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VOLUME EQUATIONS FOR YOUNG GROWTH SOFTWOOD AND HARDWOOD
SPECIES AT BOGGS MOUNTAIN DEMONSTRATION STATE FOREST

INTRODUCTION

The following paper briefly summarizes the development of the
local and standard volume table developed for BMDSF by
Piilsbury and Pryvor. Cubic foot and Scribner board foot
volume tables and equations are included.

BACKGROUND

Local and standard volume equations for Ponderosa pine {(FPinus
ponderosa Laws), sugar pine (Pinus lambertiana Dougl),
Douglas~-fir (Pseudotsuga menziesii (Mirb) Franco), canyvon live
ocalk { Quercus chrysolepis Liemb.}, black oak { Quercus
kelloggii Newb}), and Pacific madrone (Arbutus menziesii
Pursh) were developed for Boggs Mountain Demonstration State
Forest. For the three softwood species, local and standard
equations were developed for total volume in cubic feet and
Scribner board feet. For the three hardwood species, equations
were developed in cubic feet and for +two utilization
standards: 1) wood volume (WVOL) of a tree included the volume
of 81l segments from stump height to a four inch top minus the
bark volume (it does nct include the volume of the roois and
foliage) and 2) saw-log volume (SVOL) of a tree includes the
volume of all segments for trees eleven inches and larger;
volume was computed from stump height to a nine inch top
outside bark for straight sections eight feet long or longer
and excludes roots, bark and foliage,

METHCDS

A total of between 36 and 51 trees were measured for each
species from stands representing & broad range of
environmental, topographic, and site quality conditions.
Additionally, sample trees were chosen to represent a Ubroad
range of sizes. For softwoods, the diameters ranged from ten
inches %o 45 inches and heights ranged from 30 to 110 feet.
For hardwoods, diameters ranged from four inches o 40 dinches
and heights from 289 feet to 80 feet.



USE

The local volume table assumes that all variables are uniform
except for DBH (diameter breast height). Because of the
uniformity needed within the stand when using a local volume
table, it is usually only effective for a small area, such as
a watershed. In this case, the local volume table is accurate
for the State Forest which is 3500 acres. The table could be
used as a guide for estimating volume in other stands in this
area (Cobb Mtn., southern Lake Co.), but accuracy could not be
assured .

The cruiser measures only the DBH when using a local wvolume
table since all other factors (height and form) are assumed to
be uniform. GSpeciles identification is alsc necessary since
the tables are specific to each species. Measuring only DBEH
and species identification make for a relatively quick,
inexpensive cruise. Accuracy can also be greater than with a
standard table since height measurements are often the
greatest cause of cruiser error.

The standard table is based on two variables, DBH and height,
and all other conditions are assumed uniforn; it 1is more
accurate than a local table on a smaller sample. Because the
standard table can represent more stands than a local table,
it would also be more accurate than the local table on stands
off of the State Forest. The cruiser measures the DBH and
height and identifies the tree species. The table is not
sulitable for more than one species or locality.



YOOHG GROWTH PFOUDERQSA PINE
Baggs Mouncain Demonsticatlon Stats Foresc

Standacd VYeoluse Tabla !
Scribner (bd. fr.) 't

DBE Tekal Beligbt [fesk}

(io} 30 40 5¢ &0 70 80 20 100 118 120 130 140 150 160 130
10 24 18 30 33 35 37 39

12 4] 47 52 56 €0 84 &

1l 143 4 3} -] 94 100 105 Lo

16 T3 109 120 130 139 148 155 163 17D 137 102

ig 135 153 168 183 196 208 213 230 24Q 249 2SR 287 215

z0 184 09 230 249 267 283 298 313 339 I63 334

2 243 P 304 R T35 XL 394 113 431 448 4€4 508 522
24 313 155 352 425 455 483 508 333 553 a7 598 €55 671
26 449 455 337 575 510 129 b 781 305 az8 B51
28 €15 £67 4 157 906 93§ 963 999 1028 1056
30 a1s 873 926 1148 1148 11886 1223 1294 1292
32 1054 1118 1328 1386 14732 1478 1519 1580
34 1335 1597 1654 119 1182 1813 1863
1é 1662 1741 181& 1847 195%% 2020 2048} 2143 22014
kY] 2039 2127 2210 2290 2166 2439 2510 2574
40 24790 25487 2660 2748 2833 291> 2993
42 - 3067 3169 3267 3362 3451

