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The one-way (volume-diameter) and two-way (volume-diameter-
height) volume tables of young keora (Sonneratia apetala) trees have
been computed for both Patuakhali and Bhola Coastal Afforestation
Divisions. The two volume tables are prepared for each of the divisions
on the basis of the best fitted models chosen through F, t, mean square
error (MSE), R2 and Furnival Index (Fl). The volume tables are also

validated through statistical tests.
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INTRODUCTION

The mangrove forest of Bangladesh is
divided into two main areas. viz., the
Sundarbans and the Coastal Afforestations.
The Sundarban forest is spread over 0.58
million ha in the south-western region (Ali;
1989). The major species are sundri
(Heritiera fomes), gewa (Excoecaria
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agallocha), goran (Ceriops decandra), baen
(Avicennia officinalis), passur (Xylocarpus
mekongensis) and keora (sonneratia
apetala). But the plantations cover an area
of 100 thousand hectare up to 1990. The
Coastal Afforestation Programme is now
established along coastal belt and off shore



islands of Patuakhali, Bhola, Noakhali and
‘Chittagong. It was first initiated in 1966 with
the objectives of protecting lives and
properties against natural calamities and
introducing natural land management
system. The planted species are keora,
kankra (Bruguiera sexangula), baen, gewa,
sundri. etc. Keora because of its fast

growing character as well as adaptibility to

newly formed land, occupies 67 per cent of
the entire Coastal Plantation areas (Drigo et
al. 1987)

Keora has been considered as principal
species for coastal plantations. The planting
spacing for the species was 1.2m x 1.2m
and about 6900 seedlings were planted per
ha. The timber of the species can be used
as packing boxes, bobbin, joinery, doors,
windows, pulpwood, hardboard. etc. The

species is planted in major areas of

Patuakhali and Bhola Coastal Afforestation
Division where information on volume and
yield is not adequate. Volume regressions
for estimating volume at three height
classes was first established for sundri,
gewa, keora, passur, dhundul (Xylocarpus
granatum) and kankra in the Sundarbans by
Forestal (1960) which were modified from
Curtis (1933). Volume regressions for
estimating volume underbark to a 10 cm top

diameter underbark were also established

(Chatfey et al. 1985) for sundri, gewa, keora
and other species in the Sundarbans at
three different height classes. The volume
tables for keora in both Forestal and ODA
(Overseas Development Administration)
reports are one-way tables. In ODA's repor,
graphical presentation of volume (m3) vs.
diameter (cm) shows that volume of keora
trees are underestimated in comparison

with Forestal. It is also observed that keroa

trees of diameter more than 70 cm volume
does not increase whereas the same has a
tendency to increase in Forestal. The two-
way volume tables for keora and baen for
four Coastal Afforestation Divisions were
prepared for the first time (Drigo et al. 1987)
For keora separate regressions for four
Coastal Divisions and for baen combined

~ regression for all Coastal Divisions were

derived. But no validation was done.
Diameter growth, basal area growth and
volume yield growth equations for the
species were developed for use in four
Coastal Afforestation Divisions (Latif and
Del Castillo. 1990)

In view of review activities done above,
it is obvious that information of volume,
though old, are available for natural keora
trees in the Sundarbans. On the other hand
only Drigo et al. drived volume tables
without validation for the species in all
Coastal Divisions. But in recent years
thinning is carried out and matured keora
trees are to be harvested. Besides detection
of stem borer infestation in keora plantation
(Islam et al. 1989). prescribes felling of
severely infested trees. Research activities
are going on this important tree species.
The thinned and harvested products are to
be estimated with the help of a reliable
volume table. But no-validated volume table
is davailable for this valuable mangrove
species..

The present study is to establish best
relation of volume vs. diamete (one-way
volume table) and volume vs. diameter and
height (two-way volume table) for young
keora trees planted at western coastal belt
(Patuakhali and Barisal) through multiple
regression analysis.
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MATERIALS AND METHODS
Volume Table Data :

A mechanical thinning was made over
an area of 7.25 hain 5, 7 and 9 years old
plantations of keora at Golachipa Range of
Patuakhali C/A Division. A similar thinning
was also done over an area of 7.25 ha in 5,
7 and 9 years old plantations of keora at
Char Kukri Mukri Range of Bhola C/A
Division. During the thinning programme in
1987 a sample of 461 trees covering
diameter range of 2 cm to 16 cm and height
range of 5 m to 17 m was measured from
Patuakhali C/A Division (table 1). A second
sample of 464 trees covering diameter
range of 2 cm to 18 cm and height range of

5 mto 16 m was also measured from Bhola
C/A Division during thinning activity in 1988

(Table 2). Data on diameter at breast height
(cm), total height (m) and mid diameter (cm)
overbark of each log of 2 metre long of each
sample tree were collected. Diameter and
height measurements were taken by
diameter tape and long tape respectively.
Top section of stem was considered upto
minimum diameter of 2 cm. Volume of each
section was calculated by Huber's formula
(v=LxDb,V =volume overbark. L= length of
a section, b = area of a mid-crossection).
Total volume of all sections of a tree was
calculated through computer. Thus the three
characteristics of each sample tree namely,
diameter at breast height (cm), total height
(m) and volume (m3) were computed
through computer. The volume regressions
were analysed separately for each C/A
Division. The following regression
equations were used for two C/A Divisions :

1. V=a+bD
2. B=a+bhD2
3. In(V)=a+bIn(D)

V=a +bD +cD2

V=a +bD2H

In (V) = a+b In (D) + ¢ In (H)

V= a+bD? + cH + dD2H

V= a+bD? + cDH + dD2H
V/D2H = a + bD2H + ¢/H +d/D2

10. V/D2H = a + bD2H + ¢/H + d/D

© ® N ® o »

Where V= volume (m3) overbark, D=
diameter (cm) at breast height. H = total
height (m), a = regression constant and b, c,
d = regression coefficients. -

These regréssion equations were fitted
and some selection criteria such as analysis
of variance table, t= values for regression
coefficients, coefficient of determination (R?)
and Furnival Index (F1) were computed
separately for both Patuakhali and Bhola.
Regression equations with serial number 1
to 4 were compared and best relation (eqn.
4) was selected on the basis of F-test, t-test,
R2. MSE (mean square error) and FI. The
one-way volume table was computed on the
basis of this best selected regression
equation. Regression equations with serial
number 5 to 10 were compared and best
relation (eqn. 6) was also chosen on the
basis of F-test, t-test, R2. MSE and FI. The
two-way volume table was computed on the
basis of this best selected regression
equation.

