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ESTIMATION OF DIAMETER BREAST HEIGHT OF KIKAR (ACACIA ARABICA,
WILLD.) FROM STUMP MEASUREMENTS

by
Raja Walayat Hussain and Hasan Abbas=*

Summary. Diameters of kikar (babul) trees were measured at 6 inches (15 cm) interval
from ground level upto breast height 4.5 feet (1.37 meters). Each set of diameters exhibited
a strong linear correlation with diameter breast height. Separate straight line regrssion
equations were developed using sets of diameters at different heights as independent varigbles
and diameter breast height as dependent variable. Estimations of diameter breast height were
done from these equations against diameters ranging from 0.5 to 40 inches (1 cm to 100 cm)
at different heights along the stem from ground level upto 4 feet (1.22 metres).

Introduction. The necessity for estimation of dbh from stump measurements of
kikar is the same as for shisham which has been discussed in an earlier study. (2)

Basic data. 172 trees of kikar ranging in diameter breast height from 2 inch (5 cm)
to 27 inch (69 cm) were selected from irrigated and linear plantations of the Punjab and
Sind. Diameter measurements 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. The number of trees measured in each one
inch diameter class are given in Table 1.

Table 1
Number of trees measured in each diameter class

Diameter Class No. of Trees Diameter Class No. of Trees
(inch) (inch)
2 13 15 6
3 12 16 9
4 2 17 6
5 4 18 7
6 10 19 5
7/ 8 20 8
8 8 21 6
9 8 22 5
10 9 23 5
11 6 24 3
12 9 25 1
13 12 27 ]
14 9 SRR
Total: 172

*Forest Mensuration Officer and Assistant Silviculturist in the Pakistan Forest Institute, Peshawar.
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Method. Diameters measured at a particular height from ground level formed one
set. Thus there were 8 sets of diameters. Each set was separately correlated with the set
of diameters at breast height. A strong linear correlation between dbh and each set was
observed indicating derivation of simple linear regression equations for each set of dia-
meters. Taking dbh (Y) as dependent variable and diameters at 0.5, 1.0, 1.5 feet upto
4.0 feet (xi=1 to 8) above ground level as independent variable eight separate equations
were developed.

The regression equations alongwith values of correlation coefficients (r) are given in
Table 2.

Table 2

Regression equations for estimation of dbh (Y) from diameters taken at different height from
ground level (xi, 1 = 1 to 8)

S. No. Regression equation Correlation coefficient (r)

1 Y = —0.22+0.92x, 0.9957

2 Y = —0.1740.9%4x, 0.9962

3 Y = 0.07+40.95x, 0.9898

4 Y = —0.1840.97x, 0.9986

S Y = —0.1340.98x, 0.9989

6 Y = —0.0940.98x 0.9993

g o G 0.09+0.98x, 0.9860

8 Y = —0.0441.00xg 0.9999
Where

X, 1s diameter measured at 0.5 feet above ground level.
Xy is diameter measured at 0.1 feet above ground level.
Xg 18 diamter measured at 1.5 feet above ground level.
X, is diameter measured at 2.0 feet above ground level.
X; is diameter measured at 2.5 feet above ground level.
xg is diameter measured at 3.0 feet above ground level.
X, is diameter measured at 3.5 feet above ground level.
Xg is diameter measured at 4.0 feet above ground level.

The relationship between diameters at different heights and dbh is shown graphically
below.
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The regression equations after conversion to metric units are given below:

(1) Y = —0.56+0.92x,
(2) Y = —0.4410.94x,
(3) Y = 0.1840.95x,
@Y —0.46+0.97x,
(5) Y = —0.33+0.98x,
6) Y = —0.23+0.98x,
MY = 0.2340.98,
() Y = —0.10+1.00xg

The estimations ol dbh from each equation are tabulated in Appendices | 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.

