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CHARPTEP - XTT

4

DEMAND AND MARKET STUDIZS.

12.1.1 OBIECTIVES

.. The study woas carried out

(i) to guantify the present (1980) level of wood -
~ removels and -pattern of wood consumption by
varisis uscers.

. ¢ii) to forecast the level and trends of wocod consump-
tion .in the yesar 1985 znd 1990 for the survey grea.

. (iii) to assess the potential demsnd for industrial.
- -wood within the survey area.

\
12.1.2 The assessment of demand for industrial woed in the
merkets outside survey area, timber distribution centres in
‘Assam and North Bengal bordering Bhutan was done in previous
surveys (Phasc I and Phase II & II1I). No separate studies
were made for the purnose in;this renort.

12.2.,1 METHODS .

-~

The details of methodolggy and prozedurc adopted for
the study are given in Chapter V - Part IT ~ of the report.

12,3 .1  WQOD-PRODUCTICN

Th¢ wood production figures were available mostly in
the form of numb:r of trees without specivs-wisc brecak-up.
A volume factor of 2 m3 per tree has been adopted forn deriving
the volume figurces. The major vortion of phase area lies in
the zone of fores' .ype "Miscullaneous Hard woods". The
production particul-rly for Yl'orest Lessecs/Contractors" agency
is ceonfined to this zone. Since the concentration of population
is more, the production to meet timber and firewood require-

[locai nents of/the Govt. departments is 21lso confined to this zone.

people
fand

Accordingly, 2ll the figures of wood productlcn have been taken
against broadleaved spécies »nd contribution of coniferous '
specics has been assumed to be nil. - ’
12.3.2 The pfbducticn figures of timber for "Concessionists
are based -upon available recorded data. The actual consumption
to mect the demand of local people (concessionists) ‘may be

much more. Large guantities, of fuclwood are removed for meeting
the domestic requirements of the local population most of w?ich
do not appear in. récorxds. :
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12.3.3 The agency-wise details of avierage annual quantity
of wood (including bamboo) harvested from the survey arca
arc given in the' following table:

Table

dverage Annual Production of Wood and Bawmboo in Survey area.
(Average of 1977-78 to 1979-80)

m3,(WRE)
Agency (Bresaleaves som.)
1. Forest lessees/Contractors . 73780
2. Concessionists (recorded) "10059.
3. Govt. departments (Direct from "
Forest Departrent) | 1259°
L., Free grants 133 )
5. Miscellaneous Removals 779
TOTAL : : 93025
B. FUELWOOD )
(Recorded) 16340
TOTAL (A + B) ' 109369
. BAIBOOS . k R5L5 Nos .

12.3.%  Apart from timber, fuelwood and bamboos, certain
Minor Forest Produce are annually removed from the area,
The average annual production of Mror Forest Produce is
detailed in the following table:-'

/
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Table
Average Annual

Producticn of Minor Forest Produce in Surxwey

“hrea ( Average of 1977-70 Lo 1579-80 )}
.

Si.No. Produce Quantity (tonnes)

1. . Bee wax . 0.36 {

2. Cane 119 .40

3. Khair (C?Pe}f i ,03

L, Pipla 23 .65

5 Brooms ._387.91

6. Resin 21.21 '

7 . Lime stone 2.25

8. tgar 5.73

9. Thatch 352.66

10. Lac 0.13

11, Kutki | 9.95 )
42, Kawai (Misc. leaves) 1.40

13, Thup . 0.59

L, Fodder 90.00

15;. Gravel, Bounders, Chips & Sand 22329 T/L
16. Fungus ) 2325qgé§s?nd
17 Nagbel {(climber) 15 bundies
18. " Pangra seed 3 bundles
19. . Deer skin 5 Nos. '
20, Cane cmiples 2100 Nos.
21. El eghant tusk 20 kg.

2é. Bear sgkin 'l_ No.

23. Goldmohar seedling 33 Hos.

2L, Miscellaneous flowers ( 133333 Nos. and

{ 63 bundles

25" Bal dangra and Tatla pod 80 bundles
26, Khira, Cane, Lampate and . 65 bundles

Misc. fruits.
oty

Ve Vo Vo Woan ¥

65 bags
500 kg.
18 boxes
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12.%.1  WOOD CONSUMPT ION

~—

Wood consumers recognised for,the study are local
pPopulation., saw mills and wood based d-dustries, Government
Departments and Free grantees. These consumers mainly extract
the wood zllotted/sold Lo them directly from .the Torests.

