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Program_Description

This program calculates the percent of each species
(up to 5) inventoried, average tree spacing, average breast
height diameter, existing D+ spacing, desired D+ spacing,
actual trees per acre, desired trees per acre, excess trees
per acre and the percentage of good, fair and poor trees. The
calculations are based on data collected using the =zig-zag
transect. Input data includes an abbreviated species type,
distance between trees in feet, diameter at breast height
(DBH) of individual trees in inches and the individual tree
condition of good, fair or poor.

The desired D+ spacing can be designated by the user
(see Oregon Specification 654 for recommendations), or
calculated based on Site Index supplied by the user. O0On the
westside, Douglas—fir stands wuse Site Index derived from
McArdle’'s 100-year base site curves, USDA technical
bulletin no. 201. For the eastside, Douglas—-fir and Fonderosa
pine stands use Site Index derived from Meyer 's 100-year
curves, USDA technical bulletin no-. Z0. D+ spacing will
correspond to recommended spacing in Oregon Woodland Inproved
Harvesting Specification 6&54.

The results of the pregram will be accurate and
representative of the unit bteing measured, provided that
transects are located in typical parts of the forest stand.
More than one transect may be needed per unit. '

The =zig-zag transect information 1is to be used for
planning purposes only. Do not attempt to use for yield or
valuation estimates. For instructions on the use of the
zig-zag transect, see Fart 535, Subpart B in the National
Forestry Manual.

Egquipment

This program is designed to rum on the HF-41 series calculator
with or without a printer attached. The HF-41 should have at
least 219 registers of available memory +for the program to
run properly. The standard HF printer (82147A) or the HF-IL
printer (BZ162A) may be used. The HF card reader (82104A4)
must be used to locad the program by magnetic cards into the
calculator memory. The HF tape drive (B21&61A) may be used to
load the program from mini cassette tape.
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C. Instructions to_Load Program

1'

]

Turn the printer, tape drive and calculator on and
position the print mode switch to the manual (MAN)
position.

Clear all key assignments in the top row of the
calculator keyboard by pressing keys [1 (SHIFT), ASN,
ALPHA, ALPHA, and each key in the top row. If no key
assignments have been made to these keys, simply
continpue to the next step.

Fress keys XEQ ALPHA S 1 Z E ALPHA 110.
Fress keys [1 (SHIFT) GTO . .

Insert the 7 magnetic cards labeled WOOD , sides 1
through 13 into the card reader or insert the proper
mini cassette into the tape drive, press keys ALFHA
WOOD ALPHA and XER@ ALPHA R E A D P ALPHA.

NOTE: If TRY AGAIN is displayed in step 23 or in step S, some

of the

existing program memory will have to be cleared or

additional memory added before the program can be loaded.

It
memary ,

the program 1is already loaded into the calculator
press keys XEQ@ ALPHA WDODOD ALPHA. The

calculator should respond by displaying DESIRED D+=? if
no printer is attached or OWNER-? if a printer is attached. If

you are

loading the program by magnetic cards, the program

will automatically start to run as scon as the last card is:
read into the card reader. If the preogram is not in the
calculator memory, see the instructions to load program.



User Instructions

SIZE-110
Step Display
1o OWNER-?

3]

11.

ASSISTED BY-7?
DATE-?
DATE;RH/?
DATE—-xx/wu/?

DESIRED D+=7?

SITE INDEX="?

E OR W

1. SPECIES?

DIST=?FT

DBH=7IN

Continued Next Page

Instruction

ey in the landowners name.

Eey in your name.

ey in the month (1-12).

ey in the day (1-31).

Fey in the year (19ux).

Key in the desired D+ spacing
in feet and go to step 9. If
unknown press R/S5 and continue.
Key in the Site Index of the
predominate species.

Fress the A (blue letter) key
if the =site inventoried is on
the Eastside of the Cascade
Mountains. E
Fress the E (blue letter) key
if the site inventoried is on
the Westside of the Cascade
Mount&ains.

key in a letter code of the
species encountered during the
transect.
Examples:; Western Hemlock-
Douglas Fir-—

White Fir-

Fort Orford Cedar-

ey in the distance in feet
between the previous and current
tree of the transect. To correct
data previcously entered, press
R/S and go to step 9.

key in the diameter of the
current tree in inches. To
correct data previously entered,
press R/S and go to step 9.

—
o

SCS OR

Press
Key

R/S
R/S
R/S
R/S

R/S

R/S

R/S

AST-Ablue)

WEST-E(blue’

WH
DF
WF
POC
R/S

R/S

R/7S
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E. User Instructions Continued

Step

14.