Validation Data

The best selected models for both
Patuakhali and Bhola were validated with

~the sample trees felled during same

thinning operation in 1987 and 1988. A
sample of 69 trees (Table 3) and another
sample of 80 trees (table 4) were



considered for validation of the volume
tables prepared for Patuakhali and Bhola

respectively. Data on diameter at breast

height (cm), total height (m) and mid-
diameter of all logs of all sample trees were
collected. Stem wood volume of each
sample tree was computed by Huber's
formula, The following statistical tools were
used for validation of volume tables :

i) Mean Square Error (MSE) :
MSE = E (A-E)2/n (Cox, 1984)

Where, A = Actual volume

E = Estimated volume
The criterion of minimum MSE is
considered.

ii) pairedt-test

t = d/SE(D) (Dawkins, 1975)
With n-1 degrees of freedom
at 0.05 level.

where. D = Average difference of the
pairs of actual and
estimated volume.

The criterion of insignificant différence is
-followed.

iiiy Per cent Absolute Deviation (% AD);
% AD = D (A - E) /EA x 100

Where, A and E indicate actual and
estimated volume respectively.

The criterion of minimum % AD is
considered.

iv) Chi-square test :

Chi-square = X( A -E)2/E with n-1
degrees of freedom.
Where, A = Actual volume
E = Estimated volume

The criterion of insignificant Chi -

square is considered. :
v) A-Evs. EplotandAvs. E plot:

Where, A
E

Actual volume
Estimated volume

Criteria : If A-E vs. E plot indicates
horizontal band, the model is adequate.
Again if A vs. E plot indicate 45 angle to the
x- axis. the model is adequate.

RESULTS AND DISCUSSIONS
Volume Tables Computation :

A number of 10 regression equations
was fitted with the sample trees taken from
both Patuakhali (appendix - 1) and Bhola
(appendix - Il) C/A Divisions. A few statistics
such as F., t., MSE, R2, Fl was also
computed for selection of best fitted models.
This four models were then finally chosen
for Patuakhali and Bhola- on the basis of
significant F & t, smallest MSE, largest R2
and smallest FI (appendix - | and appendix
I). The one-way (appendix-Ill) and two-way
(appendix 1V) volume tables for Patuakhali
were computed by the corresponding best
fitted models (V= 0, 0052 - 0.22D +
0.0005D2 and InV =9.1937 + 1. 7683 In D +
0.7385In H). Similarly the one-way
(appendix-V) and two-way (appendix-VI)
volume tables for Bhola were computed by
the corresponding best fitted models (V =
0.0042 - 0.0017D + 0.00049D2 and In (V) =.
-9.2587 + 1.6463 In' (D) + 0.9138 In (H). It is
important to note that volume regressions
for young keora trees have little difference
for both Patuakhali and Bhola C/A Divisions.
It indicates that a single volume table will
serve the purpose of estimating volume for
young keora trees in future. However, at
present, as regression constants and




coefficients in two regions vary a little
separate volume tables may be used.

Validation :

Sometimes the best fitted models may
not supply the expected results in the field,
The volume tables computed through best
fitted models may be overestimated or
underestimated in comparison with actual
standing volume in the field. The four
models (selected for Patuakhali and Bhola)
‘were tested statistically for validation under
Null Hypothesis that the sample trees used

for volume tables computation have come -

from the same population of keora
plantations in both Patuakhali and Bhola.
The test statistics like MSE and % AD show

very small figures. Besides, Paired t and

Chi-square show insignificant. The test
statistics indicate that there is no difference
between estimated volume and actual
volume. The values of the test are
summarized tn table 5. Moreover the plots
A-E vs. E (Fig. | to 4) and the plots A vs E
(Fig. 5 to 8) show horizontal band and 45°
angle to x-axis which give the same
indication of no difference between
computed volume and actual volume,
Therefore the four models are validated and
the computed tables are recommended to
use in the field.
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Table 1. Stand table of sample trees with respect to dia (cm)- ht (m) for volume

table (Patuakhali). ‘,

6 7 8 9

"DH_ 5 10 1112 13 14 :‘15 16___17__Total

2 14 9 4 1 1 1 30

4 30 28 7 9 2 - € e - . . 4 - - 76

6 15 27 17 21 18 2 - - - . 95

g8 23 10 9 18 18 14 3 95

10 18 10 8 11 6 14 10 2 1 80

2 6 3 5 4 2 8 7 & 5 7 1 54

14 1 = .1.°.2 .8 3 5 3 3 6 27

 ¥E s s w e iw o a: ] 21 Son < 4

TOTAL107 87 50 65 44 42 20 11 10 13 5 6 1 __ 461

Table 2 : Stand table of sample trees with respect to dia (cm) - ht (m) for volume
table (Barisal) :

D/H 5 6 7 8 9 10 11 12 13 14 15 16 Total

2 19 27 8 1 3 - - - - - 58

4. 19 20 14 14 16 1 S -

6 3 10 22 10 18 20 2 1 - - - - 86

8 3 6 6 11 2 9 17 10 4 . - 68

10 - 10 8 6 1 1 4" 18 11 7 . 66

12 -2 12 10 3 2 4 10 7 16 3 - 69

14 e N - 7 5 9 1 27

16 . - . - - . . 1 2 1 . 4

18 = - = - - - s = g 2 - 2

TOTAL 44 75 70 56 44 33 27 39 30 30 15 1 464



Table 3 :

Stand table of sample trees with respect to dia (cm) - ht (m) for

validation table (Patuakhali).

D/H 5 6 7 8 9 - 10 11 12 13 14 15 Total
5 4 5 8 1 1 - . - - 17
7 5 - .6 5 1 3 . - s 20
9 3 1 2 e 1 4 2 1 - - 14
11 3 1 2 - 3 1 4 - 14
13 . L - 1 - 1 - - 11 4
TOTAL 15 7 14 8 4 10 4 5 0 1 1 69
Table 4 : Stand table of sample trees with respect to dia (cm) - ht (m) for
validation of volume table (Barisal)
D/H 5 6 . 7 8 9 10 11 12 13 14  Total
4 7 7 6 3 1 2 - 26
6 4. 2 3 2 6 2 - 19
8 - 4 1 3 2 3 2 15
10 - 2 1 3 - 2 1 5 1 1 16
12 - - - - - 1 -2 1 . 4
TOTAL 7 13 13 10 6 12 7 7 3 2 80
Table 5 : Test statistics of the best selected models for volume tables validation
in Patuakhali and Barisal C/A Division
C/A Div. Validated MSE %AD Paired Chi-square
models il
4 0.000064 0 0.007 0.1313
Patuakhali |
6 0.000033 2.1 0.748 0.0553
4 0.000044 0.4 0.132 0.1221
Barisal
0.000025 1.3 0.503

