRPNTo(N.IN - Il.(OSTWN(ANAU/SCA.XJ+GSP(ANA.,IGRO) I SO.X • 2S

IF (.N,EQ,2) ITRPNTo
I (.BA8E (ANA.) _ (NU N-I) .08TWN (ANA.) II SCA.X-G8P (ANA., I GROll 8CA. X+25

CA.CU.ATE BOUNOARV POINT8

C
C••••••••••••••••••••••••••••• _••••••••••• _••••••••••••••••• _

SuBROUTI NE MAP 3 [I GRO, NUH, ANA. ,I MPoTH, .N)
C
C THiS SUBROUTINE SUPERIMP08ES INFECTEO AR~A5 MEA8U~EO BV THE RAOIA.
C HETHOO ONTO THE MAP OF TRANSECT .INES ANO BASE.INE

C. *III lit ***••• lit .. *_Ill. _lit •• "" *.*...***. *** III *._ *.* **tr .***. * *. ***** *. *._.*.
.OGIO•• I 810E,.,R,B.ENO[\0)
CQHMON/Ck /NGRO, Nl..1 N, NeE N, XlEN, METM, NeL. ASS, PRe,

INSTOI, NGROI, N.INI, NCEN I
COMMON/MAP/GSP,8TRREF,8TRPNT,.IN.TH,IBNOI,OTR05T,PRJI,PRJ2,

• 08TI2,V08T22,XOl5T2,PTI,PT2,VOl5T3,XOl5T3,OlST,
• OATA,N.IN~S,.INOIR,XOIST4,VOIST4,CNTANG,IMP.TH,OSTWN

I ,OSTFOR,OSTBCa,5CA.MP,SCA.X,SCA.V,IBRNG,.TAPE,.BASE,SIO~,B.ENO

INTEGER GSP (10, b), STRREF, STRPNT [b,\0), .IN. TN (b,\0l
.,IBNOICb,10),OATA(5,10),.INOIRCb,10),OSTON(10),.BASE(10),IBRNG(10)

INTEGER ANA.
.OG IC A.'I 1••Na, U NPRT <39bl ,.EF T, RIGHT, NUHSER (30)
OAT A RIGHT/'R'I
DATA IfJLNK/' ",lEFT/'L'/,NUM8ER/'1', '2', 'l', '4', '5', '6>', '7',

'8', ,q" 'A', 'B', 'C', '0', 'E',
'F', '(i', 'H', 'I', 'J', '1(', 'l',
I'M', 'N', '0', 'P', '0', 'R', '5',
'T','U'I

I
I



IF(lI.GT.IM'lTM.0~.II.LE.0lGO TO e
~EAO 1"1 II) IUN'.Tll) .l'I.IMPl TMl
lINP.TlII) • NUMBE.INUHl
~.I 1 Ero' II I) IlINP.TlK l,K'1 ,1H'l TM)

8 GO TO (l,b,7)Kk
\00 .E TU.N

tNO

c*.*••• **.*** •••• **••••*.*********•• *.*.**.*~*••••• *.* .* ••_._.t ...
sue. OUT! NE HAPE.~ I 5 IDE. CNHNG. PTi. FlAG rOA U. NU NfS. HE T", NG.O, Nl IN,

*NCEN, HU.P)

lMls SU88~OUTINE CHECKS FO. E~.O~S IN HA••ElATEO VARIABlES
C*." ••• * ••••••••••••• * •• **.* •• " *•• " *."" •• "•• " " "

IN1EGE. OnAl5,10l
lOGICAl FlAG
LOGICAL-t SIDE,l,R
DATA L/"l'I,A/"R'1
IFlIMAP.lE.l.O •• SIOE.EQ.l.O•• SIOE.EQ •• )GO TO '00
FLA' • ,," ALSE"
•• I1EI",IIII)FlAG

1111 fORMAT!' ',L.)
•• ITE 1....50)

450 FOFH1A'('l!J·,'E.RROR MESSAGE FOR MAPPING ROUTINE')
WRI TE (b, 401 )NGRO, NL IN, NCEN

401 FORMATC" ',"CENTRE 10',313,' INVALID CHARACTER ENTERED FOR SIOt.')
'00 IFlCNlANG.lE.300.ANU.CNTANG.GE.0lGO TO .0b

FLAG. ,FALSE •
•• !TEC .... 50)
.RITE lb. 003) NG.O, NUN, NCEN

4GB FORI"UTC' ·,'CENTRE 10',313,' CENTRE LINE "'N~L.E BEYOND 80UNDS")
40b J. NL.INES

]F(~ETH.EQ.3)J·NLI~ES.i

IFlJ.GE.10.0•• J.EQ.8)GO TO 101
00 lee l*l,J

IFlOAUll,ll.NE.8)GO TO In
FLA(; • ,FALSE •
• RJTElb •• 50)
iIIR I TE (ft, 1,J"8) NGiRO, Nl IN, NCEN

