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Definitions 

 

1. Standard timber Logs with a minimum mean diameter of 8 inches 

over bark at the thin end. 

 

2. Standard small wood Anything less than 8 inches mean diameter over 

bark down to a minimum mean diameter of 2 

inches over bark at the thin end. 

 

3. Standard timber volume The total volume of standard timber, calculated by 

full basal area and excluding bark. 

 

4. Standard small wood volume The total volume of standard small wood, 

calculated by full basal area and including bark. 

 

5. Standard total volume The total of standard timber volume and standard 

small wood volume. 
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Introduction  

The use of volume tables to the management of coniferous forests of North West Pakistan 

dates back to 1920ôs when Kulu averages worked out by Sir Gerald Trevor were applied in 

almost all working plans of these forests. Later on, Standard and Local Volume Tables were 

prepared for coniferous forests of different areas of Pakistan. However, no volume table was 

prepared for the natural forests of Gilgit Baltistan. Volume Tables prepared for other areas were 

applied for estimation of growing stock in the forests of Gilgit-Baltistan. 

 Gilgit-Baltistan is situated in the extreme north of Pakistan, bordering China and 

Afghanistan in the north (35ę-37ô) and India in the east (72ę-75ô), covering an area of 72,496 

square kilometers. The whole area falls within the high mountain ranges of Karakorum, 

Himalayas, Hindukush and Pamir with most of the area situated above 4,500 meters above sea 

level. 

Gilgit Baltistan hosts valuable forest ecosystems. The total forest area of Gilgit Baltistan 

is 337,491 ha. Major forest tree species of GB include Cedrus deodara (Deodar), Pinus 

wallichiana (Kail), Abies pindrow (Fir), Picea smithiana (Spruce), Pinus gerardiana (Chilghoza) 

and Quercus ilex (Oak). Accurate estimates of growing stock in the forests are not possible 

without local volume tables of the tree species. 

 The volume tables are prepared using different allomteric equations based on regression 

models. These tables give over bark and under bark estimates of small wood, timber and total 

volume of given tree species both in metric as well as British units. As the forests of Gilgit 

Baltistan are under tremendous pressure due to increasing demand for timber and fuelwood, the 

use of current volume tables to forest working plans will help in minimizing the over-

exploitation of the forests.  

DATA COLLECTION  

Selection of Sample Trees 

Basic data for preparation of the current volume tables was collected during a study 

primarily designed for development of óLocal Biomass and Carbon Tables for Major Tree 

Species of Gilgit-Bbaltistanô during April-September, 2015. As the biomass study involved 

destructive sampling and felling of sample trees, the sample size was kept low. However, 

additional trees were measured for preparation of dia-height functions and volume estimation by 

taking data from standing sample trees by climbing them. Where the trees could not be climbed, 
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the measurements were taken with Spiegel Relaskop. The locations of the sample plots are 

shown in Figure 1. In total 199 trees were measured for volume estimation out of which 95 were 

felled for measurement whereas 105 trees were measured in standing position. DBH of the 

sample trees ranged from 8 cm to 123 cm whereas height ranged from 4.5-45 m. Sample trees 

were arranged in diameter classes of 5 cm from 6 to 125 cm. For determination of height 

functions, additional trees were measured to cover any variation in height due to site quality, 

slope and aspect. The location of sample trees is shown in Figure 1. For each species,  2-3 

sample trees per DBH class were randomly selected and measured. Efforts were made to select 

trees of normal form and shape to closely represent the forest stands of the area. Trees with 

broken top, forked stem, excessive or less branching or any other abnormality were avoided.  

The detail of sample trees measured for development of dia-height regression models and 

volume estimation are given in table 1 and table 2 respectively. 