Scriboer {kd. fc.) = Scribrer poard foor volume based op DBH and total Live helghe.
Tabla 1
Stezadacsd Veluns Txbla *
Total Volume {ocu. f¢.) '+

vBE Tots)l Beigbt [feet)

(ip) i0 i0 50 6D 70 80 20 100 110 1z0 130 140 150 L8O 170
1¢ 3 1o 11 12 t3 14 15

12 13

14 19

1é 25

19 3z Xl &9

0 41 84 BY

22 EY 104 108 V1] 114
24 62 127 il 135 139
26 151 15¢ L&l 166
28 178 184 190 153
30 208 21% 221 228
32 240 248 256 263
34 215 284 293 30
k] 254 287 278 291 102 e 322 32 z
19 £l 315 338 3490 5% 364 115 386
40 353 3e7 181 395 408 420 432
42 43% 4449 455 468 482

Tacal VYalums {cu. fL.) = Total volume In cublc feet based on OBM and Lolal Cras he lght .
Tabla 2
HOTES :

Black Line itodlcoatea ragga of data. 4


http:(bd.ft.)

TOOKG GROWZH SUGARA PIRE

Boggs Mountaln Demongicoation State Forest

Standard Volume Table *
Scribner {bd. fr.) -

DBH Tatal Helght (faet)

{in) 30 40 50 &0 10 g0 94 100 110 1240 130 140 130
ic 13 18 24 31 13 44 52

12 19 47 57 | 4] 19

14 28 22 97 il 12%

16 a8 112 132 153 178 199 222

13 50 72 96 174 292 232 262 292

z49 LY 33 122 232 158 296 334 ity

iz 19 114 152 142 27 323 i1 3] 417 466

24 97 140 186 235 286 330 399 452 510 570 631

26 224 283 345 109 475 544 614 686 760

2B 266 i3g 410 188 565 646 129 915 903 93]

ip 395 481 370 937 1080 1165

22 558 17 1111 1231 1353 R
34 443 162 127% 14171 1558 IR0
3 &0 1412 1157 1307 laal 1E18 17179 154%
ag 1147 1312 1382 1656 1835 2017 2203
10 1292 1478 1830 1666 3087 2272 2481
42 1655 1870 2040 2314 2544 21749
Y ZOR3 2328 2578 2834 3096
46 2305 2581 3143 3432
[E:] 2849 3156 3469 31744

scribner {bd. ft.] = Scribner bosrd foot volume based on DBH and total ¢ree height.
Table 3
Standard Volums Talbia -
Toral Volume ieu. fr.; -+

DEH Total Baight ({feet)

{in) 30 40 50 £0 149 a0 30 100 11D 124 130 140 150
1a 8 3 11 32 14 15 16

iz 11 23

14 15 3z 34

16 20 41 44 qv 50

g 2% 92 56 &i) [

24 il &4 63 14 78

22 33 18 B4 39 95

T4 44 92 99 106 113 119

26 73 82 92 100 109 117 123 132 133

28 914 98 106 1lé 126 135 144 153 162 170

kY] 118 122 133 176 185 195%

32 138 152 200 211 222 232
34 156 171 225 238 250 282
3§ 192 208 23 238 252 267 280 294
38 FEY] 243 285 281 297 3iz 327
40 256 275 29 m 329 346 382
iz V) axi 343 362 s 399
44 355 376 397 118 138
16 386 411 457 479
13 448 FER 197 531

Taeal Volume dew. fr.} = Total volume in cublc feel based an DBH ang tobtal Tres heigh
Tala 4
HOTES:
Black line indlicates of data.