Acknowledgement. Assistance rendered by M/S: Zaheer Ahmad F.R., Abdul Khalig
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Appendix 1

October, 1980

DIAMETER BREAST HEIGHT ESTIMATED FROM DIAMETER STUMP HEIGHT

IN BRITISH UNITS

Stump Height (Feet)-

Xy X X3 X4 X5 Xg A X3

Dia
(inches) 0.5 1.0 1.5 2.0 205 3.0 3.5 4.0

Diameter Breast Height (Inches)

0.5 0.2 0.3 0.5 0.3 0.4 0.4 0.6 0.4
1.0 0.7 0.8 1.0 0.8 0.8 0.9 1.1 0.9
1.5 g2 1,2 1.5 1.3 1.3 1.4 1.6 1.4
2.0 1.6 117 2.0 1.8 1.8 1.9 2.0 1.9
2.5 2.1 2.2 2.4 2.2 2.3 2.4 2.5 2.4
3.0 2.5 2.6 2.9 2 2.8 2.8 3.0 2.9
3.5 3.0 3.1 3.4 33 3.3 3.3 3.5 3.4
4.0 3.3 3.6 3.9 BT 3.8 3.8 4.0 3.9
4.5 3.9 4.1 4.3 4.2 4.3 4.3 4.5 4.4
5.0 4.4 4.5 4.8 4.7 4.8 4.8 5.0 4.9
5.5 4.8 5.0 5.3 5.2 5.3 5.3 5.5 5.4
6.0 5.3 5.5 5.8 5.6 5.7 5.8 6.0 5.9
6.5 5.8 5.9 6.2 6.1 6.2 6.3 6.5 6.4
7.0 6.2 6.4 6.7 6.6 6.7 6.8 6.9 6.9
7.5 6.7 6.9 7.2 7.1 7.2 7.3 7.4 7.4
8.0 7.1 7.3 Tt 7.6 Tl 7.7 7.9 7.9
8.5 7.6 7.8 8.1 8.1 8.2 8.2 8.4 8.4
9.0 8.1 8.3 8.6 8.6 8.7 8.7 8.9 8.9
9.5 8.5 8.8 9.1 9.0 9.2 9.2 9.4 9.4
10.0 9.0 9.2 9.6 9.5 9.7 9.7 9.9 9.9
10.5 9.4 9.7 10.0 10.0 10.2 10.2 10.4 10.4
11.0 9.9 10.2 10.5 10.5 10.6 10.7 10.9 10.9
11.5 10.4 10.6 11.0 11.0 11.1 112 11.4 11.4
12.0 10.8 11.1 11.5 11.5 11.6 11.7 11.8 11.9
12.5 1.1 11.6 11.9 11.9 12.1 12:2 12.3 12.4
13.0 11.7 12.0 12.4 12.4 12.6 12.6 12.8 12.9
13.5 12.2 12.5 12.9 12.9 13.1 13.1 13.3 13.4
14.0 [2.7+--13.0 13.4 13.4 13.6 13.6 13.8 13.9
14.5 13.1 13:5 13.8 13.9 14.1 14.1 14.3 14.4
15.0 13.6° 13.9 14.3 14.4 14.6 14.6 14.8 14.9
15.5 14.0 14.4 14.8 14.9 15.1 15.1 15.3 15.4
16.0 14.5 14.9 15.3 15.3 15.5 15.6 15.8 15.9
16.5 15.0 15.3 15.7 15.8 16.0 16.1 16.3 16.4
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Stump Height (Feet)