16.

Display

2. SPECIES?

DATA OK? Y/N

TREE NO7?

WORK ING

AVG SPC=uxFT

Continued Next Page

Instruction Press
Key

Fress the key in the top row

of the keyboard associated with
the letters displayed to indicate
if the tree is in good, fair or
poor condition.

Good Condition— G A(blue)
Fair Condition—- F Ciblue)
Foor Condition— P E(blue)

To correct data previously entered,
press R/S and go to step 9.

Repeat steps 9 through 12 for

all of the data to be entered

and press R/S at step 9 if the

number of trees inventoried is

less than 20. R/S
If no printer is attached, go

to step 16 once all the data

has been entered.

If a printer is attached. the

input data will be printed. If

the data is okay, key in Y for

yves and go to step 16. R/S
If there is a mistake in the

data entered, key in N for no

and continue. R/S

ey in the number of the tree
for which the data was entered
incorrectly and repeat steps @
through 12 and step 14. R/S

The calculator will sort the
data entered and compute the
summary data. Run time is
approximately 40 seconds.

The summary data will be printed

it a printer is attached., see

example problems for format.

If no printer is attached, the
summatry data will be displayed.

Fress R/S after viewing each

answer . R/S
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Z. User _Instructions Continued
Step Display Instruction Press
kKey

18. END PRGM The symbol for the termination
of program execution will be
displayed. All data is saved
and can be reprinted or displayed
by executing the following steps-
To print data-
1. Insure calculator is off.
2. Attach printer.
3. Turn printer and calculator on.
4. Fress R/S.
To view summary data only-
i. Turn calculator on.
2. press R/S.
See instructions to run program to
repeat the program for another
transect.

F. Program Limits
The Site Index must be between O and 250 or it will be
prompted for again.
The species abbreviation must be entered the same each
time for the proagram to sort the data correctly.
Data may be entered for 1 to 20 trees but no more than
20 trees due to the storage limitations of the calculator.
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Given— Transect site on the westside of cascades.
Site Index= 170

Species

Western Hemlock

Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir

Western Hemlock

Dounlas Fir
Doualas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Douglas Fir
Solution-—
OKNER-EXAMPLE 1

Distance Diameter
feet inches
10 14
10 15
i8 16
15 16
9 20
S 8
12 (23
= 8
o =]
8 16
18 20
12 i8
14 18
32 12
18 16
16 20
0 16
2 14
6 18

SUNMNARY

ASSiSTED BY- B WILSON

DATE-12/16/1985

USDA SCS
116-14A6
TRANSECT

DIST DIA
SPECIES FT  IN

1. WH 10 14
2. DF 10 15
3, DF 18 16
4, DF 15 1b
3. DF 9 20
b. DF 3 8
7. Wi 12 6
8. DF 3 8
9. ] 8

WEST SITE INDEX=170

AVE SPC=13FT
AVE DBH=13IN
D+1=0

DESRD D+X=3
TREES/AC=194
DESRD/AC=109

EX TREES=8Y
DIA= 6 T0 20 IN

SPECIES-
901 DF
101 WH

QUALITY-
600D=70%
FAIR=25X
POOR=51

Condition

Good
Good
Good
Good
Good
Fair
Foor
Fair
Fair
Good
Good
Good
Good
Fair
Good
Good
Good
Good
Fair
Good



g14LBL “WOOD"
82 FI¥ #
83 CLREG

@44LBL 15
85 CF 29
86 FC? 55
87 GT0 o4
88 SF 21
89 AON

18 ~OMNER-*
11 ACA

12 =F7"
13 PROKFT
14 RCA

13 PREUF

16 “RSSISTED BY--

17 ACH

12 ASTO ¥
19 CLA

28 ARCL ¥
21 “HED BY?"
22 PROMFT
23 Ach

24 PRBUF
25 ROFF

26 "DATE-"
27 ASTH a6
28 "k

29 PROMPT
38 CLR

21 ARCL e
32 ARCL X
13 "
34 PRONFT
35 (LA

36 RRLL &6
37 RRCL Y
I8 ke

39 ARCL &
48 ACA

41 *ps7°
42 PRONPT
43 I!-l

44 RRCL %
45 RCA

46 PREUF
47 ALY

43 SF 12

49 = ISDw 5CS-

58 PRA
sto- 216-2RG"
32 FRR
33 = TRANSECT-
34 PRA

WOOoD

35 CF 12
56 RIY
79

58 SKPCHR

59 "DIST DIA

66 ACA
61 PRBUF

62 "SPECIES FT -

63

"k IN COND-
64 PRA

63 FS? 6@
66 GT0 &2

H7+LBL 88
68 CLR

69 “DESIRED D+=2-

78 PROMPT
71 X28?
72 GT0 81

73+LBL 19
74 CLX

79 =SITE INDEX=7"