Tange



http:(bd.ft.)=
http:(cu.ft.)*'
http:(cu.ft.)=

YOUHG CROWIH DOUGLAS FIR
Boags Mountaln Demonstration State Forest

Standard Volume Tabla -
Scribner {bd. fr.,] =-

DRE total Haight (fser)
(i} 318 i0 50 &0 10 B0 96 100 L10 120 130 140 150
10 13 20 27 35 44 53 62

12 19 9 17 91 106 121

14 26 40 88 123 145 166 188

18 35 52 12 23 116 140 165 192 218 248 278

1e 45 67 a2 119 148 179 211 245 | _zaa 317 355

20 83 134 148 184 222 263 305 349 394 442 490

22 139 189 224 2n 320 3mn 425 181 5348 598

24¢ 167 216 269 324 383 445 309 57¢ 645 716 789
Zé 258 317 3683 452 528 601 680 761 4453 532
28 297 170 447 Sz 612 01 X Bg4 496 1087
3o 343 427 515 09 07 809 1% 1024 1137 1254
32 s89 696 808 €25 1046 1in 1300 143¢
34 568 1490 916 1049 1146 1323 1475 1626
s 889 1032 1181 1335 1495 16860 181
i3 994 1154 1323 1493 1673 1858 2048
40 1661 1861 2066 2218
2 1839 2059 2285 252

_ Seribper (bd. fr.) = Scriboer board fooi volume based on DBH and total tree heighe.
Tabla 5
Standard Volume Table *
Total Volume jeu. fr.) ‘-

DBE Total Helght (feet)

fia} 30 40 50 50 70 a0 90 100 1190 120 130 140 150
by 7 9 11 13 15 17 30

12 El 12 % 24 32

X4 12 16 4 38 42 45

16 15 20 43 57 él

14 18 23 30 13 41 47 by Ty

2¢ 23 15 42 49 56 £2 59 76 g2 39 96

22 42 50 57 €5 13 81 49 97 104 112

24 48 $7 66 8 85 94 103 112 121 130 139
26 65 76 896 97 107 17 128 138 148 158
28 T4 86 98 110 1z1 133 145 156 168 176
390 83 37 110 123 136 14% L6 175 199 20
32 122 137 152 168 181 135 210 224
34 135 152 168 184 200 216 232 24938
36 167 18% 202 22Q 2535 273
34 183 202 222 241 280 280 299
40 263 284 305 A28
42" 285 o 330 153

Total Volume {cu. fr.} = Total velume 1n cublc {cer based on DBH and total Lree horght.
Tablae 3
HOTIES
Black 1llna indicates rangw of darca.




CANYON LIVE 0QaK
Boggs Mountsln Demobastratidan State Forest

Standard Veolume Table *
Wood Volume (cu. fc.) *~

DBY Tree Relght (feet)

(in) 10 20 30 a0 50 £0 76 20 50 100 110
3 0 a 0 1 1
5 ) 1 1 2 2
? 2 2 3 4 [
1 3 4 3 7 8 11

11 1 ? 3 11 12 18 15

112 § 10 13 16 18 26 28

1s 14 18 22 25 ] 39

) 18 24 29 33 13 52 56
19 24 31 37 43 63 68 72
21 39 a7 51 19 85 50
21 a8 58 67 38 105 112
28 81 119 127 135
27 97 142 152 161
29 114 167 179 190
ERS 133 149 163 180 195 208 222
13 153 113 191 208 225 24t 256
38 198 218 238 257 276 293

Hood Velume (cu. £1.) = all stem and pranch wood to a 4% (10 ¢m) top, exciudes stump and bark;
excludes foliage and roous.

Tabin i

Standard Volume Table =
Saw-lag volume {cu. frL.) ==

DEH free Helght (feat) |
(in) 10 20 30 10 50 50 70 80 50 100 110 |
3 o 0 0 v 1 1 1

5 1 L 1 2 2 2 3

7 1 2 3 3 4 5 5 6

9 2 3 5 6 7 8 3 e u

11 3 5 7 9 10 12 13 15 L6 18

13 4 7 15 17 19 2 23 25

15 10 20 23 2§ 29 3 34

17 12 26 30 33 37 41 44 48

19 18 22 27 12 17 2 47 $1 56 %0

21 28 13 40 % 32 58 63 69 74

23 32 40 48 55 &3 70 76 B3 9D

25 57 56 74 83 91 94 107

27 67 KX 87 97 107 is 125

29 13 so [ 1ol 13 124 135 145

31 89 103 117 130 142 155 167

33 102 118 133 148 162 176 130

3s 133 150 167 163 199 215

$ew-log Voluma feu. fu.) = all wood inside bark ta 3 9= (23 <m) top for segments > 8 fL, (2.5 m

fer all tregs
11" (28 ¢m) dbh and lacger; excludes stump fellage and coois.,

Table &

MOTES:
Black liaw Indicates ranga of dara.


http:Saw-logVolume(cu.ft.)