0.0754




Appendix - |

The fitted regression equations with statistics for Patuakhali (n=461)

sl Regression MSE R? F Iti Fi
No: v - b c d
1. V= -0.0223+0.0058D 0.0001 079 172689  41.56 - 0.011
2 V= -0.0028+0.0003D2 0.00008 085 2660.89 51.58 - - 0.009
3. InV=-8.6883+2.2403'InD 0.1035 092 551010  74.23 - 0.005
*4 V= 0.0052-0.0022D
‘ +0.0005D2 0.00008 0.86 1380.40 394 1476 - 0.009
‘ 5. V= 0.0046+0.00003D2H 0.00004 093 5718.61 75.62 ; - 0.006
‘ *6."  InV=-0.1937+1.7683 InD
|
| +0.7385InH 0.0547 095 5413.09 5526 ' 20.26 - 0003
7. V= -0.0065+0.0001D2 '
+0.0015H+0.000014 0.00003 094 2552.77 10.38 0.04 12.32 0.006
8. V= -0.0034+0.00008D2
‘ +0.0003DH
| +0.00005D2H 0.00003 095 270019 - 7.43 10.54 2.75 0.005
9. V/D2H=0.00003-0.000000001D2H
+0.00005/H
+0.0002/D2 0.0000000003 0.31  67.94 126 295 601 0.00002
10.  V/D2H=0.00002+0.0002/D2H
. +0.00003/H
+0.00006/D 0.00000003 031 ~ 67.32 2.1 1.82 405 0.00002

* Indicate best fitted model.
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Appendix - Ii

The fitted regression equations with statistics for Barisal (n=464)

Sl. Regression MSE  R? F it Fl
No. i b C d
1. V= -0.0275+0.0070D 0.0002 080 187887 4335 3 - 00126
2. V= -0.0022+0.0004D2 0.0001 085 2672.31 51.69 . - 00110
3. InV=-8.1965+2.1028 InD -1257 089 376960 6139 - - 0.0067
*4 V= 0.0042-0.0017D
+0.0005D2 0.0001 085 135290 241 12.81 - 0.0109
5. V= 0.0043+0.00003D2H ‘ 0.00006 092 5518.11 74.28 - 0.0079
6. 1nV=-9.2587+1.6463 InD
+0.9138 InH 0.0744 094 334580 4489 17.89 - 0.0051
7. V=-0.0072+0.001D2
+0.0013H+0.00002D2H  0.00006 093 2035.94 5.69 607  11.11 00075
8. V=-0.0025+0.00007D2
+0.0002DH
+0.000001D2H 0.00006 993  2058.99 3.87 6.49 6.25 0.0075
9. V/D?H=0.00002+0.000000002D2H
+0.00006/H
+0.0004/D2 0.0000000002 041  107.92 1.93 2.39 12.76  0.00002
10.  V/D2H=0.00004+0.0034/D2H
-0.00005/H
-0.00008/D , 0.0000000002 049  150.18 1207 182 403  0.00001

* Indicate best fitted model.



APPENDIX-IlI

The one-way volume table for Patuakhali C/A Division.
¥ Volume equation :

"V = .5623843521D-02-.217596437D-02*D+.470396772D-03*D*D
Volume cu. m., Diacm

Dia.
2

4

6

8
10

12
14
16
18
20

22
24
26
28
30

32
34
38
40

42
44
46
48
50

52
54
56
58
60

62
64
66
68
70

72
74
76
78

80

Volume
0.00
0.00
0.01
0.02
0.03

0.05
0.07
0.09
0.12
0.15

0.19
0.22
0.27
0.31
0.36

0.42

0.48

0.60
0.67

0.74
0.82
0.90
0.98
1.07
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The two-way volume table for Patuakhali C/A Division V

Appendix-IV

=EXPt- .91365975D+01+.1768343570+01

Volume Cu. m., Dia cm and Ht m

olume equation :

*LOG+.738549238D+00"LOG(H))

D/H 2 3 4 5 6 7 8 9 10 11. 12 12 14 15
2 000 000 000 0.00 000 0.00 000 0.0 0.00 000 000 0.00 000 000
4 000 0.0 000 000 000 000 001 001 001 001 001 001 001 001
6 000 001 001 00t 001 001 001 001 001 001 002 002 002 002
8 0.01 001 001 0.01 002 002 002 0.02 002 002 003 003 003 003
10 0.01 001 002 002 002 003 003 003 003 004 004 0.04 004 0.04
12° 001 002 002 0.03 003 0.03 004 004 005 005 005 0.05 008 006
14 0.02 002 003 0.04 004 005 005 005 006 0.06 0.07 007 008 0.08-
16 0.02 003 004 0.04 005 0.06 006 0.07 008 008 009 009 010 010
18 0.03 004 005 006 0.06 007 008 009 0.0 010 011 012 012 012
20 0.03 005 006 0.07 0.06 009 009 010 011 012 013 014 014 0.5
22 004 005 007 0.06 0.9 010 011 0.2 013 0.14 0.15 0.16 017 - 0.18
24 005 008 008 009 011 012 013 014 015 0.6 018 0.19 020 0.21
26 005 0.07 009 011 0.12 014 015 0.6 0.18 0.19 020 021 023 0.4
28 006 0.08 0.10 0.12 0.14 0.16 0.7 019 020 022 023 024 026 027
30 007 009 012 014 016 0.18 019 021 023 024 026 028 029 031
32 008 011 013 0.15 0.18 020 022 024 026 027 029 031 033 034
34 0.09 012 014 017 020 022 024 026 028 031 033 035 036 038
36 010 013 0.16 019 022 024 027 029 031 0.34 036 038 040 042
38 011 014 018 021 024 027 029 032 035 037 040 042 044 047
40 012 016 019 023 026 029 032 035 038 041 043 046 049 051
42 013 017 021 025 028 032 035 038 041 044 047 050 053 056
44 014 018 023 027 031 034 038 042 045 048 051 054 058 0.6
46 015 020 025 029 0.33 037 041 045 049 052 056 059 062 065
48 0.16 022 027 031 0.36 040 044 048 052 056 0.60 064 0.67 0.71
50 0.17 023 029 034 039 043 048 052 056 060 0.64 068 072 0.76
52 0.18 025 031 036 041 046~ 051 056 060 065 0.69 0.73 077  0.81
54 020 026 0.33 039 044 050 055 0.60 064 0.69 070 0.78 083 087
56 021 028 035 041 047 053 058 064 069 076 079 0.83 088 093
58 022 030 037 044 050 056 0.66 065 073 083 0.84 094 100 1.05
60 024 032 039 047 053 060 066 072 078 0.83 089 0.94 1.00 1.05
62 025 034 042 049 056 063 070 0.76 0.82 0.88 094 1.00 1.06 1.1
64 027 036 044 052 0.60 067 0.74 0.81 078 093 1.00 1.06 1.12 117
66 028 038 047 055 063 071 0.78. 085 092 099 105 1.12 1.18 124
58 030 040 049 058 0.66 074 0.82 090 097 1.04 1.11 1.18 124  1.31
70 031 042 052 061 0.70 078 0.86 094 1.02 1.09 1.17 124 131 138
72 033 044 054 064 074 082 091 099 1.07 1.15 123 130 137 145
74 034 046 057 067 0.77 0.86 095 104 1.13 121 129 137 144 157
76 036 048 060 0.71 0.81 091 100 1.09 1.18 1.27 135 1.43 151 159
78 038 051 063 074 0.8 095 105 114 124 133 1.41 150 158  1.67
80 039 053 066 077 0.89 099 110 1.19 129 139 148 157 166 1.74
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Contd.
Volume table for Patuakhali
Volume Cu. m., Dia cm and Ht m

