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ESTIMATION OF DIAMETER AT BREAST HEIGHT OF SHISHAM (DALBERGIA
SISSOO Linn.) FROM STUMP MEASUREMENTS

by
Raja Walayat Hussain and S. Hasan Abbas*

Summary. Diameters of shisham trees were measured at 6 inches (15 cm) interval
from ground level upto breast height 4.5 feet (1.37 metres). Each set of diameters had a
strong linear correlation with diameter breast height. Separate straight line regression
equations were developed using sets of diameters at different heights as independent variables
and diameter breast height as dependent variable. Estimations of diameter breast height were
done from these equations against diameters ranging from 5 to 40 inches (1 ¢cm to 100 cm) at
different height along the stem from ground level upto 4 feet (1.22 metres).

Introduction. Cubieal contents given in a local volume table of a species are shown against
diameter breast height i.e., 4.5 feet. (1.37 metres) above ground level. In cases of illegal
cutting of rees the stump is the only leftover part of the tree which can be used for estima-
tion of volume of the cut tree. Stump heights may vary from tree to iree therefore it became
necessary to develop a relationship between diameter breast height and diameter at dif-
ferent heights along the stem of tree.

Basic Data. Diameter measurement overbark at 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0
and 4.5 feet heights above ground level were recorded with diameter tape on 223 trees of
trees of shisham (Dalbergia sissoo) ranging in diameter breast height from 2 inch to
26 inch in different irrigated plantation. The extent of data and number of trees in each
diameter class are given in table 1.

Method. Each set of diameters at different heights were separately correlated with
the set of diameters at breast height. The results revealed that there was a strong linear
correlation between the two in each of 8 individual cases. This led to the derivation of
simple linear equations by the least square method for each set of diameters taking dbh as
dependent (Y) and diameter at 0.5, 1.0, 1.5 feet etc., above ground level as independent
variable (Xi, where i varies from 1 to 8). The regression equations with respective cor-
relation coefficients are given in table 2.
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Table 1

Frequency of measured trees in each diameter class.

Dia class No, of tree Dia. class No. of trees
(inch) (inch)
2 10 14 8
3 10 15 11
4 10 16 8
5 17 10
6 18 12
7 11 19 10
8 10 20 13
9 12 21 10
10 10 22 3
11 13 23 10
12 8 24
13 1 25
26 1
Total: 223
Table 2

Regression equations for estimation of dbh (Y) from diameters taken at different
heights from ground level (X;, i = 1 to 8).

S, No. Regression equation
Correlation coefficients(y)
1 Y = —0.3440.85X, 0.9941
2 Y = —0.274+0.89 X, 0.9971
3 Y = 0.02+40.90 X, 0.9784
4 Y = —0.07+0.93 X, 0.9977
5 Y = 0.17+0.93 X, 0.9772
6 Y = —0.13+4+0.97 X; 0.9990
7 Y = —0.08+0.98 X, 0.9996
8 Y = —0.04+0.99 Xg 0.9923
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Where

x, stands for diameter measured at 0.5 ft. above ground level.
X, stands for diameter measured at 1.0 ft. above ground level.
X4 stands for diameter measured at 1.5 ft. above ground level.
x, stands for diameter measured at 2.0 ft above ground level.
X5 stands for diameter measured at 2.5 ft. above ground level.
X, stands for diameter measured at 3.0 ft. above ground level.
x~ stands for diameter measured at 3.5 ft. above ground level.
Xg stands for diameter measured at 4.0 ft. above ground level.

The relationship between diameter at different heights and dbh is also presented

graphically.

The regression equations in metric units are given below:

I ¥ = —0.874085X,
2. Y = —0.69+0.89X,
.Y = 0.05+0.90X,
8 X — D098,
5. Y = 0.4440.93X,
6. Y = —0.33+0.97X,
7. Y = —0.20+0.98 X,
8. Y = —0.1040.99 X,

The estimations of dbh from each equation are tabulated in Appendices I and 2 in

British and metric units respectively.