BLACE OAR
Boggs Mountaln Demanstratlan Stete Facgst

Scandard Voluma Table =
Wood Volume (cu. ft.) **
oRE Trea Height (feat}
(in} 10 20 30 40 50 £0 0 8d 30 100 110 129
3 [ 1 ) i 1 2 2
5 1 | 1 2 3 q 5 &
7 1 2 q 5 | 7 & 10 11
] 2 4 & 4 10 12 15 1 20
11 2 5 8 il 14 17 21 24 28
13 3 7 10 15 19 23 21 32 37
15 8 13 i 24 29 a5 41 48
17 10 16 23 29 36 43 50 57 £y
1% 13 20 28 | 35 44 52 &0 €9 78
21 23 i3 42 52 62 72 82 §2 103 113
23 27 i8 19 &0 12 B3 95 167 120 132
25 44 F14 £9 82 5% 119 124 138 15¢
7 G4 Te 94 109 12% 141 157 171
29 2 B9 106 123 1491 137 19%
31 g1 9% 114 138 158 113 198 218
33 90 110 132 157 220 24}
35 145 169 193 218 243 263
37 159 186 212 239 288 294
Wood Yolume (eu. fe.) = all stem and branch waod o a 4% top (I0 em); excludes scomp, bark, follage and rovts
Table 9
sStandard Velume fTable *
Saw-log Volume {cu. fr.) =+
Ded Tree Baight {feat}
{in) 10 20 30 40 50 60 70 B0 v 0 160 110 120
3 a 1 1 1 1 2 )
5 ] 1 2 3 3 4 El
7 1 2 L] 5 ] 1 9 10
9 z 4 5 1 9 11 13 13 17
11 2 5 3 10 13 16 18 21 24
12 3 1 10 14 Vi 21 25 a2z
15 3 13 18 F 27 t1
17 11 16 22 27 33 50 54
1% 12 19 26 | 33 w0 £ a8
21 23 3t kk &7 55 &t ll 12 &0 29 37
3 27 F13 46 55 85 14 a4 g4 103 111
15 42 52 63 T4 85 a1 108 119 134
27 &0 72 283 97 110 123 138 148
2% &7 82 95 119 124 153 187
3 1% 9 197 123 139 15% i7y 187
33 84 131 119 1?2 150 208
3% 132 15l 171 191 210 &30
37 145 166 158 209 23 253

Saweiog Volume {cu. (L.} =

11" 128 ¢n) dbh and lacgec; ewcludes stump foliage and cgats.

WOTES .

Black Llina Llodicalsa range

Table 10

af data,

sll wood 1aside back to a 97 (23 cm) top foc segments > 4 fr. (.9 mi for all crees



http:(cu.ft.)
http:Saw-logVolume(cu.ft.)=

PRCIFIC MADRONE
Boqys Mounlain Demonstratjon State Forest

Standard VYeolume Table A
Hood Volume [cu., fr.) "=

DRd Tree Reight (faet)

{in) 10 20 30 40 590 60 740 80 80 100 10
3 o | ) 1 1

5 1 1 2 3

T 1 2 4 3

3 2 4 [ ] 19

11l b § 8 12 28 31

13 8 12 18 18 43

15 10 16 22 51 37

17 13 20 28 E5 3

19 17 25 34 g1 40

21 3l 42 38 110 121
23 37 FY 61 78 a0 104 117 131 145
23 59 24 90 106 122 138 154 in
7 8% 105 123 L4z 160 179 198
24 99 p20 [41 [LF] 184 206 228