D/H 18 17 18 19 20 21 22 23 24 25 26 27 28 29 30
-2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00
4 0.01 001 001 001 0.01 0.01 0.01 0.01 001 001 001 0.01 001 001 0.01
6 0.02 0.02 002 0.02 002 0.02 0.02 0.02 0.03 0.03 0.03 1 0.03 0.03 0.03 "0.03
8 0.03 003 0.03 004 0.04 004 004 0.04 004 004 0.04 0.05 005 005 0.05
10 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 006 006 0.07 0.07 0.07 0.07 0.07
12 0.06 0.07 0.07 0.07 0.08 0.08 0.08 0.08 0.09 0.09 009 009 0.10 0.10 0.10
14 0.08 009 009 0.10 0.10 0.0 0.1t 011 011 012 0.12 012 013 013 013
16 0.11 0.11 0.12 0.12 0.13 0.13 0.13 0.14 0.14 0.15 0.15 0.16 0.16 0.16 0.7
18 0.13 0.14 0.14 015 0.15 0.16 0.17 0.17 0.18 0.18 0.19 019 020 020 O0.21
20 0.16 0.15 0.17 0.18 0.19 019 020 021 021 022 023 023 024 024 025
22 0.19 0.19 020 021 022 023 024 024 025 026 027 027 028 029 030
24 0.22 023 024 025 026 027 028 028 029 030 031 032 033 034 035
26 0.25 026 0.270.128 0.30 031 0.32 033 034 035 0.36 037 038 039 040
28 0.29 030 031 032 034 035 036 037 039 040 0.41 042 043 044 045
30 0.32 034 035 037 0.38 039 041 042 044 045 046 047 049 050 051
32 0.36 038 0.39 041 043 044 046 047 049 050 052 053 055 056 058
34 040 042 044 046 0.47 049 051 053 054 056 0.58 059 061 062 064
36 0.45 0.47 049 051 053 054 056 058 060 062 064 0.66 0867 069 0.71
36 0.49 051 053 0.56 0.58 060 062 0.64 066 068 0/70 072 0.74 076 0.78
40 0.54 056 0.59 061 063 066 068 070 072 075 0.77 079 081 083 085
42 058 061 064 0.66 069 071 074 076 079 0.81 0.84 0.86 0.88 091 0093
44 063 066 0.69 072 0.75 079 0.80 0.83 0.86 0.88 0.91 093 096 099 1.01
46 0.69 072 075 0.78 0.81 0.84 087 090 093 096 098 101 0.04 107 1.09
48 074 077 0.81 084 087 091 094 0.97 000 003 006 0.09 012 115 118
50 0.80 0.83 0.87 0.90 094 1.97 1.01 1.04 1.07 111 114 117 120 123 127
52 0.85 0.89 0.93 097 1.01 1.04 108 112 1.15 119 122 126 129 132 136
54 091 095 099 1.04 1.80 1.11 1.15 119 1.23 127 1.31 134 138 142 145
56 0.97 1.02 106 110 115 119 123 127 1.31 135 1.39 143 147 151 155
58 1.03 1.08 1.13 1.17 122 127 131 135 140 144 148 152 156 161 1.65
60 1.10 1.15 120 125 1.30 134 139 1.44 148 153 157 1.62 1.66 170 175
62 1.16 1.22 1.27 1.32 1.37 142 147 152 157 162 167 171 176 181 185
64 1.23 129 1.34 140 1.45 151 156 161 166 1.7t 176 181 1.86 191 1.96
66 1.30 1.36 1.42 148 153 159 165 170 175 1.81 186 191 197 202 207
68 1.37 143 150 162 1.62 168 1.73 179 1.85 191 1.96 202 207 213 2.18
70 1.44 151 1.57 164 1.70 176 1.83 189 1.95 201 207 212 218 224 230
72 152 159 165 1.72 1.79 1.85 1.92 1.98 205 211 217 223 228 235 241
74 159 167 1.74 1.81 1.88 295 2.01 208 215 221 228 234 241 247 253
76 1.67 1.75 1.82 1.89 1.97 204 211 218 225 232 239 246 252 259 266
78 1.75 1.83 191 1.98 206 214 221 228 236 243 250 257 264 271 278
80 1.83 1.91 1.99 107 215 233 231 239 247 254 262 276 284 291
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‘Volume table for Patuakhali

Volume Cu. m., Dia cm and Ht m : '

D/H 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
2 0.00 0.00 0.00 '0.00 000 0.00 0.00 0.01 001 0.01 001 0.01 0.01 0.01 0.01
4 0.01 0.02 0.02 .0.02. 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
6 0.03 003 0.03 0.03 0.03 003 0.03 003 0.04 004 0.04 004 - 0.04 004 0.04
8 0.05 0.05 0.05.0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.07
10 0.08 0.08 0.08 '0.08 0.08 0.08 0.09 . 0.09 009 0.09 0.09 009 0.10 0.10 0.10

12 010 0.11 011 0.1 0.11 012 012 012 0.12 0.3 0.13 0.13 0.13 0.13 0.14
14 0.14 0.14 014 015 0.5 015 016 0.16 0.16 0.16 0.17 017 017 0.18 0.18
16 0.17 0.18 0.18 0.19 019 0.19 020 020 020 021 021 022 022 022 0.23
18 021 022 022 023 023 024 024 025 025 0.26 026 027 027 028 0.28-
20 0.26 026 027 027 028 029 029 0.30 030 031 032 032 033 033 034

