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ESTIMATION OF DIAMETER AT BREAST HEIGHT
FROM STUMP MEASUREMENTS FOR DEODAR,
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M. A, HASSNAIN FATIME*
RAJA WALAYAT HUSSAIN**

Summary

Diameters of deodar (Cedrus deodara) trees were measured at 1 (30.48 Cm) interval
above ground level upto 7 feet (2.13 meters). Each set of diameters showed a strong linear
correlation with diameter at breast height. Straight line regression equations were developed
for each set of diameter separately using sets of diameter at different heights as independent
variables and diameter breast height as dependent variable. DBH was estimated from these
equations against diameter range from 6 to 60 inches for British units and 2 Cm to 136 Cm. for
Metric Units at different heights of stem from ground level upto 7 feet (2.13 meter).

- Introduction

Volume tables for the important commercial coniferous species of Azad Kashmir are
available (I). Like all other volume tables these provide cubical contents of standing trees
against their diameter at breast height. In case of illicit removal of tree, for compounding
of damage cases, stump diameter measurements are taken, assuming it equivalent to measure-
ment of diameter breast height. This results in over-estimation of volume, price and com-
pensation. Which sometimes can create problems in the absence of relationship between stump
diameter and diameter at breast height (4.5 feet).

Stump diameter can be used for estimation of volume of cut trees (2, 3). But no such
relationship exists for deodar (Cedrus deodara). Since deodar is one of the most valuable timber
specie of Azad Kashmir, it has been considered necessary to develop a relationship between
diameter at different stump heights and diameter breast height for estimation of volume and
related price etc.

Basic Data

Over-bark diameter of 496 deodar trees were measured at 1.0,2.0,3.0,4.0,5.0,6.0,7.0,
feet height above ground level alongwith diameter breast height (4.5 feet of 1.37 meter) with
steel callipers from Compartment 1 to 7 of Keran Division and 15, 18 and 19 of Sharda Divis-
ion. Diameters classes covered in data, range from 6 inch to 61 inch. Summary of the number
of trees, for which data was recorded in different diameter classes is provided in Table I.
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TABLE 1

Frequency of trees Measured in each Diameter Class.

Dia-class No. of Dia-class No. of
inches. trees. inches. trees.
6 4 34 11
7 11 35 11
8 11 36 8
9 9 37 7
10 10 38 15
11 11 39 6
12 9 40 10
13 10 41 9
14 11 42 6
15 9 43 6
16 11 44 8
17 9 45 8
18 10 46 8
19 10 47 7
20 10 48 11
21 6 49 6
22 11 50 8
23 8 = 51 6
24 9 52 11
25 12 53 10.
26 7 54 6
27 6 55 9
28 11 56 8
29 11 57 9
30 12 58 5
31 8 59 11
32 10 60 8
33 9 61 3
Total:— 496

Method

Diameters of deodar trees measured at particular heights from one set. Seven different
stump heights were taken, thus there were seven sets of diameter. A strong linear correlation
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was observed, when each set of diameter was separately correlated with sets of diameter at
breast height. Simple linear regression equations were derived by the least square method for
each set of diameter taking DBH as dependent (Y) and diameter at 1,2, ....7 feet above
ground level as independent variable (X;, where i varies from 1 to 7). Relevant statistics of
relationship are provided in Appendix 1. The regression equations with their respective cor-
relation coefficients are given in Table 2.

TABLE 2

Regression equation for estimation of DBH
(Y in inches) from diameters taken at different
heights from ground level (X;,i=1 to 7

S. No. Regression equation Correlation
co-efficient(r)
1. Y =-0.735+0.898 X, 0.9900
2. =_—-0.271+0926 X, 0.9949
3. Y =—0.140 + 0.957 X; 0.9975
4. Y =—-0.098 +0987 X, 0.9989
5. Y= 0.034 +1.006 X5 09997
6. Y= 0.117+1017 X4 0.9996
§ i Y= 0.151+1.028X%, 0.9996

Where : —

X, stands for diameter at 1’ above ground level.
X, stands for diameter at 2’ above ground level.
X3 stands for diameter at 3" above ground level.
X, stands for diameter at 4’ above ground level.
X3 stands for diameter at 5’ above ground level.
X¢ stands for diameter at 6" above ground level.
X7 stands for diameter at 7' above ground level.