Wood Volume (cu. [{.} = sl] stem and branch wood te a 4* (10 em) top; excludes ztump, back, [0)1age and raots.
Tabla 11
Stapdard Voluma Tablae =
Saw=log Velume (cu. fr.) '+

DR3 Trae BHajight {feet}

{in} 1a 20 30 10 50 60 70 80 80 200 110
3 a L] M 1 1

5 o} 0 1 Z

7 "] 1 2 3

] a 1 3 5 21

11 i z 4 310 18

13 3 & 41 19

15 4 53 64

17 5 57 g1

19 5 82 99

21 98 119 149
22 17 28 41 37 75 95 1ie 140 166
25 32 48 66 87 110 136 183 193
217 5% 7€ 100Q 127 156 1848 223
29 &3 817 114 t45 178 214 254

Saw-10g Volume (cu. ft.) = all wood incide bark te a 9% (23 cm) top o segments > 8 fr. (2.9 m} for all trees
11" (28 cmd dbh and lacger; excludes stump, foliage and roots.

Table 12

NOTES :
Black 1iilna lindicates range of data.


http:(cu.ft.)

LOCAL VOLUME TABLES

YOUNG GROWTH YOUNG GROWTH YOUNG GROWTH
PONDEROZSA PINE SUGAR PINE DOUGLAS FIR
DBH" ED. FT. c. ¥FT.| |IDBH" BD. FT. cd., FT.||DBH" B8BD. FT. CU. FT.
10 33 12 10 31 i2 10 40 13
12 80 290 12 53 13 12 66 19
14 g8 29 14 85 27 i4 99 27
18 150 40 1e 127 37 i6 142 37
18 220 55 18 138G 48 18 194 483
20 308 71 z20 247 82 20 258 61
22 419 91 22 329 78 22 333 75
24 555 113 24 427 S6 24 420 93
26 718 138 26 543 117 26 521 111
28 911 167 28 673 139 28 635 132
a0 1138 199 30 834 164 30 764 154 '
32 1400 234 32 1012 182 32 909 179
34 1702 273 34 1214 222 34 1069 205
36 2046 315 36 14490 254 38 1246 234
38 2435 3l 38 15694 289 38 1441 285
490 2873 411 40 1876 327 40 - 1653 287
47 3362 465 42 2287 387 42 18384 332 i
CANYON LIVE Q&K BLACK OAK PACIFIC MADRONE
DBH" cul cuz2 DBH" Ci1 CG2 DBH" Ccu1 cuz
3 0 0 3 1 1 3 I 0
) 1 1 5 2 2 5 2 1
7 3 3 T 4 4 7 4 3
9 T 5 9 a8 8 9 8 o
11 11 g 11 13 12 11 14 10
13 17 14 13 19 18 13 21 15
15 25 20 15 27 2b 15 30 23
17 38 27 17 36 33 17 41 32
19 47 36 19 a7 43 18 54 43
21 61 47 21 60 54 21 70 o7
23 78 59 23 75 86 23 as 73
25 97 73 25 92 30 25 109 92
27 119 89 27 111 96 27 132 113
29 144 107 Z9 132 113 29 159 137
31 171 127 31 155 131 31 188 165
33 202 148 a3 180 151 33 220 195
35 238 173 35 208 173 35 258 229
BD. FT.= Scribner board foot volume based on DBH.

il

Smalian’'s formula for vclume in cubic feet: includes all stem and
branch wocd plug stump and bark: excludes foliage and rocts.
CUl= Wood volume (WYCL): &1l stem and branch wood to a 4 inch top;
excludes stump, bark, foliage, and roots,
CU2= Saw-logz volume {(SVOL): all wood inside bark to a 2" top for segments
> 8 for all trees 11" DBH or larger; excludes stump foliage and rcots.

Cu. FT.