Consulting the appendices. Knowing diameter overbark of a stump and its height

from ground level, the dbh of the tree can be read from the appropriate appendix by con-
sulting the row for stump diameter and the column for stump height.
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Appendix I

July, 1980

DIAMETER BREAST HEIGHT ESTIMATED FROM DIAMETER STUMP HEIGHT

IN BRITISH UNITS

Stump Height (Feet)

Xi IR - ey SRS Aucit R SRR RS N
Dia
(inches) 0.5 1.0 1.5 2.0 2.5 3.0 320 4.0
Diameter Breast Height (Inches)
0.5 0.1 0.2 0.5 0.4 0.6 0.3 0.4 0.4
1.0 0.5 0.6 0.9 0.9 1.1 0.8 0.9 0.9
1:5 0.9 152 1.4 1.3 1.6 1.3 1.4 1.4
2.0 1.4 1:5 1.8 1.8 2.0 1.8 1.9 1.9
2.5 1.8 1.9 2.3 2.2 2.5 2.3 2.4 2.4
3.0 22 2.4 2.9 2= 3.0 2.8 2.9 2.9
3.5 2.6 2.8 3.2 3.2 3.4 3.3 3.3 3.4
4.0 3.1 3.3 3.6 3.6 3.9 3.7 3.8 3.9
4.5 3.5 2 e 4.1 4.1 4.3 4.3 4.3 4.4
5.0 3.9 4.2 4.5 4.6 4.8 4.7 4.8 4.9
B 4.3 4.6 5.0 5.0 5.3 ed 5.3 5.4
6.0 4.8 5:1 5.4 5.5 o 5.7 5.8 5.9
6.5 5.2 NS 5.9 6.0 6.2 B2 6.3 6.4
7.0 5.6 6.0 6.3 6.4 6.7 6.7 6.8 6.9
¥ 6.0 6.4 6.8 6.9 7:1 =1 7.3 7.4
8.0 6.5 6.8 T2 7.4 7.6 7.6 7.8 7.9
8.5 6.9 1.3 7.7 7.8 8.1 8.1 8.2 8.4
9.0 73 P9 8.1 8.3 8.5 8.6 8.7 8.9
9.5 7.7 8.2 8.6 8.8 9.0 9.1 9.2 9.4
10.0 8.2 8.6 9.0 9.3 9.5 9.6 9.7 9.9
10.5 8.6 9.1 9.5 9.7 9.9 10.0 10.2 10.3
11.0 8.9 0.5 9.9 10.2 10.4 10.5 10.7 10.8
11.5 9.4 10.0 10.4 10.6 10.9 11.0 11.2 11.3
12.0 9.9 10.4 10.8 11.1 11.3 11.5 11.7 11.8
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Xi X, X, Xy X, X, X X, Xg
Dia
(inches) 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0
Diameter Breast Height (Inches)

12.5 10.3 10.9 11.3 11.5 11.8 12.0 12.2 12.3
13.0 10.7 11.3 11.7 12.0 12.3 12.5 12.7 12.8
13.5 11.1 11.7 12.2 12.5 12.7 13.0 13.1 13.3
14.0 11.6 12.2 12.6 12.9 13.2 13.4 13.6 13.8
14.5 12.0 12.6 13.1 13.4 13.6 13.9 14.1 14.3
15.0 12.4 13.1 13.5 13.9 14.1 14 .4 14.6 14.8
15.5 12.8 13.5 14.0 14.3 14.6 14.9 I5.1 15.3
16.0 13.3 14.0 14.4 14.8 15.0 15.4 15.6 15.8
16.5 13.9 14.4 14.9 15.3 15.5 15.9 16.1 16.3
17.0 14.1 14.9 15.3 15.7 16.0 16.4 16.6 16.8
17.5 14.5 15.3 15.8 16.2 16.4 16.8 17.1 17.3
18.0 15.0 15.7 16.2 i6.7 16.9 17.3 17.6 17.8
18.5 15.4 16.2 16:7 17.1 17.4 17.8 18.0 18.3
19.0 15.8 16.6 17,1 17.6 17.8 18.3 18.5 18.8
19.5 16.2 171 17.6 18.1 18.3 18.8 19.0 19.3
20.0 16.7 17.5 18.0 18.5 18.8 19.3 19.5 19.8
20.5 17.1 18.0 18.5 19.0 19.2 19.7 20.0 20.2
21.0 17.5 18.4 18.9 19.5 19.7 20.2 20.5 20.7
21.5 17.9 18.9 19.4 19.9 20.2 20.7 21.0 21.2
22.0 18.4 19.3 19.8 204  20.6 21.2 21.5 217
22:5 18.8 19.7 20.3 20.8 21.1 1.7 22.0 22.2
23.0 19.2 20.2 20.7 21.3 21.6 22,2 22.5 22.7
23.5 19.6 20.6 21.2 21.8 22:00 - 22.7 22.9 23.2
24.0 20.1 21.1 21.6 22.2 22.5 23.1 23.4 23.7
24.5 20.5 21.5 22.1 22.7 29 23.6 23.9 24.2
25.0 20.9 22.0 22.5 23.2 23.4 24.1 24 .4 24.7
25.5 21.3 224 23.0 23.6 23.9 24.6 24.9 25.2
26.0 21.8 22.9 23.4 24.1 243 25.1 25.4 25.7
26.5 22,2 23.3 23.9 246 248 25.6 25.9 26.2
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Xi X, X, X, Xy X, Xe X, X
Dia
(inches) 0.5 1.0 L.D 2.0 2.5 3.0 3.5 4.0
Diameter Breast Height (inches)