22 030 031 032 033 033 034 035 035 036 037 0.37 038 039 039 0.40
24 035 036 037 038 0.39 040 040 0.41 042 043 044 044 045 046 047
26 041 042 043 044 045 046 047 047 048 049 0.50 051 052 053 054
28 047 048 049 050 051 052 053 054 055 056 0.57 058 059 060 051
30 0.53 054 055 056 058 059 0.60 0.61 0.62 0.62 0.65 066 0.67 068 0.69

32 059 060 062 063 0.64 066 0.67 068 070 0.71 0.72 0.74 075 .0.76 0.78
34 0.66 067 069 070 0.72 073 075 0.76 0.78 0.79 0.81 0.82 084 085 0.86
36 073 074 076 078 0.79 0.81 0.83 084 086 0.88 0.89 091 092 094 0.96
36 0.80 082 0.84 085 0.87 0.89 091 093 095 096 098 1.00 1.02 1.03 1.05
40 0.87 0.90 092 094 096 098 1.00 1.02 1.04 106 1.07 1.09 1.11 1.13 1.15

42 195 198 1.00 1.02 1.04 1.06 1.09 1.11 113 115 1.17 119 121 123 1.26
44 103 106 108 111 113 1.16 1.18 120 1.23 125 1.27 130 1.32 134 136
46 112 115 117 120 122 125 1.28 130 1.33 135 1.38 140 143 145 147
48 121 124 126 129 132 135 138 140 143 146 1.48 151 154 156 1.59
50 1.30 133 136 139 142 145 148 151 154 157 159 1.62 1.65 1.68 1.71

52 039 042 046149 152 155 158 162 1.65 1.68 1.71 1.74 177 1.80 1.83
54 049 052 156159 1.63 1.66 1.69 1.73 1.76 1.79 1.83 1.86 1.89 193 1.96
56 059 1.62 166 170 1.73 177 1.81 1.84 1.88. 1.91 1.95 198 202 205 2.09
58 1.69 173 1.77 181 1.84 188 1.92 196 2.00 204 207 211 215 1.18 222
60 1.79 1.83 1.88 192 196 200 204 208 212 216 2.20 224 228 232 236

62 190 1.4 199 '203 208 212 216 221 225 229 233 237 242 246 250
64 201 2.06 210 215 220 224 229 233 238 242 2.47 251 256 2.60 264
66 212 217 222 227 232 237 242 246 251 256 2.61 265 270 2.75 2.79
68 223 229 234 239 244 250 255 260 265 2.70 2.75 2.80 2.85 289 294
70 235 241 246 252 257 263 268 273 279 2.84 2.89 294 300 3.05 3.10

72 247 253 259 265 270 276 2.82 287 293 298 3.04 309 315 320 3.28
74 259 266 272 278 2.84 290 296 3.02 3.07 3.13 3.19 325 3.30 3.36 3.42
76 272 278 285 291 298 3.04 3.10 3.16 3.22 328 334 340 346 352 358
78 285 292 298 3.05 3.12 318 325 331 3.37 344 350 356 363 369 3.75
80 298 3.05 3.12. 3.19 3.26 3.33 3.39 346 353 360 3.66 3.73 3.79 3.86 3.92
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Volume table for Patuakhali
Volume Cu. m., Dia cm and Ht m ‘
D/H 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
2 0.01 001 0.0 0.01 001 0.01 001 001 001 0.01 0.01 0.01 0.01 0.01 0.01
4 0.02 0.02 002 002 0.02 0.02 0.02 0.02 002 0.02 0.02 0.02 0.02 0.02 0.02
6 0.04. 004 0.04 004 0.04 0.04 004 0.05 005 0.05 0.05 ~0.05 0.05 0.05 0.05
8 0.07 0.07 0.07 0.07 0.07 -0.07 0.07 0.08 0.08 008 0.08 0.08 0.08 008 0.08
10 0.10 0.10 0.10 0.11 0.11 011 011 0.11 011 012 0.12 012 0.12 0.12 0.12

12 014 014 014 015 015 0.15 0.15 0.5 0.16 0.16 0.16 0.16 0.17 0.17 0.17
14 018 019 019 019 019 020 020 020 021 021 021 021 022 022 022
16 023 024 024 024 025 025 025 026 0.26 026 027 027 027 028 028
18 029 029 029 030 030 031 0.31 032 0.32 033 0.33 033 034 034 035
20 0.34 035 035 036 0.37 037 0.38 038 039 039 040 040 041 041 042

22 041 041 042 043 043 044 045 045 046 046 0.47 048 048 049 049
24 0.47 048 049 050 050 051 052 053 053 054 055 056 056 057 0.58
26 0.55 056 056 057 058 059 062 061 061 062 063 064 065 066 0.66
28 062 063 064 065 0.66 067 068 069 070 071 0.72 073 0.74 075 0.76
30 0.70 071 0.73 074 0.75 0.76 077 0.78 0.79 0.80 0.81 0.82 0.83 085 0.86

32 079 080 081 083 084 085 0.86 0.88 0.89 090 091 092 084 095 0.96
34 088 089 091 092 093 095 096 1.97 099 100 1.02 1.03 1.04 1.06 1.07
.36 197 199 100 1.02 1.03 105 1.06 1.08 1.09 111 112 114 115 117 118
38 1.07 1.09 110 112 1.14 115 117 119 120 122 124 125 127 128 1.30
(40 117 119 121 123 124 126 128 130 1.32 134 135 137 139 141 142

42 128 130 132 134 136 138 140 142 144 146 148 149 151 153 155
44 1.39 141 143 145 147 149 152 154 156 158 160 1.62 1.64 1.66. 1.69
46 150 152 155 157 159 162 164 1.66 169 171 173 176 178 1.80 1.82
48 162 164 167 169 1.72 1.74 177 179 182 184 187 189 192 1.94 197
50 1.74 176 179 182 1.85 1.87 1.90 1.93 195 1.98 2.01 2 .03 206 209 211

52 1.86 1.89 1.92 195 198 201 204 207 210 212 215 218 221 224 226
54 199 202 205 208 212 215 218 221 224 227 230 233 236 239 242
56 212 216 219 222 226 229 232 236 239 242 245 249 252 255 258
58 226 229 233 237 240 244 247 251 254 258 261 2.64 268 271 275
60 240 244 247 251 255 259 262 266 270 274 277 281 284 288 292