10



SPECIES
Pondeross pine
Sugar pine
Douglres-fir

SPECIES
Pondercsa pine
Sugar pine
Dounglasg-fir

SPECIES3

Canvon live oak
Black ocak
Paclific madrone

SPECIES

Canvon live oak
Blasck ocak
Paclfic madrone

NOTES:

STANDARD VOLUME EQUATIONS
(total HT in feet, DBH in inches)

SCRIBNER"S (BD. FT.) LOG RULE

EQUATION
Volume:ﬂ.0064579(DBH2'9%%ig)(HT?'%%%EE)
volume=0.0007872(DBHS 92149y (g7l j

Voluwe=0,0009034(DBRE 07517y (g7l . 41405,

SMALIAN'S (CU. FT.) LOG RULE

EQUATION

Volumezo.0106345{DBH2-§§542)(HTg-ggggi)
Volume:O.0077648(DEH1'é%égg)(HTé'96584)
Volume=0.0054341(DBHL- y (HTY - )

WOOD VOLUME UTILIZATION STANDARD (WVOL)
{volune in cu. f£t.)

EQUATION
Volume=0,0038325(DBHZ  20212) (M7 52100,
Volume=0,0029447 (DBHY 88211y (ypl 13583,

Volume=0,0022292(DBYL 79259y (gl 09501, o

{volume in cu.ft.)

EQUATION

D oa

O OO

R2

249
.968

904

.972
. 983
972

£.950
0.932

SAW-LOG VOLUME UTILIZATION STANDARD (3VOL)

939

pA

Volume=0.0031659(DBHZ - 08229, (yp0 . 79158, 4 g9q
VOlume:o.0038566(9531-69424)(HT1-03825) 0,893
Volume=0,0001304(DRyL 83422y gpl 76666y ¢ 702

RY = the multiple coefficient of determination

N = the sample size

SE = the standard error of the estimate in cubic feet

WVOL = all the stems and branch wood to a 4~ top: excludes
bark and roots.

SVOL

all wood inside bark to a 9° top for segments 87+,

11"+ DBH,

excludes stump, foliage and roots.

L1

N
47

L]
L

51

43
42
20

34
44

35

B

20
AS
17

stunp,

for all

SE

.08599
.08as7
L1254%

D DD

SE
05104
04774
.04835

DO O

oFE
. 10689
12517
11295

DD

ok
12513
.06261
L01576

OO0

foliage

trees



SPECIES
Pondercsa pine
Sugar pine
Douglas-fir

SPECIES
Ponderosa pine
Sugar pilne
bouglas-fir

SPECIES

Canvon live oak
Black cak
Pacific madrone

SPECIES

Canvon live oak
Black oak
Pacific madrone

NQTES :

LOCAL VOLUME EQUATIONS
(DBH in inches)

SCRIBNER"S (BD. FT.) LOG RULE

EQUATION

Volume=0.0199222(DBE - 22022,
Volume=0.0310249 (DBH ¢ 99364,
Volume=0.0836664(DBH 2-68142)

S oo

SHMALIAN"S (CU.FT.) LOG RULE

EQUATION

Volume=0.0363331(DBH 2 93€35, 0
Volume=0.0481061(DBH 2-33206) 0
Volume=0. 06867147(DBH 2 27779, 0

R?

. 946
8947
. 808

. 965
.873
. 943

WOOD VOLUME UTILIZATION STANDARD (WVOL)

(volume in cu.ft.)

EQUATION

Volume=0.0197719(DBH 2 64068,
Volume=0. 0388177 (DBH 2 41445
Volume=0.0310384(DBH <-°35853)

QO D

SAW-LOG VOLUME UTILIZATION STANDARD
{(volume in cua.ft.)

EQUATION

Yolume=0.0199618 (DBH 2 24959, 0.
Volume=0.0519914 (DBH ¢ 28068, 0.
Volume=0. 0143017 (DBH 2 72298, 0.

R4 = the multiple coefficient ¢f determination

N = the sample size

3E = the standard error of the estimate in cubic feet

WVQOL = all the stems and branch wood to a 4° top: excludes stump,
bark and roots.

SVOL = all wood inside bark to a 97 top for segments

11"+ DBH,

excludes stunp, foliage and roots.

12

RZ

. 936
.8900
. 891

(SVOL)

RZ

772
8386
644

N

47
42
48

43
43
50

34
44
35

20
26
17

DO D

Q00O

L on Y v B

SO Q

8+, for all

SE

.08856
15013
10241

SE

.05737
. 06079
.0681¢0

oE

00427
.01527
L01527

SE

14005
13188
.20168

foliage

trees