The relationship between diameter at different heights and DBH _is also presented graphi-
cally.
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The regression equations converted to Metric units are shown in Table 3.
TABLE 3
Regression equation in Metric unit (X, in cms)

Y = —1.867 +0.898 X,

= _ 0688 + 0.926 X,
Y=_0357+0957 X,
Y=_-0250+0987 X,
Y= 0088 +1.006 X,
Y= 0296+1017 X,
Y= 0384+1.028X,

NN A WR e

Diameter breast height was estimated from each equation. The estimates are given in
Appendices II and III for British and Metric units respectively.

Consulting the Appendices

Knowing the diameter over-bark of a stump and its height from ground level, the DBH
can be obtained from the appropriate Appendix by consulting the row for stump diameter
and column for stump height.
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DIAMETER BREAST HEIGHT ESTIMATED FROM DIAMETER
STUMP HEIGHT IN BRITISH UNIT

DIA STUMP HEIGHT IN FEET
(INCHES) X, % X, X, X X, X,
DIAMETER BREAST HEIGHT (INCHES)
0.5 03 0.2 03 04 0.5 0.6 0.7
10 0.2 06 08 09 1.0 1.1 1.2
15 06 1.1 13 14 1.5 1.6 1.7
20 1.1 1.6 1.8 1.9 2.0 2.1 2.9
25 1.5 20 22 24 2.5 2.7 2.7
30 20 2.5 2.7 29 3.0 3.2 3.2
35 24 30 3.2 33 3.5 3.8 3.7
4.0 IR 34 31 3.8 4.0 4.2 43
45 33 39 4.2 43 45 47 48
50 3.7 43 4.6 4.8 5.1 52 53
5.5 42 48 5.1 53 56 57 5.8
6.0 46 53 56 58 6.1 6.2 6.3
6.5 5.1 5.7 6.2 6.4 6.6 6.7 6.8
70 55 6.2 6.5 6.8 7.1 7.2 73
75 6.0 6.7 7.0 23 76 7.7 7.9
8.0 6.4 7.1 75 78 8.1 8.2 8.4
8.5 6.9 76 8.0 83 8.6 8.7 8.9
9.0 73 8.1 8.5 8.8 9.1 9.3 9.4
95 7.8 8.5 8.9 93 9.6 9.8 9.9
10.0 82 9.0 94 9.8 10.1 10.3 10.4
10.5 8.7 94 99 103 10.6 10.8 10.9
11.0 9.1 9.9 104 10.7 11.1 113 11.5
115 9.6 104 10.9 112 11.6 11.8 12.0
120 10.0 10.8 113 11.7 12.1 12.3 12.5
12.5 10.5 113 11.8 12.2 12.6 12.8 13.0
130 10.9 118 123 12.7 13.1 133 13.5
135 114 12.2 12.8 13.2 13.6 13.8 14.0
14.0 118 12.7 132 13.7 14.1 14.3 14.5
14.5 123 13.1 13.7 142 14.6 14.8 15.0
15.0 12.7 136 14.2 14.7 15.1 15.4 15.6
15.5 13.2 14.1 14.7 15.2 15.6 15.9 16.1
16.0 136 14.5 15.2 15.7 16.1 16.4 16.6
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APPENDIX 1II (Contd.)
DIA STUMP HEIGHT IN FEET
(INCHES) X, X, X, X, X; X, X,
16.5 14.1 15.0 156 16.2 16.6 16.9 17.1
17.0 145 15.5 16.1 16.7 171 174 17.6
175 150 15.9 16.6 17.2 176 179 18.1
18.0 154 16.4 17.1 17.7 18.1 184 18.7
18.5 159 16.9 17.6 18.2 18.6 18.9 19.2
19.0 163 17.3 18.0 18.6 19.1 194 19.7
19.5 16.8 17.8 18.5 19.6 19,6 199 20.2
20.0 17.2 18.2 19.0 19.6 20.1 204 20.7
20.5 | 7 e 18.7 19.5 20.1 206 20.9 21.2
21.0 18.1 19.2 199 20.6 212 21.5 21.7
21.5 18.6 196 204 21.1 21.7 22.0 222
22.0 19.0 20.1 20.9 216 22.2 22.5 22.8
225 19.5 206 214 221 22.7 23.0 233
23.0 199 21.0 21.9 226 23.2 235 23.8
235 204 215 223 23.1 23.7 24.0 243
24.0 20.8 22.0 228 236 24.2 24.5 24.8
245 213 224 233 24.1 24.7 25.0 253
250 21.7 22.9 239 246 25.2 255 258
255 222 233 243 25.1 2579 26.0 264
26.0 226 238 24.7 256 26.2 26.5 26.9
26.5 23.1 243 25.2 26.0 26.7 27.1 274
270 235 24.7 25.7 26.5 27.0 276 279
