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Definitions

Standard timber Logs with a minimum mean diameter of 8 inche:
over bark at the thin end.

Standard small wood Anything less than 8 inches mean diameter ove
bark down to a minimum mean diameter of 2
inches over barkt the thin end.

Standard timber volume The total volume of standard timber, calculated
full basal area and excluding bark.

Standard small wood volume The total volume of standard small wood,
calculated by full basal area and including bark.

Standard total volume The total of standard timber volume and standa
small wood volume.



Introduction

The use of volume tables to the managemenbniferous forests dflorth WestPakistan
dates Dback t o avéagds dverkedvduteby SirKGetald 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 forte natural forests of Gilgit Baltistan. Volume Tables prepared for other\aezas
applied for estimation of growing stock in the forests of Gilgattistan.

Gilgit-Baltistan is situated in the extreme north of Pakistan, bordering China and
Afghanistani n t he -B@dd6) ha(c85¢ ndi-a5a)n, tchoev eeraisntg (a7n2 ea
square kilometers. The whole area falls within the high mountain ranges of Karakorum,
Himalayas, Hindukush and Pamir withost of the area situatedbove 4,500 meters abosea
level.

Gilgit Baltistan hosts valuable forest ecosystefige total forest area of Gilgit Baltistan
is 337,491 ha. Major forest tree species of GB inclu@edrus deodaralDeodar), Pinus
wallichiana(Kail), Abies pindrow(Fir), Picea smithiangSpruce)Pinus gerardiangdChilghoza)
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 amggrepared using different allomteric equations basetegreson
models. Theseéablesgive over bark and under bark estimates of small wood, timber and total
volume of given tree species both in metric as well as British uk#ighe forests of Gilgit
Baltistan are under tremendous pressure due to increasing déanaintber and fuelwood, the
use of current volume table® forest working planswill help in minimizing the over
exploitation of the forests.

DATA COLLECTION
Selection of Sample Trees

Basic dita for preparation of the current volume tables was collected during a study
primarily designed fordevelopment of6é L o c a | Bi omass anMaorClaecebon T
Species of GilglBb al t i st a n éSeptember, 20g5. As phe ibibmass study involved
destructve sampling and felling of sample trees, the sample size was kept low. However,
additional trees were measured for preparation ehdight functions and volume estimation by

taking data from standing sample trees by climbing them. Where the trees ebbkl alimbed,



the measurements were taken with Spiegel Relaskop. The locations aintpée plots are
shown in Figure 1in total 199trees were measurdor volume estimatiomut of which 95 were
felled for measurementvhereas 105 trees were measuredstanding positionDBH of the
sample treesangedfrom 8 cmto 123 cmwhereas height ranged from 45 m Sample trees
were arranged in diameter classes of 5 cm from 6 ®ch2 For determination of height
functions, additional trees were measured teecany variation in height due to site quality,
slope and aspecthe location of sample trees is shown in Figurd=dr each species2-3
sampletrees per DBH claswere randomly selectethd measuredefforts were made to select
trees of normal form ahshape 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 treesneasured for development of diaight regression models and
volume estimation argiven intable1 and table 2 respectively

Table 1. Detail of sample trees usedtime preparation of diaheight functions

Species Range of dbh (cm) | Range of heights (m)] Number of sample
trees
Cedrus deodara 8-152 4.544 59
Pinuswallichiana 8-110 5-45 32
Pinus gerardiana 8-65 4.519.8 35
Abies pindrow 6.5118 4536 144
Picea smithiana 9-161 5-40.5 59
Total 328




Table 2 Detail of sample trees used iime preparation ofvolumetables

Species Range of | Rangeof Number of Number of Total Number
dbh (cm) | heights (m) | sample trees sample trees | of sample
(felled) (standing) trees
Cedrus deodara 8-123 4542 32 20 52
Pinus wallichiangd 8-110 5-45 25 16 41
Pinus gerardiana|  8-65 4.519.8 - 35 35
Abies pindrow 6.5100 4.527.5 22 15 37
Picea smithiana 9-118 5-38 16 18 34
95 104 199
Total

A Deodar Tree felled fovolumeestimation in Chilas




Satellite Image Map of the Sample /| Plots, Gilgit-Baltistan
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Figure 1: Location of Sample Trees

A view of dense coniferous forest @ilgit-Baltistan
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Methods and Procedure of Measurement

Diameter at Breast Height (DBHand total height of the sample tree were mesabu
before felling. Point of DBHvas marked on stem &t37 m @.5 feej aboveground on uphill side
and DBH was measured with dia tape upto onendgcin centimeter. Total height of the
standing tree from ground to tip of the leading shoot was measured in op@tets/o decimad
with clinometer or relaskopThe sample trees were felladth the help of a chain saasclose
to the groundas possible in a préecideddirection to minimizedamage to other treeéfter
felling the total height was mmeasured witta measuring tape and recorded on the proforma
(Annexl). Bole heights upto 20 cm diameter and 5 cm diameter were measureckefamidieiy
timber height and small wood height respectivélgsides 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 st€raes were measured ouaark
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 ilength were measured for determining volume of lagsng
Huber 60s. Bigbranchésaupto 20 cm diameter at thin end weotuded in timber
measurement whereamall branches upto 5 cm diameter at thin end wectided 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 2@tom diameter over bark at the thin end
of the stem including branches was taken as timber volume of th@ tre@olume 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 tregas determined by adding volumes of all logs upto 5 cm at the thin

end.
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Measurement of logler 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 po$itorthis purpose the
services of skilled climbers were hirddowever, where climbing was not possible upper stem
diameters were measured with Spiegel Relaskop. This was done after ascettainthgre is
no significant difference between actual diameter measurement and Relaskop meastlirement.

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

The tree bole was markeat every 2 m above DBlnd the mid diameter of the bole
sectionswere measured using diameter tape. Thaumel of each section was determined
throughHuber 6s formula and summed up for the bol
the branches were ma&aed 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 standirsgmpletree

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 aimebttal volume
using various regression modelghe 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+c¥
H= a+bIn(D)

il. Models for Timber Volume (O.BEstimation
TM= a+bD+cl¥
TM= a+b(D*H)+c(D°H)?
TM=aD"
TM= a(D’H)°
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