62 2.54 258 262 266 270 2.74 278 2.82 286 290 294 298 3.01 3.05 3.09
64 269 273 277 282 286 290 294 293 302 3.07 3.11 315 319 323 3.27
66 284 288 293 297 3.02 306 3.11 3.15 319 324 3.28 332 337 341 345
58 3.99 3.04 3.09 313 3.18 323 327 332 337 341 346 350 355 359 3.64
70 3.15 320 325 330 335 340 345 350 354 359 364 369 374 3.78 383

72 3.31 336 3.41 347 3.62 357 362 3.67 3.72 3.78 3.83 3.88 3.93 3.98 403
74 347 353 358 3.64 369 375 3.80 3.86 391 3.96 4.02 407 4.12 417 4.23
76 3.64 370 3.76 3.81 3.87 3.93 3.99 4.04 410 415 421 427 432 438 4.43
78 3.81 3.87 393 3.99 405 411 4.17 423 429 435 4.41 447 452 468 4.64
80 3.99 4.05 411 418 424 430 436 443 449 455 461 467 475 479 4.85
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APPENDIX IX-V

The one-way volume table for Bhola C/A Division
Volume equation :
V : .421722989D-02-.166368812D-02* D+.490836340D-03'D*D

Volume cu. m., Diacm
Dia. Voiume

2 0.00
4 0.01
6 0.01
8 0.02

10 0.04

12 0.05

14 0.08

16 0.10

18 0.13

20 0.17

22 0.21

24 0.25

26 0.29

28 0.34

30 0.40

32 0.45

34 0.52

36 0.58

38 0.65

40 0.72

42 0.80

44 0.88

46 0.97

48 1.06

50 1.15

52 1.24

54 135

56 1.45

58 156

60 1.67

62 1.79

64 1.91

66 1.03

68 2.16

70 2.29

72 2.43

74 257

76 2.71

78 2.86

80 3.01
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APPENDIX-VI

The two-way volume table for Bhola C/A Dnvnsnon
Volume equation :

V=EXP(-.02587040+01 + .1646317360 + 01 *LOG(D) + .913826214D + 00 *LOG(H))

Volume Cu. m., Diacm and Ht m

D/H 2 3 4 5 6 7 8 9 10 11 1213 14 15
2 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 000 000 000 0.00 0.00  0.00
4 000 0.00 0.00 000 0.00 001 0.01 001 0.01t 001 001 0.01 001 0.01
6 000 0.00 001 0.01 0.01 001t 0.01 00t 001 0.02 0.02 0.02 002 0.02
8 0.01 0.01 0.01 0.01 0.02 002 002 0.02 002 003 003 0.03 0.03 0.03

10 0.01 0.01 001 0.02 002 002 0.03 0.03 003 004 004 004 0.5 0.05
12 0.01 0.02 002 0.02 0.03 0.03 004 004 005 0.05 0.06 006 0.06 0.07
14 0.01 0.02 0.03 0.03 0.04 004 005 0.05 0.06 0.07 0.07 0.08 0.08 0.09
16 0.02 002 0.03 0.04 0.05 0.05 006 0.07 0.08 008 009 0.10 0.10 o1
18 0.02 003 0.04 005 006 0.07 0.07 008 009 0.10 0.11 0.12 0.12 0.13
20 0.02 0.04 0.05 0.06 0.07 008 009 0.0 0.11 0.12 0.13 0.14 0.15 0.16
22 0.03 0.04 005 0.07 0.08 009 0.10 0.12 013 0.14 0.15 0.16 0.17 0.18
24 0.03 0.05 0.06 008 0.09 011 012 0.3 015 0.16 0.17 0.19 0.20 0.21
26 0.04 0.06 007 0.09 0.10 0.12 0.14 0.15 0.17 0.18 020 021 023 0.24
28 0.04 0.06 0.08 0.10 0.12 0.14 0.15 0.17 0.19 021 022 0.24 026 0.27
30 005 0.7 009 0.11 0.13 015 0.17 0.19 021 023 025 027 0.29 0.31
32 0.05 0.08 0.10 0.12 0.15 0.17 019 021 023 026 028 030 032 0.34
34 0.06 009 0.11 0.14 0.16 019 021 024 026 028 031 033 035 0.38
36 0.07 009 0.12 0.15 0.18 021 023 026 029 031 034 036 0.39 0.41
38 007 0.10 0.13 0.17 020 022 025 028 031 034 037 040 042 0.45
40 0.08 0.11 0.15 0.18 021 024 028 0.31 034 037 040 043 046 0.49
42 0.08 0.12 0.16 020 0.23 0.27 030 033 037 040 043 047 050 0.53
44 0.09 013 017 021 025 029 032 036 040 043 047 050 0.54 0.57
46 0.10 0.14 0.18 0.23 0.27 031 035 039 043 047 050 054 0.58 0.62
48 0.11 015 020 024 029 033 037 042 046 050 054 0.58 0.62 0.66
50 0.11 0.16 021 0.26 031 035 040 044 049 053 0.58 9.62 0.67 0.71
52 0.12 0.17 023 0.28 0.33 038 043 047 052 057 062 066 0.71 0.76
54 0.13 0.18 0.24 0.29 035 040 045 050 056 061 066 0.71 0.76 0.81
56 0.14 020 0.26 031 0.37 043 048 054 059 064 0.70 075 0.80 0.85
58 0.14 0.21 027 033 039 045 051 057 063 068 074 079 185 0.91
60 0.15 022 029 035 041 048 054 060 066 072 078 0.84 0.90 0.96
62 0.16 023 030 037 044 050 057 063 070 076 082 0.8 0.95 1.01
64 017 024 032 039 046 053 060 067 074 0.80 087 093 1.00 1.06
66 0.18 0.26 0.33 041 048 056 063 0.70 0.77 0.84 0.91 0.98 1.05 1.12
68 0.19 027 035 043 051 059 066 0.74 081 089 096 1.03 1.10 1.18
70 020 028 037 045 053 062 069 0.77 085 093 1.01 1.08 1.16 1.23
.72 021 030 039 047 056 064 073 0.81 089 097 105 1.13 1.21 1.29
74 021 031 040 050 059 067 076 085 093 1.02 110 119 127 1.35
76 022 032 042 052 061 070 080 089 098 1.06 1.15 124 1.33 1.41
78 0.23 034 044 054 064 073 083 090 102 1.11 120 129 138 1.47
80 024 035 046 056 067 0.77 087 096 106 116 125 135 1.44 1.54
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Contd...