27.0 22.6 23.8 243 25.0 25.3 26.1 26.4 26.7
27.5 23.0 24.2 248 25.5 25.7 26.5 26.9 27.2
28.0 23.4 246 25.2 26.0 26.2 27.0 27.4 27.7
28.5 23.9 25.1 25.7  26.4 26.7 27.5 27.8 28.2
29.0 24.3 25.5. . 26.1 26.9 27.1 28.0 28.3 28.7
29.5 24.7 26.0 26.6 27.4 27.6  28.5 28.8 29.2
30.0 25.2 26.4 27.0- ~.27.8 28.1 29.0 29.3 29.7
30.5 25.6 26.9 27.5 28.3 28.5 29.4 29.8 30.1
31.0 26.0- - 21.5 27.9 28.8c = 29 0% = 29:9 30.3 30.6
31.5 26.4 27.8x 2 28.4x 2'29.2 29.5 30. 30.8 31,1
32.0 26.9 28.2 28.8 29.7 - 29.9 30.9 31.3 31.6
32.5 27.3 286 ~ 29.3 30.1 30.4 31.4 31.8 32.1
33.0 27.7 29.1 29.7 30.6 30.9 31.9 32.3 32.6
33.5 28.1 29.5 30.2 31.1 31.3 32.4 32.7 3.1
34.0 28.6  30.0 30.6 31.5 31.8 32.8 33.2 33.6
34.5 29.0 30.4 31.1 32.0 32.2 33.3 33.7 34.1
35.0 29.4 30.9 3.5 32.5 32.7 33.8 34.2 34.6
5553 29.8 31.3 32.0 32.9.. .33.2 34.3 34.7 35.1
36.0 30.3 31.8 32.4 33.4 33.6 34.8 35.2 35.6
36.5 30.7 32.2 32.9 33.9 34.1 35.3 35.7 36.1
37.0 31.1 32.7. 33.3 34.3 34.6 35.8 36.2 36.6
37.5 31.5 33.1 33.8 34.8 35.0 36.2 36.7 37.1
38.0 32.0 33.5 34.2. ..353 35.5 36.7 37.2 37.6
38.5 32.4 34.0 34.7 357 36.0 7.2 37.6 38.1
39.0 32.8 344 35.1 36.2 36.4 37.7 38.1 38.6
39.5 33.2 349 35.6 36.7 36.9 38.2 38.6 39.1
40.0 33.7 35.3 36.0 37.1 37.4  38.7 39.1 39.6
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Appendix 2

July, 1980

DIAMETER BREAST HEIGHT ESTIMATED FROM DIAMETER STUMP HEIGHT

IN METRIC UNITS

Stump Height (centimetres)