| Xa X3 Xy X5 Xq Xq Xg
Dia

(inches) 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
17.0 15.4 15.8 16.2 16.3 16.5 16.6 16.7 16.9
17.5 15.9 16.3 16.7 16.8 17.0 17.1 17.2 17.4
18.0 16.3 16.7 17:2 17.3 17.5 17.6 17.7 17.9
18.5 16.8 17.2 17.6 17.8 18.0 18.0 18.2 18.4
19.0 17.2 17.7 18.1 18.2 18.5 18.5 18.7 18.9
19.5 17:7 18.2 18.6 18.7 19.0 19.0 19.2 19.4
20.0 18.2 18.6 19.1 19.2 19.5 19.5 19.7 19.9
20.5 18.6 19.1 19.5 19.7 20.0 20.0 20.2 20.4
21.0 19.1 19.6 20.0 20.2 20.4 20.5 20.7 20.9
21.5 19.6 20.0 20.5 20.7 20.9 21.0 21.2 21.4
2.0 20.0 20.5 21.0 212 21.4 215 21.6 21.9
22.5 20.5 21.0 21.4 21.6 21.9 22.0 22.1 22.4
23.0 20.9 21.4 21.9 22.1 22.4 22.4 22.6 22.9
23.5 21.4 21.9 22.4 22.6 2.9 22.9 23.1 23.4
24.0 21.9 22.4 22.9 23.1 23.4 23.4 23.6 23.9
24.5 22.3 22.9 23.3 23.6 23.9 23.9 24.1 24 .4
25.0 22.8 23 .3 23.8 24.1 24 .4 24 .4 24.6 24.9
25.5 23.2 23.8 24.3 24.5 24.9 24.9 25.1 25.4
26.0 23.7 24.3 24.8 25.0 25.3 25.4 25.6 25.9
26.5 24.2 24.7 25.2 25.5 25.8 25.9 26.1 26.4
27.0 24.6 25.2 25.7 26.0 26.3 26.4 26.5 26.9
27.5 25.1 25.7 26.2 26.5 26.8 26.9 27.0 27.4
28.0 25.5 26.1 26.7 27.0 27.3 27.3 27.5 27.9
28.5 26.0 26.6 27.1 271.5 27.8 27.8 28.0 28.4
29.0 26.5 27.1 27.6 27.9 28.3 28.3 28.5 28.9
29.5 26.9 27.6 28.1 28.4 28.8 28.8 29.0 29.4
30.0 27.4 28.0 28.6 28.9 29.3 29.3 29.5 29.9
30.5 27.8 28.5 29.0 29.4 29.8 29.8 30.0 30.4
31.0 28.3 29.0 29.5 29.9 30.2 30.3 30.5 30.9
31.5 28.8 29.4 30.0 30.4 30.7 30.8 31.0 31.4
32.0 29.2 29.9 30.5 30.9 31.2 31.3 31.4 31.9
32.5 29.7 30.4 30.9 31.3 31.7 31.8 31.9 32.4
33.0 30.1 30.8 31.4 31.8 32.2 32.3 32.4 32.9
33.5 30.6 31.3 31.9 32.3 32.7 a2.d 32.9 33.4
34.0 311 31.8 32.4 32.8 33.2 33.2 33.4 33.9
34.5 31.5 32.3 32.8 33.3 33.7 33.7 33.9 34.4
35.0 32.0 32.7 33.3 33.8 34.2 34.2 34.4 34.9
35.5 32.4 33.2 33.8 34.2 34.7 34.7 34.9 35.4
36.0 32.9 33.7 34.3 34.7 35.1 35.2 35.4 35.9
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36.5
37.0
37.5
38.0
38.5
39.0
39.5
40.0

33.4
33.8
34.3
34.7
35.2
35.7
36.1
36.6

34.1
34.6
3341
35.5
36.0
36.5
37.0
37.4

34.7
3352
35.7
36.2
36.6
379
37.6
38.1

35.2
35.7
36.2
36.7
37.2
37.6
38.1
38.6

35.6
36.1
36.6
37:1
37.6
38.1
38.6
39.1

35.7
36.2
36.7
37.1
37.6
38.1
38.6
39.1

October 1980

35.9
36.3
36.8
37.3
37.8
38.3
38.8
39.3

36.4
36.9
37.4
37.9
38.4
38.9
39.4
39.9
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‘Appendix 1I

October, 1980

DIAMETER BREAST HEIGHT ESTIMATED FROM DIAMETER STUMP HEIGHT

IN METRIC UNITS

Stump Height (centimetres)