12.4,2  Iocal pPopulaticen consume wood for house construction,
repairs, agricultural implements and fuel wood., To assess the
quantity of ‘wood for local consumptiol, "& sdnmple survey

(as per details given in para 5.3.1 to 5.,3.8 of Part - IT. -
Hethodology ) was cenducted within the survey area covering

51 samples’represepting all patterns and sizes of houses and
consumption patter s ofuring summer aznd winter seascns. The
anaiysis of the results of the survey Iindicates that:

(i) @about 20% of the houses are two storeyed.
»

(i1) Dbuilding materizls used for house cons truction
are mainly wood and bamboo. v

(111} species preferred fior house construction and

agricultural implements are champ, chilaune,; bansum,

lampate, panisaj and oak, ctc. depending upon the
location of the village to the néarness and type
of forests. )

"

(iv) different types of roofing materisls are used
as per the following details:

Roofing material used ‘% of _the houses
in survey area
Wooden shingles/planks 18 '
Thatch grass : 18
‘Thatch g;éés end bamboo Y 12
Bamboo matting ” 30
Banana leaves ‘ 18
. Tree t ark. _ N -2
CGI shegets, Tiles 2

Houses with roofing material of tree bark are
found in Sumar district of survey area.,
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(v) On an average for a house

‘ -~ 12.77 m3 of timber and 5C0 numbers OF
hamboos are used for- qonstruction.
= A
- 3.29 m3 of timber and 104 numbers of
barboos are used for repairing.-

- 0.133 m3 (WER) of timber is used for
agricultural impilements per house pold.
(vi) Vood consumption irt the northern part of the
. survey area covering the districts of Dagar
/consumption DzZong, Sumar, Thimphu, Ha and Paro is more*
“of fircwood. (being colder) than the Scuthern part.
‘ - 5.36 kg/day -or 1.956 topnne/annum is the per capita
(vii) Average No. of persons 1is per house hold. J/
12.4,3 Taking into consideration, the results of sample survey
described in the last para, the agency-wise figures of wood
consumption have - -bean worked out as under:
’ P
12.%.4% (&) Housg Building *and Repairs:- Basged upon
population estimates (3,780,56) in Fhase area in 1979
(as per details glven in para 5,4.2 of part II - Methodology)
and average number of persons (8) in a house hold, total
number of houses in 1979 is estimated at 47 ,257. The consumption
5f wood for house building and repairs for the year 1980 has
been determined in the following assumptions:-

(1) The life of a house is 100 years. Therefore
1% of the total houses in 1979 will be recon-
structed in 1980, ’

(ii) 5% of all the remaining houses need rébaf?
every year.

(iidi)» Out of the total requirement of new houses to
meet the needs of the dingreased population
(one nouse for 8 persons) only 504 are constructed
annually and the remaining 5% populetion increase
is adjusted in the existing houses. In other
wvords, construction of new houses will be @ 1.05%
per annum (rate of population growth being 2.1%
per annum).
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12.4.5 The average consumption of vood for construction of

a new house and repairs are 12.77 m and 3.29 » respectively.
Therefore total consumption of wood for construction and.-
repailrs during 1980 is worked out as under:

No. of Consumption Total

, : houses per house consumption
1. Constructicn of new ) (m3) .
houses for replacement . W73 - 12.77 6040, 21 i
of existing ones. .
(1% of W7,257) '
2. Construction of new ’ .
houses for growing ) -
population . H96 12.77 6333 .92
(1.05% of 47 ,2587)
3« Hepairs to, houscs - ‘
@ 5% (47259 - 173) 2339 3-29 7695 .31
e e e e e e e e e e

7 TOTAL v - - - 20069 . b

12.4.6 (b)) Agricultural implements:- The total number of

house holds in 1980 derived from para 12.4%.5 above is L7 753,
Assuming that 90% of the total house‘holds practice agriculture,
number of agricultural househclds works at £2q978. The annual
consumption form?gricultural implements i1s. therefore estimated

to be 5716.074 (number of house holds % 0.133 m3).-

12.%.7 (&) Fuel wood:-~ The population of survey area in 1980
works out at 385995 (populztion of 1979 + 2.1% increase).
The present fuel wood consumption bascd on population in the

survey area is worked out as below:-

. Total annual consumption Population X per capita
in 1980. annual consumption.

385995 X 1.9564 tonnes
- 755161 tonncs
' . 906193 > -

-

—

1}

12.%.8 (d) Sawmills and Wood Working Industries : At present
there are thirteen saw mills in the survey area. On the basis

of’ the survey conducted it is revesled that the annual require-
ment of these saw -ills is 39646 mo (WRE) whilc the actual
yearly intake is 253723 m3 (WRE). It means that only 64% of the
capacity (requircment) is being utilized at present, Iven this
intake is going down gradually due to unavailability of timber
2s the practice of allotting forest coupes to privgxe contractors
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has been discontimied and fresh felling of trees for commercial
purposes has been stonred with effect from 1%+.7.79. The table
given below gives details of the actual installed capacity and
intake of these saw mills, The figures of intake aré approxl-
mate and depend upon the availability of timber. Moreover,
some of the saw mills have come into existence quite recently
for which the figures of intake and reculrerent have simply
been inferred keeping in view the figures of other saw mills.