Xi X, X, X, X, X, . X, X
Dia
(cm) 15 30 46 61 76 92 107 122
Diameter Breast Height (inches)
1 — 0.2 0.9 0.7 1.4 0.6 0.8 0.9
2 0.8 1.1 1.8 1.7 2.3 1.6 1.8 159,
3 1.7 2.0 2.7 2.6 3.2 2.6 2.7 2.9
4 2.5 2.9 3.6 3.5 4.2 3.5 3.7 3.9
5 3.4 3.8 4.5 4.5 5.4 4.5 4.7 4.8
6 4.2 4.6 5.4 5.4 6.0 5.5 5.7 5.8
T 5.1 5.5 6.3 6.3 6.9 6.5 6.7 6.8
8 5.9 6.4 7.2 7.3 79 7.4 7.6 7.8
9 6.8 7.3 8.1 8.2 8.8 8.4 8.6 8.8
10 7.6 8.2 9.0 9.1 9.7 9.4 9.6 9.8
11 8.5 9.1 9.9 10.0 10.7 10.3 10.6 10.8
12 9.3 10.0 10.8 11.0 11.6 11.3 11.6 11.8
13 10.2 10.9 11.7 11.9 12.5 12.3 12.5 12.8
14 11.0 11.8 12.6 12.8 13.5 13.2 13.5 13.8
15 11.9 12.7 13.5 13.8 14.4 14.2 14.5 14.7
16 12.7 13.5 14.4 14.7 153 15.2 15.5 15.7
17 13.6 14.4 15.3 15.6 16.2 16.2 16.5 16.7
18 14.4 15.3 16.2 16.6 17.2 17.1 17.4 17.7
19 15.3 16.2 17.1 17.5 18.1 18.1 18.4 18.7
20 16.1 17.1 18.0 18.4 19.0 19.1 19.4 19.7
21 17.0 18.0 18.9 19.3 20.0 20.0 20.4 20.7
22 17.8 18.9 19.8 20.3 20.9 21.0 21.4 21.7
23 18.7 19.8 20.7 21.2 21.8 22.0 22:3 22.9
24 19.5 20.7 21.6 2.1 22.8 22.9 23.3 23.7
25 20.4 21.6 22.5 23.1 23.7 23.9 24.3 24.6
26 21.2 22.4 23.4 24.0 24.6 24.9 25.3 25.6
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Xi ), &) L X X, X XX Xg
Dia
(cm) 15 30 46 61 76 92 107 122
Diameter Breast Height (centimetres)
27 21 . B3 WD L2880 259 2.3 266
28 990 . ANED50 asn S OESs 58 S22 26
29 e o5 1R - R TS 278 282 286
30 b OG0 - Ty B 28 N2 N
31 9565 . ARSI g AR T s . 0y - 302908
32 aky . pyEtLoAse - A0S 399 . AT 3.2 =916
33 279 . MBI eP.T M5 ald 3T RI1T 26
34 a0 - 99NeETan-5 ~oald s 321 .26 331 26
35 %9 . WENS1.5 . 324 B0 3]s WY1 5
36 a9 31 3344 83 339 M6 351 358
37 6 . 322 24388 - mEs AR 356 361 - 3.5
38 M4 331 32 352358 3.5 3.0 NS
39 325 T340 - A5 1 SRt 987 0 315 - 38.0 NS
40 331 B30 a0 om0 376 3RS 390 o
4] 340 358 369 379 386 394 4.0 40.5
42 e 6T BTR MY PN 4d 40 4D
43 35.7 37.6 38.7 39.8 404 414 4.9 425
44 3.5 385 396, T N4 B3 VY B3
45 394 . 3947405 TSN 423 T A3 - 439 444
46 382 D2 M AT 2T I M9 454
47 391 7411 s UMY 4] Y83 - 458 464
48 309 ° 42,0 43,2 445 "45.1 '46.2 468 47.4
49 40.8 429 441 454 460 47.2 47.8 484
50 41.6 43.8 45.0 46.3 469 482 48.8 494
51 42.5 447 '459 -47.2 419 49.1 498 504
‘52 433 456 46.8 48.2 48.8 50.1 50.8 51.4
53 a0 “Naes S igng Cige 4 Ui a S sty 817 S04
54 450 AT AT BTN TCNI 0. 2.7 Ba
'_55 45.9° AR RSB CUSLe sl - $3.7T S
556. 401 " 30.4 510 '35 "540 547 4%3