Xy Xy X3 Xy X5 Xg Xg Xg
Dia
(cm) 15 30 46 61 76 92 107 122
Diameter Breast Height (centimetres)
1 0.4 0.5 0.8 0.5 0.6 0.7 1.2 0.9
2 1.3 1.4 1.7 1.5 1.6 1.7 2.2 1.9
a 2.2 2.4 2.7 2.4 2. 2.7 3.2 2.9
4 3.1 3.3 3.6 3.4 3.6 3.7 4.1 3.9
5 4.0 4.3 4.6 4.4 4.6 4.7 = 4.9
6 5.0 5.2 5.5 5.4 5.5 5.6 6.1 5.9
7 5.9 6.1 6.5 6.3 6.5 6.6 T 6.9
8 6.8 7:1 7.4 7.3 7.5 7.6 8.1 7.9
9 T 8.0 3.4 8.3 8.5 8.6 9.0 8.9
10 8.6 9.0 9.3 9.2 9.5 9.6 10.0 9.9
11 9.6 9.9 10.3 10.2 10.4 10.5 11.0 10.9
12 10.5 10.8 11.2 11.2 11.4 1.5 12.0 11.9
13 11.4 11.8 12.2 12.1 12.4 2.3 13.0 12.9
14 12.3 12.7 13.1 13.1 13.4 13.5 13.9 13.9
15 13.2 13.7 14.1 14.1 14.4 14.5 14.9 14.9
16 14.2 14.6 15.0 15.1 15.3 15.4 15.9 15.9
17 15.1 15.5 16.0 16.6 16.3 16.4 16.9 16.9
18 16.9 16.5 16.9 17.0 17.3 17.4 17.9 17.9
19 16.9 17.4 17.9 18.0 18.3 18.4 18.5 18.9
20 17.8 18.4 18.8 18.9 19.3 19.4 19.8 19.9
21 18.8 19.3 19.8 19.9 20.2 20.3 20.8 20.9
22 19.7 20.2 20.7 20.9 21.2 21.3 21.8 21.9
23 2.6 212 2.7 2.8 22 N3 N8 B
24 21.5 22.1 2.6 228 232 233 237 239
25 22.4 23.1 23.6 23.8 24.2 24.3 24.7 24.9
26 23.4 24.0 24.5 24.8 25.1 25.2 25.7 25.9
27 243 249 255 25.7 26.1 26.2 26.7 26.9
28 25.2 259 264 26.7 27.1 272 . 219 2.9
29 26.1 26.8 274 277 28.1 28.2 28.6 28.9
30 27.0 27.8 283 28.6 29.1 29.2 29.6 29.9
31 28.0 28.7 29.3 29.6 30.0 30.1 30.6 30.9
32 28.9 29.6 30.2 30.6 31.0 31.1 31.6 31.9
33 298 306 31.2 31.5 320 32.1 32.6 32.9
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Stump Height (centimetres)
*1 a5 45 X X5 X e Xg