27.5 240 252 26,2 27.0 207 28.1 284
28.0 244 25.7 26.6 276 28.2 28.6 28.9
28.5 249 26.1 271 280 28.7 29.1 294
29.0 253 266 276 28.5 292 29.6 30.0
295 258 270 28.1 290 29.7 30.1 30.5
30.0 26.2 275 286 29.5 30.2 30.6 31.0
30.5 26.7 28.0 29.0 30.0 30.7 311 315
310 27.1 284 295 305 312 316 320
315 276 299 300 31.0 31.7 32.1 325
320 28.0 294 305 315 32.2 32.6 33.1
325 28.5 298 31.0 32.0 32.7 33.2 336
330 289 .. 303 314 3235 33.2 33.7 34.1
335 294 30.7 31.9 330 33.7 34.2 346
340 298 312 324 335 342 34.7 35.1
345 303 317 329 349 34.7 35.2 356
350 30.7 32.1 333 344 35.2 35.7 36.1
385 312 326 338 349 35.7 36.2 36.6
36.0 316 23.1 343 354 36.2 36.7 371
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DIA STUMP HEIGHT IN FEET
(INCHES) X, X, X; X, X X X,
36.5 321 38.5 348 359 36.7 312 377
37.0 325 34.0 353 36.4 372 37.7 38.2
375 329 344 35.7 36.9 37.7 38.2 38.7
38.0 334 349 36.2 374 383 38.8 39.2
385 33.8 354 36.7 37.9 388 392 39.7
39.0 343 358 37.2 384 393 39.8 40.2
395 34.7 363 377 38.9 39.8 403 40.7
40.0 352 36.8 38.1 394 403 40.8 413
40.5 356 372 386 399 40.8 413 41.8
410 36.1 37.7 39.1 404 413 41.8 423
415 36.5 38.1 396- 409 41.8 423 42.8
420 370 386 40.0 413 423 42.8 433
425 374 39.1 40.5 41.8 42.8 433 43.8
430 379 39.5 41.0 423 433 438 443
43.5 383 400 41.5 428 43.8 443 449
440 388 405 420 433 443 44.9 454
445 39.2 409 424 438 448 454 459
450 39.7 414 42.9 443 453 45.9 46.4
455 40.1 419 434 448 458 46.4 46.9
460 40.6 428 439 453 463 46.9 474
465 41.0 428 444 458 46.8 47.4 479
470 415 432 448 463 473 47.9 48.5
475 419 43.7 453 46.8 478 48.4 49.0
48.0 424 442 458 473 48.3 48.9 495
48.5 428 446 46.3 4738 48.8 49 4 50.0
490 433 45.1 46.7 483 493 49.9 50.5
49.5 43.7 456 472 487 498 50.4 51.0
50.0 442 46.0 477 492 50.3 51.0 515
50.5 446 46.5 48.2 49.7 50.8 51.5 52.1
51.0 45.0 46.9 48.7 50.2 51.3 52.0 526
515 455 474 49.1 50.7 51.8 52.5 53.1
52.0 46.0 474 49.6 51.2 523 53.0 53.6
52.5 465 483 50.1 51.7 52.8 53.5 54.1
53.0 46.9 48.8 50.6 522 533 54.0 54.6
53.5 473 493 51.0 52:7 53.9 54.5 55.1
540 47.7 497 51.5 532 543 55.0 55.7
545 48.2 50.2 52.0 53.7 54.9 55.5 56.2
55.0 486 50.6 525 542 554 56.0 56.7
55.5 49.1 50.1 520 54.7 55.9 56.6 57.2
56.0 495 516 53.4 55.2 56.4 57.1 57.7
56.5 50.0 520 53.9 55.7 56.9 57.6 58.2
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APPENDIX 11 (Contd.)
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DIA STUMP HEIGHT IN FEET
(INCHES) X, ¥ X Xy X X, X,
57.0 504 525 54.4 562 57.4 58.1 58.7
575 509 53.0 549 56.7 57.9 586 59.3
58.0 513 534 554 57.1 58.4 59.2 59.8
585 518 539 5538 576 58.9 59.6 60.3
59.0 522 54.4 563 58.1 59.4 60.1 60.8
59.5 527 54.8 56.8 586 59.9 60.6 61.3
60.0 53.1 553 573 59.1 '60.4 61.1 61.8
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APPENDIX Il

DIAMETER BREAST HEIGHT ESTIMATED FROM DIAMETER
STUMP HEIGHT IN METRIC UNITS

HEIGHT IN METRIC UNITS

DIA STUMP HEIGHT IN CENTEMETER
(CMS) X, X2 Xs Xa Xs Xs Xq
30 61 92 122 152 183 213

DIAMETER BREAST HEIGHT (CENTEMETERS)