46.7
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Xi X, X, X, X, X, . X, X

Dia

(cm) 15 30 46 61 76 92 107 122

Diameter Breast Height (centimetres)

57 47.6 50.0 51.3 52.8 534 _..55.0. 557 --56.3
58 48.4  50.9 52.2  53.8 54.4 55.9 56.7 57.3
59 49.3 51.8 53.1 54.7 55.3 56.9 57.6 58.3
60 50.1 527 54.0 55.6 56.2 57.9 58.6 59.3
61 51.0 53.6 54.9 56.5 572 58.8 59.6 60.3
62 51.8 54.5 55.8 57.5 58.1 59.8 60.6 61.3
63 52.7 55.4 56.7 58.4 59.0 60.8 61.5 62.3
64 53.5 56.3 57.6 59.3 60.0 61.7 62.5 63.3
65 54.4  57.2 58.5  60.3 60.9 62.7 63.5 64.2
66 55.2 58.0 594 61.2 61.8 63.7 64.5 65.2
67 56.1 58.9 60.3 62.1 62.7 64.7 65.5 66.2
68 56.9 59.8 61.2 63.1 63.7 65.6 66.4  67.2
69 57.8 60.7 62.1 64.0 64.6 66.6 67.4 68.2
70 58.6 61.6 63.0 64.9 65.5 67.6 68.4 69.2
71 59.5 62.5 63.9 658 66.5 68.5 69.4 70.2
72 60.3 634 648 668 67.4 69.5 7.4 71.2
73 61.2 64.3 657 67.7 68.3 70.5 71.3 72.2
74 62.0 65.2 66.6 68.6 69.3 71.4 72.3 73.2
75 62.9 66.1 67.5 69.6 70.2 72.4 733 74.1
76 63.7 66.9 68.4 70.5 1% | 73.4 74.3 151
T 64.6 67.8 69.3 71.4 72.0 74.4 75.3 76.1
78 65.4 68,7 70.2 724 73.0 753 76.2  77.1
79 66.3 69.6 T71.1 73.3 739 763 77.2  78.1
80 67.1 70.5 72.0 74.2 74.8 71.3 78.2 79.1
81 68.0 71.4 72.9 45.1 75.8 78.2 9.2 80.1
82 68.8 72.3 73.8 76.1 76.7 79.2 80.2 81.1
83 69.7 3.2 74.7 77.0 77.6 80.2 81.1 82.1
84 70.5 74.1 75.6 77.9 78.6 81.1.. 82.1 83.1
85 71.4 75.0 76.5 78.9 79.5 82.1 83.1 84.0
86 22 158 T4, -79.8. .84 -.83.1 84.1 85.1
87 73.1 76.7 18.3 80.7 8.3 34.1 85.1 86.0
88 739 77.6 79.2 8.7 82.3 85.0 8.0 87.0
89 74.8 78.5  80.1 82.6 832 8.0 87.0 88.0
90 75.6 79.4 81.0 835 84.1 86.8 8.0  89.0
91 76.5 80.3 81.9 84.4 85.1 87.9 89.0 90.0
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Xi X X, Xy X, X, X X, Xg
Dia

(cm) 15 30 46 61 76 92 107 122

Diameter Breast Height (centimetres)

92 7.3 81.2 82.8 85.4 86.0 88.9 90.0 91.0
93 78.2 81.1 83.7 86.3 86.9 89.9 90.9 92.0
94 79.0 83.0 84.6 87.2 87.9 90.8 91.9 93.0
95 79.9 83.9 85.5 88.2 88.8 91.8 92.9 93.9
96 80.7 84.7 86.4 89.1 89.7 92.8 93,9 049
97 81.8 85.6 87.3 90.0 90.6 93.8 94.9 95.9
98 82.4 86.5 88.2 91.0 91.6 94.7 95.9 96.9
99 83.3 87.4 89.1 91.9 92.5 95.F 96.8 97.9
100 84.1  88.3 90.0 92.8 93.4 96.7 98.9

97.8
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