Volume table for Bhola
Volume Cu. m., Dia cm and Ht m

D/H 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
2 0.00 0.00 000 0.0 000 000 001 001 001 001 0.01 001 .001 001 0.01
4 001 001 001 001 001 002 002 0.02 0.02 0.02 0.02 0.02 002 002 002
6 002 002 003 003 003 003 003 0.03 003 003 0.04 0.04 0.04 004 0.04
8 0.04 004 004 004 0.05 005 0.05 0.05 0.05 006 0.06 0.06 0.06 0.06 007
10 0.05 0.06 006 0.06 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.09 009 009 0.09
12 0.07 0.08 0.08 008 0.09 0.09 010 0.10 0.10 0.11 0.11 0.12 012 012 0.13
14 009 0.10 010 0.11 0.11 012 012 0.13 013 0.14 0.14 015 015 016 0.16
16 012 012 013 0.13 0.14 015 015 0.16 0.17 0.17 0.18 0.19 0.19 020 0.20
18 0.14 0.15 0.16 0.16 0.17 0.18 0.19 0.19 0.20 0.21 022 023 023 024 025
20 0.17 0.18 019 0.19 020 021 022 023 024 025 0.26 027 028 029 0.30
22 019 021 022 023 024 025 026 027 028 029 0.30 031 032 034 035
24 022 024 025 026 028 029 030 031 033 034 035 036 037 039 0.40
26 026 027 029 030 0.31 033 034 036 0.37 039 0.40 041 043 044 0.46
28 0.29 031 032 034 0.36 0.37 039 040 042 044 045 047 048 050 051
30 0.32 034 0.36 038 040 042 043 045 047 049 051 052 054 056 058
32 036 038 040 042 044 046 048 050 052 054 0.56 058 0.60 0.62 064
34 040 042 044 047 049 051 053 056 058 0.60 0.62 0.64 0.66 0.69 0.71
36 044 046 049 051 054 056 059 061 0.63 066 0.68 0.71 0.73 075 0.78
38 048 051 053 056 059 0.61 0.64 0.67 0.69 072 0.75 0.77 0.80 0.82 0.85
40 0.52 055 058 061 0.64 067 070 073 0.75 0.78 0.81 0.84 0.87 0.90 0.3
42 056 0.60 0.63 0.66 0.69 072 0.76 0.79 0.82 0.85 0.88 0.91 0.94 0.97 1.00
44 0.61 064 0.68 071 075 0.78 0.82 085 0.88 092 0.95 098 1.02 1.05 1.08
46 0.66 069 073 077 0.80 0.84 0.88 0.91 0.95 0.99 1.02 1.06 1.09 1.13 - 1.16
48 0.70 074 078 0.82 0.86 0.90 0.94 098 1.02 1.06 1.10 1.13 1.17 121 1.25
500.875 0.80 0.84 0.88 092 0.96 1.01 1.05 1.09 1.13 1.17 1.21 125 130 1.34
52 080 0.85 0.89 0.94 098 1.03 1.07 1.12 116 121 125 129 134 1.38 1.43
54 0.85 090 095 1.00 1.05 1.09 114 119 124 128 1.33 138 1.42 147 152
56 091 1.96 101 1.06 1.11 1.16 121 126 131 136 1.41 146 151 156 1.6
58 096 1.02 107 1.12 1.18 123 128 1.34 1.39 144 150 155 1.60 1.65 1.71
60 1.02 1.07 1.13 f1.19 1.25 130 136 142 147 153 158 164 169 175 1.80
62 1.07 113 119 125 131 137 143 149 155 161 167 173 1.79 1.85 1.90
64 1.13 119 126 132 1.39 145 151 157 164 170 1.76 1.82 1.88 194 2.01
66 1.19 126 1.32 1.39 1.46 152 159 166 172 1.79 1.85 1.92 198 2.05 2.11
68 125 132 139 146 153 1.60 167 1.74 181 1.88 1.95 201 208 215 222
70 1.31 138 146 153 1.61 1.68 175 1.82 190 1.97 2.04 211 218 225 233
72 137 145 153 160 168 176 1.83 1.91 299 208 214 221 229 236 244
74 143 152 1.60 168 1.76 1.84 1.92 200 208 216 224 231 239 247 255
76 1.50 158 167 175 1.84 192 201 209 217 225 234 242 250 258 2.66
78 156 1.65 1.74 1.83 192 2.01 209 218 227 235 244 252 261 269 2.78
80 163 172 182 1.91 2.00 209 218 227 236 245 254 263 272 281 290
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Contd...

Volume table for Bhola

Volume Cu. m., Diacm and Ht m

D/H 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
2 0.01 001 o0.01 001 0.0t 001 0.01 001 001 0.01 001 001 001 0.01 0.01
4 002 002 002 002 0.02 002 0.03 003 003 003 003 003 003 003 0.03
6 0.04 004 004 005 005 0.05 005 005 0.05 005 005 0.06 006 0.06 0.06
8 0.07 0.07 0.07 0.07 0.08 008 0.08 008 008 0.09 009 009 0.09 009 0.09