Dia

(cm) 15 30 46 61 76 92 107 122
34 30.7 - 3153 8 2d ke 32550 3300 3.1 335 939
35 31.6 .- 32.5 \v/33.4 - 33.5 3.0 341 345 M
36 32.6,- 33.4. 340 34.5:- 4.9 350 35.5 359
37 33.5 . 34.3 .-35.0 - 35.4- 358360 365 369
38 34.4 2 3535350 :- 364369 37.0 _ 315 3719
39 35.3 -~ 36.2 i 369 374 - 379 .- 38.0 38.4 .38.9
40 36.2 > 3722378 B3 o 3B vv39.0 39.4 :39.9
41 372 ;- 38.1 10 38,8 (53982398 39.9 404 4009
42 38.0 ., 39.0 -2 39.7 ~ 403 ;- 40.8 o~ 40.9 41.4 <4179
43 390 i 40.0 35 40.7 cc AL.2 cs 1B 419 424 429
44 399 . 40.9 ., 41.6 10422 - 42.8 - 429 433 43.9
45 40.8 41.9 42.6 43.2 43.8 439 4.3 449
46 41.8 . 42.8 43.5 442 447 448 453 459
47 42.7 « 43.F 445 A8 K o 45T 15458 463 #46.9
48 43.6 .o 4.7 15454 0o A6 .k w0 46.7 <~ 46.8 473 47.9
49 .5 456 jod64 4T 1 i 41T o 4T8 48.2 489
50 454 46.6 473 48.0 48.7 48.8 49.2 49.9
51 46.4 47.5 48.3 49.0 49.6 49.7 50.2 50.9
52 A47.3 | 484, 492y co 0.0 20506 =50.7 51.2 $1.9
53 8.2 0. .94 55 50.2 o809 0516 0:51.7" 523 . &9
54 49.1 - 0.3 051 a8l 9 b 2.6 00527 531 BB
55 50.0 - 51.3 50 2. 805200 o 53.6 1653.7  54.1- k9
56 Z1.0 522 =830 630 - B4 E . kg o key . KEQ
57 AL9 - 53.1. B4 0%dse s ' 585 K56 56.1. -56.0
58 2.8 541 549 558 5.5 5.6 571 5719
59 3.7 550 559 2558 - 515 516 580 ‘589
60 546 560 568 577 S8R5 586 590 509
61 556 569 578 .87 M4 55 £0.0 609
62 56.5. . 578 S58.0 28007 604 605 610 - 619
63 571.4 5880 . 87 08, 614 615 20 &9
64 8.3 0.7 606616 624 65 €9 639
65 509 - 60,7 -BLET 26 634 6.5 639 S4B
66 60.2. 616 &R2.5-:636 k3 A4 639 659
67 6.1 62.5 635 618 653 654 €39 669
68 R0 635 . 544 655 663 664 669 619
69 629 644 654 66.5 673 67.4 67.8 68.9
70 63.8 654 66.3 674 683 684 68.8 69.9
71 4.8 66.3 61.3 684 692 6.3 6.8 0.9
7 65.7 6.2, SRR 42702 W3 0.8 TH
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73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

66.6
67.5
68.4
69.4
70.3
71.2
72.1
73.0
74.0
74.9
75.8
76.7
71.6
78.6
79:3
80.4
81.3
82.2
83.2
84.1
85.0
85.9
86.8
87.8
83.7
89.6
90.5
91.4

68.2
69.1
70.1
71.0
719
72.9
73.8
74.8
5.9
76.6
77.6
78.5
9.5
80.4
81.3
82.3
83.2
84.2
85.1
86.0
87.0
87.9
88.9
89.8
90.7
917
92.6
93.6

69.2
70.1
71.1
72.0
73.0
73.9
74.9
75.8
76.8
71.7
78.7
79.6
80.6
81.5
82.5
83.4
84.4
85.3
86.3
87.2
88.2
89.1
90.1
91.0
92.0
92.9
93.9
94.8

70.3
5.3
72.3
3.3
74.2
73.2
76.2
77.1
78.1
79.1

80.0
81.0
82.0
33.0
83.9
84.9
85.9
86.8
87.8
88.8
89.7
90.7
91.7
92.9
93.6
94.6
95.6
96.5

T2
72.2
73.2
74.1
75.1
76.1
77.1
78.1
79.0
80.0
81.0
82.0
83.0
83.9
84.9
85.9
86.9
87.9
88.8
89.8
90.8
91.8
92.8
93.7
94.7
95.7
96.7
97,7

71.3
72.3
73.3
74.2
75.2
76.2
17.2
78.2
7971
80.1
81.1
82.1
83.1
84.0
85.0
86.0
87.0
88.0
88.9
89.9
90.9
91.9
92.9
93.8
94.8
95.8
96.8
97.8

October, 1980

71.8
T
73,7
74.7
75:%
76.7
77.6
78.6
79.6
80.6
81.6
82.5
83.5
84.5
85.5
86.5
87.4
88.4
89.4
90.4
91.4
92.3
93.3
94.3
95.3
96.3
97.2
98.2

729
73.9
74.9
75.9
76.9
1.9
78.9
19.9
80.9
81.9
82.9
83.9
34.9
85.9
86.9
87.9
88.9
89.9
90.9
91.9
92.9
93.9
94.9
95.9
96.9
97.9
98.9
09929
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