2 - 1.2 1.5 1.7 2.1 23 24

4 1.7 3.0 35 3.7 4.1 44 45

6 35 4.9 54 5.7 6.1 6.4 6.5

8 53 6.7 73 76 8.1 8.4 8.6
10 7.1 8.6 9.2 9.6 10.1 10.5 10.7
12 89 104 11.1 116 12.2 126 12.7
14 10.7 123 13.0 13.6 14.2 14.5 14.8
16 12.5 14.1 14.9 15.5 16.2 16.6 16.8
18 143 16.0 16.9 L7 18.2 18.6 18.8
20 16.1 17.8 18.8 19.5 20.2 20.6 209
22 179 19.7 20.7 21:5 22.2 22.7 23.0
24 19.7 213 22.6 234 242 24.7 250
26 21.3 234 245 254 26.2 26.7 27.1
28 233 252 26.4 274 282 28.8 29.2
30 25.1 27.1 283 294 303 30.8 31.2
32 26.9 289 303 313 323 32.8 33.3
34 28.7 30.8 322 333 343 349 353
36 305 326 341 353 36.3 36.9 374
38 323 345 36.0 37.2 383 389 394
40 34.1 363 379 39.2 40.3 41.0 41.5
42 358 382 398 412 423 430 43.6
44 376 40.0 427 43.2 443 45.0 45.6
46 394 419 43.7 45.1 46.1 47.1 47.7
48 41.2 438 456 47.1 484 49.1 49.7
50 430 456 47.5 49.1 504 51.1 51.8
52 44 8 47.5 494 51.1 524 532 53.8
54 46 .6 493 513 53.0 54.4 55.2 55.9
56 484 51.2 53.2 550 56.4 572 579
58 502 530 55.1 570 58.4 59.3 60.0
60 520 549 57.1 59.0 60.4 61.3 62.1
62 538 56.7 590 60.9 62.5 63.3 64.1
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DIA STUMP HEIGHT IN CENTEMETER
(CMS) % % % X X % X
30 61 92 122 152 183 213

64 556 58.6 60.9 62.9 64.5 65.4 66.2
66 574 60.4 63.8 64.9 66.5 674 682
68 59.2 623 64.7 66.9 68.5 69.4 70.3
70 61.0 64.1 66.6 68.8 70.5 71.5 72.3
72 628 66.0 68.5 70.8 72.5 73.5 74.4
74 64.6 6738 70.5 72 74.5 75.5 76.4
76 66.4 69.7 724 74.8 76.5 77.6 78.5
78 682 715 743 76.7 78.5 796 80.6
80 70.0 734 76.2 78.7 80.6 81.6 82.6
82 718 752 78.1 80.7 82.6 83.7 84.7
84 736 77.1 80.0 82.6 84.6 85.7 86.7
86 754 789 81.9 84.6 86.6 87.7 88.8
88 77.1 80.8 83.8 86.6 88.6 89.8 90.8
90 789 826 85.8 88.6 90.6* 91.8 92.9
92 80.7 84.5 87.7 90.5 92.6 93.9 95.0
94 825 863 896 92.5 94.6 95.9 97.0
96 843 88.2 915 94.5 96.7 97.9 99.1
98 86.1 90.1 934 96.5 98.7 1000  101.1
100 879 919 953 984  100.7 1020 1030
102 89.7 938 072 1004 W27 T 104D 1053
104 91.5 95.6 992 1024 1047  106.1 107.3
106 933 97.5 101.1 1044 1067  108.1 109.3
108 95.1 993 1030 1063 1087  110.1 1114
110 96.9 1012 1049 1083 1107 1122 113.5
112 98.7 1030 1068 1103 128 - 1182 115.5
114 1005 104.9 108.7 1123 114.8 116.2 117.6
116 1023 106.7 1106 1142 116.8 118.3 119.6
118 104.1 108 6 1126 116.2 118.8 1203 121.7
120 105.9 1104 1145 11822 1208 1223 123.7
122 1077 1123 1164 1202 1228 1244 1258
124 109.5 114.1 1183 122.1 1248 1264 127.8
126 1113 150 42 1244 1268 1284 1299
128 113.1 117.8 122.1 126.1 1288 1305 132.0
130 1149 119.7 1240  128.1 1309 1325 134.0
132 116.7 1215 260 1300 - 1329 1345 136.1
134 118.5 1234 1279 1320 1349 . 1366 138.1
136 1203 1987 - 5308 13401359 138.6 140.2
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