10 0.10 0.10 0.10 0.11 0.11 0.1 011 012 042 012 0.13 013 013 013 0.14
12 0.13 0.14 0.14 0.14 0.15 0.15 0.15 0.16 0.16 0.17 0.17 0.17 0.18 0.18 0.18
14 0.17 0.7 0.18 0.18 0.19 0.19 020 020 021 021 022 022 023 023 024
16 0.21 022 022 023 0.24 024 025 025 0.26 027 027 028 028 029 0.30
18 0.26 026 0.27 0.28 029 0.29 030 031 032 032 033 034 035 035 0.36
20 0.30 0.31 0.32 0.33 0.34 035 036 037 038 038 039 040 041 042 043
22 0.36 037 038 039 0.40 041 042 043 044 045 046 047 048 049 050
24 041 042 044 045 046 047 048 050 051 052 053 054 055 057 0.58
26 0.47 048 050 051 052 054 055 057 058 059 0.61 062 063 065 0.66
28 053 055 056 058 059 061 0.62 064 065 067 0.68 070 071 073 0.75
30 0.59 0.61 0.63 0.65 0.66 0.68 0.70 0.72 0.73 0.75 0.77 b.78 0.80 0.82 0.83
32 0.66 0.68 070 072 0.74 076 0.78 0.80 081 083 085 087 089 091 093
34 073 0.75 0.77 0.79 0.82 0.84 0.86 088 090 0.92 094 09 098 1.00 1.03
36 0.80 0.83 0.85 0.87 090 0.92 094 097 099 1.01 1.04 106 1.08 110 1.13
36 0.88 0.90 093 0.95 098 1.00 1.03 106 108 1.11 113 116 1.18 121 123
40 0.95 0.98 1.01 104 107 109 112 1.15 118 120 123 126 129 131 134
42 1.03 1.06 1.09 112 115 1.18 121 124 127 130 133 136 139 142 145
44 112 115 118 121 125 128 131 134 138 141 144 147 150 154 157
46 1.20 124 127 131 134 138 141 145 148 152 155 158 162 165 1.69
48 129 133 136 140 144 148 151 155 159 163 166 170 1.74 177 1.81
50 1.38 142 146 150 154 158 162 166 1.70 1.74 178 182 186 190 1.94
52 1.47 151 156 1.60 1.64 168 1.73 177 181 185 190 194 198 1.02 206
54 156 161 165 170 175 179 1.84 1.88 1.93 197 202 206 211 215 220
56 0.66 1.71 176 1.81 1.85 190 195 2.00 205 209 214 219 224 229 233
58 1.76 1.81 186 1.91 196 202 207 1.12 117 122 127 132 237 142 247
60 1.86 1.91 1.97 2.02. 2.08 213 219 224 229 235 240 245 251 256 261
62 1.96 2.02 2.08 213 219 225 231 236 242 248 253 259 265 270 276
64 2.07 213 219 225 231 237 243 249 255 261 267 273 279 285 2091
66 2.17 224 230 237 243 249 256 262 268 275 281 287 293 299 3.06
68 228 235 242 249 255 262 269 275 282 288 295 3.01 - 3.08 3.15 3.21
70 240 247 254 261 268 275 2.82 289 296 3.02 3.09 ';3.16 323 330 3.37
72 251 258 266 2.73 280 2.88 295 3.02 3.10 3.17 3.24 331 338 346 353
74 263 270 278 2.86 2.93 3.01 309 3.16 324 331 3.39 347 354 362 3.69
76 2.74 2.82 290 298 3.06 3.14 322 330 3.38 346 354 362 370 378 3.86
78 2.86 295 3.03 3.12 3.20 328 3.37 345 353 361 3.70 3.78 3.86 3.94 4.02
80 2.98 3.07 3.16 3.25 3.34 342 351 360 3.68 3.77 3.85 3.94 403 411 420

18
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Volume table for Bhola
Volume Cu. m., Dia cm and Ht m

D/H
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46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

2 0.01 0.01 001 001 001 001 001 001 0.01 0.01 001 001 001 001 0.01
4 0.03 0.03 0.03 003 0.03 0.03 003 0.04 004 004 004 0.04 0.04 0.04 004
6 0.06 0.06 006 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08
8 0.10 0.10 0.10 0.10 0.10 0.11 0.11 0.1 0.11 0.1 0.12 012 012 012 0.12
10 0.14 0.14 0.5 0.15 0.15 0.15 0.16 0.16 0.16 0.16 0.17 0.17 0.17 018 0.18
12 019 019 0.20 020 0.20 021 021 021 022 022 0.23 023 023 024 0.24
14 024 025 025 0.26 0.26 0.27 027 028 028 029 0.29 030 030 030 0.31
16 0.30- 0.31 031 032 033 033 034 034 035 036 036 037 037 0.38 0.39
18 0.37 037 038 039 0.40 040 041 042 043 043 044 045 045 046 0.47
20 0.44 045 045 046 047 048 049 050 051 051 052 053 054 055 0.56
22 0.51 052 053 054 055 056 057 058 059 0.60 061 062 063 0.64 065
24 059 060 061 062 064 065 066 067 068 069 0.71 072 073 074 0.75
26 0.67 069 070 0.71 073 074 0.75 077 078 0.79 0.81 082 083 0.84 0.86
28 076 0.78 079 0.81 0.82 0.84 0.85 0.87 0.88 090 091 092 094 095 0.97
30 0.85 0.87 0.89 0.90 0.92 0.94 095 097 099 1.00 1.02 1.04 1.05 1.07 1.09
32 095 0.97 098 1.00 1.02 1.04 1.06 108 1.10 1.12 113 115 117 119 1.21
34 105 107 1.09 111 113 115 117 119 121 123 125 127 129 131 1.33
.36 115 117 120 122 124 126 129 131 133 135 138 140 142 144 147
38 126 128 131 133 136 138 141 143 146 148 150 153 155 158 1.60
40 137 139 142 145 148 150 153 156 158 161 164 166 169 172 1.74
42 148 151 154 157 160 163 166 169 172 174 177 180 183 1.8 1.89
44 160 163 166 170 173 176 179 182 1.85 1.88 1.92 1.95 198 201 2.04
46 172 176 179 182 186 1.89 193 196 1.99 2.03 206 2.09 213 216 2.19
48 1.85 1.88 192 196 1.99 203 207 210 214 217 221 225 228 232 235
50 1.97 2.01 205 2.09 213 217 221 225 229 233 236 240 244 248 252
52 211 215 219 223 227 231 236 240 244 248 252 256 260 264 269
54 224 229 233 237 242 246 251" 255 260 264 268 273 277 281 286
56 2.38 243 247 252 257 262 266 271 276 280 2.85 289 294 299 3.03
58 2.52 257 262 267 272 277 282 287 292 297 3.02 3.07 312 317 3.21
60 267 272 277 282 288 293 298 303 3.09 3.14 3.19 324 330 335 340
62 281 287 293 298 3.04 3.09 315 320 326 3.31 3.37 342 348 353 359
64 296 3.02 3.08 314 320 326 332 337 343 349 355 361 366 372 2.78
66 3.12 3.18 324 330 3.37 343 .349 355 3.61 3.67 3.73 3.79 3.85 2.92 2398
68 3.28 3.34 3.41 347 354 360 3.66 3.73 3.79 3.86 3.92 3.99 405 4.11 4.18
70 3.44 350 357 364 3.71 3.78 384 391 3.98 4.05 4.11 4.18 425 431 438
72 3.60 3.67 374 381 3.88 3.96 4.03 410 4.17 424 431 438 445 452 459
74 3.77 3.84 391 399 4.06 414 421 429 436 443 451 458 465 473 4,80
76 393 4.01 4.09 417 425 432 440 448 456 463 471 479 486 4.94 5.02
78 411 419 427 435 443 451 459 467 475 4.83 492 500 508 516 523
80 428 437 445 454 462 4.70 479 487 496 504 512 521 529 537 546
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BARISAL SAMPLE DATA (80) VALIDATION TEST

VR = Residual volume, VE= Estimated volume. VO=Observed volume
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