83 -

76 PROMPT
77 ¥=0?
78 G106 19
79 570 &2
88 25@
81 ®{Y?
82 GTO 19

gIeLBL 26
84 SF 27

E OR W
86 PROMFT
87 GT0 28

GEeLBL R
89 =EAST"
9 ASTO 82
91 12.8%
92 -44 E-3
93 GT0 &8

G4+|BL E
95 "WEST"
9% ASTO 83
97 9,25

93 -25 E-3

99+LBL €8
188 RCL 82
181 =

116

SCS OR

182 +
163 RND

18441 BL 81
185 ST0 81
186 3e.1e9
187 STO o6
168 1.821

189 STO B4

110¢LBL 21
111 CF 23
112 S5F 29
113 CLR

114 ROM .
115 ARCL B4
"k SPECIES?"
117 PROMFT
118 AOFF

119 FC7 22
128 GTC 82
121 "+ -

122 ASTO IND @8

123 CF 22
124 15C e

125 "DIST=2FT"

126 PROMFT

127 STC [HD &0

128 FC? 22
129 610 16
138 1SG @9
131 CF 22
132 ~DEH=7IN"
133 PROMPT

134 570 IND @e

139 -

135 FC? 22
136 GT0 1s
137 156 0@
132 SF 27

E F P
148 PRONPT
141 CF 27
142 GT0 16

143+LBL A
144 22
145 G0 98

146eLBL C
147 23
148 GT0 B8R

14%3+LBL E
158 24



gram Listing Continued

151eLBL B2

152 STO IND ee

153 CF 27
154 FS7 81
155 GT0 32
156 RCL @@
157 INT
158 1 €3
159 /

168 ST0 25
161 156 84
162 16 08
163 GT0 21

164¢LBL A2
185 FL? 55
166 GT0 44
167 RCL 25
168 2@

169 +

178 570 o4
171 1,821
172 ST0 @4

1730LBL
174 %E6
175 #LL
176 FS?
177 16 o8
178 CLR

179 SF 29
198 ARCL 84
181 CF 29
152 18

183 RCL ¢
184 X(Y?
185 + -

™I 0O e
-

126 ARCL INE @@

187 ACA

185 156 @@
189 4

198 RCL IND &%
191 ACX

192 LOG

192 INT
194~

195 SKPCHE
195 156 @@
197 LA

193 3

199 REL IHD @&
288 ACE

281 LOG

268z INT

281 -

wWOooD

284 SKPCHR
28% 1SG 68

286 RCL IND 08

287 XEQ IND ¥
208 ACA

289 PRBUF
218 FS?C 81
211 GT0 33
212 1SC 84
213 15G 8@
214 GT0 32
215 GT0 32

216¢LBL 22
217 =GODY-
218 KN

219+LBL 23
228 “FAIR"
221 RTN

222¢LBL 24
223 “POOR"
224 RTN

2230 BL 33
226 AON

227 “DRTA OK? Y/N*

228 PROMRT
225 ASTO ¥
238 A0FF
231 "y
232 ASTG 't
233 ¥%=Y7
234 GT0 48
235 "N"
236 RETO Y
237 ¥#Y?
238 GTO 33
239 SF 81

248 "CORRECTIOR®

241 PRA

242 “TREE ND.7"

243 PRONPT
244 STO o4
245 CF 88

246¢LBL 1%
247 RCL 84
248 INT
249 4

258 *

231 26,183
232 +

253 570 0@

-—H—
SCs OR

254 ST0 29
255 GT0 21

2560LBL 48
257 FSC 86
258 GT0 18
259 32

268 XEQ 88
261 1 E-3
267 -

263 ST0 88
264 RCL 32
265 ST0 16
266 ST0 17
267 CL¥
268 ST0 85
269 STO0 86
278 ST0 22
271 ST0 23
272 ST0 24

273LBL 25
274 RCL 16
275 RCL IND 0@
276 ST+ 85

277 ¥Y?
278 510 1
279 RCL 17
280 XY
281 X¥Y?
282 S0 17
283 IS o#
284 GG 25
285 38

286 XEQ 85
287 3 E-3
288 -

289 STC @0 -
298 RCL 340
291 ST0 11
292 11,815
293 ST0 84
294 21 E-3
295 ST0 15

2964LBL 26
297 RCL 11
298 RCL IND @@
299 ¥=Y7
38R 156 18
381 GT0 81
382 GT0 @4
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H. Program Listing Continued