408 FORMAT(' ·,'CENTRE 10',313,' NUM8ER OF MEASUREMENTS AND MEASURE
.HENTS LISTED 00 NOT COR.ESPONO·)

100 CONTINUE
00 101 [-J+l,10

IFlOA1A(I,I).EQ.8)GO TO 181
FLAG _ .' ... LSE.
WRITECb,'l5ld)
~RI TE (b, 1,J08) NGRD, NL IN, NCt:N

101 CONTINUE
181 IFlNLINES.lE.5.0R."El".NE.3)GO TO 105

'LAG. ,"ALSE •
•• ITE C". 450)
wRITEC&,G09)NG RO,NLIN,NCEN

409 FOR,..ATC' ','CENTRE 10',313,' TOO MAN'r' MEASUREMENTS SPECIFIED 'OR L
*]NE ... N I'1ETMOO')

\05 IF (NUNES.lE.10lGO 10 183
FLAG a .FALSE,
WRITEC ... 450)
wRI TE Cb, Q 10) NGRO, NL It.l, NCEN

G10 FOAMotT(' ','CENTRf. 10',313,' TOO MANY MEASUREMENTS SPECIFIED FO~ R
.... OIAL METHOD')

103 "E TURN
END

C••••••••••••••••••• f1" •••••••••••••••••••••• • •••••••••••••••••••••

SUSROUTINE SCAlElIHP.TH,IHPlTM,SCAlMP,SCAl_,SCALY,M_NUH)

TMIS SUB.OUTINE PlACES A SCALE ALON. TME _ AND Y HIS OF T"E
INFECTED A.EAS HAP

C••••••• til .. til til ••••• *•••••••••••••••••••• 111 ••••• *
lOG lCAl_1 DOT, COHHA, LI NP.H 3qbl , IBLNK, OSTNCEl') ,ZE.o
OAT, OOT/'.'I,C:OMMA/','I,18LNK/' 'I,ZERO/'0'1
NE_OIY'M_NUM/108
NEXOI~aN~XOIV.100

00 2 1-1, IMPwTH
REAU I"' I) lUN.RHl) .l'I,IHPl TM)
YNUM.MJNUM- (I. t) *SCAL Y
8aNExDIV
IFIB.ll.100).0 TO q
AEMaAMOO (YNUM, 8)
IFIREM.LT.SCALYlGO 10
DO 1 J -1,3

JJ a (J • 1) • 132 + "
L1NPRT IJJ) • OUT
IF IAUITNU.'.l T .SCAl T)lINPRT lJJ) 'ZERO

CONT INUE
.R I 1 E CO' I) l II NP RT (L l , L'I • IM'L T")
GO TO l
NUMayNUM/UI0
NU""aNUM*100
NDUI Y.NE_O I Y-I00
ENCOOEl"qqe,OSTNCE)NUM
00 10 J·1,J

J J • l J - I) - 131 • I
LINPRTIJJ) • DS1NCEll)
LINPRTIJJ.\) • OSlNCEIl)
LINPRTlJJ'l) • OSTNCEO)
UNPRTlJJ.3) • OSTNCEl")

10 CONllNUE
.R ITE l4' I) IlINPRHll ,L'I, IMPl TM)

CONTINUE
00 & IJ_l,2

NEXOlV'100
DO 5 l-q,39b
XNUM_(l-ll·SC:ALX
B·NExOIV

REMaAMOO CXNUM, 8)
IFCIJ.EQ.llGO 10 7

IFC.EH.lT.5CAl_,GO 10 28
Iq UNPRTlll • OUT

GO TO 5
10 LINP.TlI) • COHMA

44

GO TO 5
IflREM,.E.SCAlX.U~._NUH.lT.100)GO TO 5
NUMaXNUM/100
NUM-HUM.le"
NE _ 0 I V.NE _0 I V'108
ENCOOEl"qqa,OSTNCE)NUM

qqB FORMATlI"
IF(I.U.3)GO TO 5

LINPRTCI-l) • OSTNCECIl
LINP.Tll-n • OSTNCElll
lINP.TlI) • OSTNCE(3)
lINPRTlI'I) • OSTNCEC.)

CONTINUE
IFlIJ.EQ,I).O TO 108
"I TEC" IH'.TM) lUNPRHU ,l'I, Hb)
GO 10 b

188 •• ITE l.'IHP.T"-I) ILlNPRT ILl, l'l, Hb)
00 33 L-1,l9&

LINPRreU • IBlNK
33 CONTINUE
.. CONTINUE

RETURN
END
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