 

 Table 1. Detail of sample trees used in the preparation of dia-height functions 

Species Range of dbh (cm) Range of heights (m) Number of sample 
trees  

Cedrus deodara 
 

8-152 4.5-44 59 

Pinus wallichiana 
 

8-110 5-45 32 

Pinus gerardiana 
 

8-65 4.5-19.8 35 

Abies pindrow 
 

6.5-118 4.5-36 144 

Picea smithiana 
 

9-161 5-40.5 59 

Total 328 
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 Table 2. Detail of sample trees used in the preparation of volume tables 

Species Range of 
dbh (cm) 

Range of 
heights (m) 

Number of 
sample trees 
(felled) 

Number of 
sample trees 
(standing) 

Total Number 
of sample 
trees  

Cedrus deodara 
 

8-123 4.5-42 32 20 52 

Pinus wallichiana 
 

8-110 5-45 25 16 41 

Pinus gerardiana 
 

8-65 4.5-19.8 - 35 35 

Abies pindrow 
 

6.5-100 4.5-27.5 22 15 37 

Picea smithiana 
 

9-118 5-38 16 18 34 

 
Total  

95 104 199 

 

 

 

A Deodar Tree felled for volume estimation in Chilas 
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Figure 1: Location of Sample Trees 

 

 

 A view of dense coniferous forest in Gilgit-Baltistan 
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Methods and Procedure of Measurement 

Diameter at Breast Height (DBH) and total height of the sample tree were measured 

before felling. Point of DBH was marked on stem at 1.37 m (4.5 feet) aboveground on uphill side 

and DBH was measured with dia tape upto one decimal in centimeter. Total height of the 

standing tree from ground to tip of the leading shoot was measured in meters upto two decimals 

with clinometer  or relaskop. The sample trees were felled with the help of a chain saw as close 

to the ground as possible in a pre-decided direction to minimize damage to other trees. After 

felling the total height was re-measured with a measuring tape and recorded on the proforma 

(Annex-I). Bole heights upto 20 cm diameter and 5 cm diameter were measured for determining 

timber height and small wood height respectively. Besides, stand type, stand density, altitude, 

aspect and coordinates were also recorded with the help of a GPS. 

After felling, the branches were removed from the stem. Trees were measured over-bark 

by dividing the stem and branches into 2 m logs with end log of variable length. The over bark 

mid diameter of the log and its length were measured for determining volume of logs using 

Huberôs formula.  Big branches upto 20 cm diameter at thin end were included in timber 

measurement whereas small branches upto 5 cm diameter at thin end were included in small 

wood. Volume upto 5 cm overbark diameter at the thin end of the stem including branches was 

taken as total volume of the tree, whereas volume upto 20 cm diameter over bark at the thin end 

of the stem including branches was taken as timber volume of the tree. The volume from 20 cm 

down to 5 cm over bark of the stem and branches was accounted as volume of small wood of the 

tree. Total volume of a tree was determined by adding volumes of all logs upto 5 cm at the thin 

end.  
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Measurement of logs for volume estimation Measurement of bole in the field 

 

Method adopted for volume estimation of standing sample trees 

 

Some of the sample trees were measured in standing position. For this purpose the 

services of skilled climbers were hired. However, where climbing was not possible upper stem 

diameters were measured with Spiegel Relaskop. This was done after ascertaining that there is 

no significant difference between actual diameter measurement and Relaskop measurement. The 

DBH and total height of the sample trees were measured as per procedure described under the 

previous section.  

The tree bole was marked at every 2 m above DBH and the mid diameter of the bole 

sections were measured using diameter tape. The volume of each section was determined 

through Huberôs formula and summed up for the bole. Similarly length and mid diameter of all 

the branches were measured for calculating their volume. The volume of the branches was added 

with that of the bole to get total volume of the tree in cubic meter.  
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   Measurement of standing sample tree 

 

Model Fitting  

The method employed for development of the current volume tables consists of two 

stages. In the first stage an analytical relationship was developed between DBH and height and in 

the second stage allometric equations were developed for estimation of timber and total volume 

using various regression models. The following regression models were used for estimating 

height, timber volume and total volume for each species. 

i. Models for Height Estimation 

H= a+bD 

H= a+bD+cD
2 

H= a+bln(D)
 

 

ii.  Models for Timber Volume (O.B) Estimation 

TM= a+bD+cD
2 

TM= a+b(D
2
H)+c(D

2
H)

2 

TM=aD
 b
 

TM= a(D
2
H)

b
 