' 398 1SG 10
383+LBL &1 349¢LBL 28 399 GT0 27
364 RCL 19 356 RCL B4 480 31
385 ¥=0? 251 RCL IND @@ 491 XEQ 88
386 XEQ @5 352 X>v? :gg 2 E-3
387 RCL 12 357 §T0 04 =

385 RCL IND 08 354 1SG 88 484 ST0 90
389 R=Y? 355 GT0 28
318 1S6 19 356 RCL 94 _ 4954LBL 38
311 GT0 @2 357 ST0 IND 18 486 RCL IND @
212 GT0 84 359 %-87 487 ST+ 86

359 GT0 81 486 156 o6
J13+LEL 82 Jo@ RCL 18 489 GT0 34
314 RCL 20 361 K2y 410 33
315 ¥=4? 362 GT0 98 411 KEQ 88
316 XEG 65 363 CLY 412 570 89
317 REL 13 364 STO 18 .

318 RCL IND @@ 365 11 E-2 413+L8L 11
319 ¥=1? 366 CT0 81 414 RCL IND R@
320 15G 20 415 1
321 GTO 83 367¢LBL AR 416 ST+ IND Y
322 GT0 @4 368 RN 417 15C oa

369 RCL 19 418 GTO0 31
323+LBL 62 378 %277 419 RCL o8
324 RCL 21 171 GT0 @8 428 INT
325 ¥=87 72 CLY 421 31
326 XEQ 85 373 §10 19 fes
327 RCL 14 7412 E-2 23 4

= N .

52§2§CE=$?B * R 425 ST/ 65
338 Iss 21 3764LBL a8 426 517 86
331 156 15 377 RN 427 RCL 96

378 RCL 28 428 RND
3320LBL 84 379 ¥#Y? 429 ST0 6
£ 333 156 08 280 GI0 08 438 RCL 85
334 610 26 381 CL¥ 431 RND
235 GT0 @ 387 STO 28 :g% ST0 85
383 13 £-2 433 -
3364LBL 85 334 CTO 21 434 ST0 @7

337 RCL IND @& 4%5 41568
138 156 84 3956LBL A8 436 ST0 84

229 STO IND @4 186 RDN 45; REE e
348 RTH 387 RCL 21 4;8 3?;

388 XeY? Ll
3414LEL B 399 GT0 @ 448 ST0 B8
342 26,829 399 CLY 441 RCL 04
342 570 18 391 570 21 442 RCL A1

392 14 E-2 ::: fCL A
J44+L8L 27 393 GT0 81
345 18.821 445 Xt2
346 ST0 @6 : 3944LBL Af 448 /

347 RCL 1§ 395 CL% 447 5T0 89
348 5§70 84 . ' 442 -
3964LBL @1 449 STO 18

397 ST+ IND 18
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450+LBL 18
451 CF 29
432 FC? 55
453 GTO 88
454 ADY

455 SF 12
436 “SUMHARY"
457 PRA

458 CF 12
459 RCL 82
468 ¥=87
461 GT0 @8
462 CLR
453 ARCL @2

464 *F SITE INDEX="

465 ARCL 82
466 PRA

467+LBL @
458 FC? 53
469 TONE 9

478 "AYG SPC=*

471 ARCL 06
472 "HFT*
473 RYIEK

474 "AYG DBH="

481

475 ARCL 85
476 "FIN®
477 AVIEM
478 "D+¥="
479 ARCL @7
436 AYIEW
"DESKD Ti+¥="
482 ARCL A1
483 RYIEW

484 "TREES/AC="

485 ARCL g
486 AYIEN

487 “DESRD-AC="

488 ARCL A%
489 AYIEW

498 "EX TREES="

491 RRCL 18
492 AYIER
493 “IIf="
494 ARCL 16
495 “F TO -
49% ARCL 17
497 F57 55
498 “F IN*
499 RYIEW
JBE FC? 55
Set 670 a8
S8z ApY

WOooD

583 "SPECIES--

584 PRA

S85+LBL 88
586 26.829
587 STO @8

S88+LBL 15
989 CLA

518 RCL IND @8

511 ¥=8?
512 GT0 68
513 XEQ "X-

514 RCL IND 06

515 XE@ Y-

S16eLBL 88
517 18G e
518 670 35
519 RCL 15
528 INT

521 X=8?
S22 GT0 8@
523 “0THER="
524 XE@ "X*
3235 RYIEW

S26¢LBL 08
527 FC? 55
528 GT0 08
329 RDY

338 “QUALITY-"

331 PRR

S324LBL B0
533 GO0D="
534 RCL 22
335 XE@ “¥"
536 AYIEW
237 "FRIR="
538 RCL 23
939 ¥ER -¥-
348 AVIEW
541 “POOR="
342 RCL 24
943 ¥EQ k"
544 AYIEW
345 SF 29
346 FIX 2

547 “END PRGH"

548 CF 21
549 PROMPT
558 SF 21
551 FIX @
552 FC? 55

-11-

SCS Ok

553 GT0 1@
954 SF @9
595 GT0 15

556eLBL 88
557 CF 21

558 “WORKING®

559 AVIEN

568 SF 21

561 RCL 29
562 +

963 4 E-5

564 +

565 RTN

S66¢LBL %"
S67 INT
568 RCL 22
569 RCL 23
578 +

571 RCL 24
572 +

573 7

574 1 E2
575 %

576 ARCL ¥
77 Ry -

978 RTN

379eLBL "Y"
53¢ FRC
5811 E2
382 *

582 ARCL IND X

584 AVIEW
585 END
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System_Configuration

Data Registers Status
ROO- Indirect Register Size- 110
RO1- Desired D+X Total Reqgisters Reqd- 219
ROZ—- Site Index User Status- off
ROZ— West or East
RO4— 473,560

Indirect Reagister
ROS— AVG DEH in feet

Sum of DBH's
RO&6— AVG Spacing in feet

Sum of spacings
RO7— D+X
ROB- Trees per acre
R0O9— Desired trees per acre
R10—- Excess trees per acre
Rl1l- Species type #1
R1Z— Species type #2
R1Z- Species type #3
Ri4—- Species type #4
R15—- Number ot other species types
Rib- Smallest diameter tree in inches
R17— Largest diameter tree in inches
R18— Number of species type #1
R19~ Number of species type #2
R20-. Number of species type #3
RZ1— Number of species type #4
RZZ- Number of trees in good condition
RZZ— Number of trees in fair condition
FZ24— Number of trees in poor condition
RZ3—- Indirect storage register
RZ&4&—- Largest percent of gpecies
RZ7—- Second largest percerit of species
RZ8— Third largest percent of species
RZ9- Smallest percent of species

Indirect Reqgister
RZ0 to R10%—- Input Data
Flags

Initial

#_ __8/€__  gSet_Indicates Clear Indicates
OO0 c Frint output only Nonactive
01 c Correcting data Nonactive
12 E Enlarded Frint Normal Frint
21 5 or C Frinter Enabled Frinter Disabled
27 C Numeric Input No Numeric Input
235 c Alpha Input No Alpha Input
27 S or C User Status On User Status Of+
2 g Decimal Set - No Decimal Set
55 S or C Frinter Attached No Frinter Attached
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. Program_Algorithms
Definition of Terms-
AVG DEH- Average diameter of tree at breast
height in inches.
AVG SFC—- Average spacing of trees in feet.
DESRD D+X- Value of X to determine tree
spacing desired in feet.
DESRD/AC~ Number of trees per acre desired.
DIA- Diameter range of trees measured in
inches.
D+X— Value of X to determine tree spacing
m=asured in feet.
EX TREES- Number of excess trees per acre
positive or negative.
SITE INDEX- Height of tree at 100 years of
age.
TREES/AC- Number of trees per acre measured.

Equations-—
AVG SFC=(sum of tree spacing) /20

AVG DBH=(sum of DEH's measured) /20
D+X= AVG SFC - AVG DEH

Westside-
DESRD D+X=((SITE INDEX) x =0.025) + 9.25

Eastside—
DESRD D+X=((SITE INDEX) x -0.044) + 12.09
2
TREES/AC= 43Z,560 / (AVG SFC)
-

s

DESRD/AC= 43,560 / (AVG DBH + DESRD D+X)

EX TREES= TREES/AC ~ DESRD/AC
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K. Program_Magnetic_Cards

Program cards available upon request from state staff forester or area foresters.

Technical Note #17 USDA Soil Conservation Service
Forestry May 1986