Table
Wood Ttilised by Existing Saw Mills
m3 (WERE)
g1 Daily Daily Annual
No. Name of Saw ML1l Location instal- Actual Annual timber
: - led ca- intake intake require-
' vaclty . ment
1. Aiiwa Saw Mill Phunt- 25 .00 20.00 L1800 5600
sholing
2. H & K Company -do- 12 .60 3.50 8u4C 3L00
3. Evergreen Saw Mill v ~do- 1,16 7.12 2136 2800
4, Chhoden ®Engineering ~do- 8.50 7 .90 1422 2800
Saw Mill oo
5. Penjor Timber -do- 11 .20 8,40 2520 2800
Industries
6. Phuntscg Saw “ill ~do- 9,30 6.93 1996 2800
7. Setthar Saw M.11 Gaylegphug 11.20 7 .00 2184 3058
8. Druk Saw M1l ~3. O 12 .73 8.49 2547 2800
9. Druk Saw Mill Samchi 5 .50 L, 20 o6 2240
10. IDC Saw Mill Gedu 10.20 11.20 3360 5600
11. Wangdi Saw Mill Diafam L, 2% 2.83 764 1548
12. Bastern Bhutan Samd rup- 5 .66 L 2L 1018 1680
Saw M1l jongkhar
13. Neetan Saw Mill Bhangtar 8.4C 2.80 840 2520
Total 147.39 8+.53 25373 396L6

12.4+.9 There are ten numbers of wood based industrial units

in the survey area which were visited and data collected for
their annual intake and requirement. _The total actual annual
intake of these industries is 16539 m>(WRE) which is mainly

from Broad leaved species and forms about 7% of the reguirement.
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The unit-wise break up is given in the following table:-

Table

Mnnual consumption of wood by wood based industries

> (WRE)
S Name of the Industry Location  innual ﬁggﬁ?ﬁe_
ment
1. Phuntsholing Petcil Phuntsho- 29773 5600
Slat Factory ling
2. Peeling Unit ~do- 1960 1960
3. Veneer Industry ~do-~ 2970 2980
L4, Druk Veneer Industry Gaylegphug L4245 5880
5. Pelri Match Factory " -do- g9 860
6. Druk Veneer Industries Samchi 2800 2800
FURNITURLE MARTS
7. Geyltshen Furniture Gaylegphug 12 142
House
8. H & K Company Phuntsho- 306 306
ling
@. Chhoden Furnitures -do- 168 168
70. Legdup Furnitures Sarbhang 126 126
"~ Total 16539 20822

‘2.4.10 Some of the wood handled by saw mills and other wood
~rased industries is also accounted for -

(i) House tuilc¢ ; and construction,
(ii) Free grante 3 and
(iii) Government :partments.
foreocver, some wood com. from cutside the survey area within

fntan to these units. . 1s therefore estimated that only
X5 of the total recorde intake is actually consumed by these
jldustries and saw mills rom the survey area. Accordingly
t1e actual consumption frum survey area works out at 20956
wgainst 41912 (total consumption for both the saw mills and
+ood based iIndustries). .
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12.%.11 (e) Free Grantees:- Timber is sanctioned free of
royalty to flood and fire victims. ©Such instances are not
many in the area. The ‘total annual. consumption of timber
(assuming to be equal to total production) under this agency
is 133 m7.

12 % .,12 {(f) Government Departments:- Government Departments
consume,; on an average, 1259 m3 of wood annually direct from
the forests. This figure has been taken [rom production
figures. The requirements are also met from saw mills/
forest lessees which have nct been accounted for here.

12.,4.13 Based on the Tacts and figures described above the

total estimated annual consumptign of timber and fuel wood

in 1980 is W8133 m3 and 906193 m3 respectively. The agency-wise
details are given in the following Table:-

Table
Average Annual Consunmption of Timber and Fuelwood
. m (WRE)
s1 A Total consumption
No, Consumption category (Broad leaved spp.)
A, TIMBIR
1. House construction and repairs 200469
{concessionists)
2. Agricultural implements 5716
2. Saw mill and other wood based 20956
industries
+. CGovernment Departments {(direct 1259
from Forest Lepartment)
7. TFree grants 133
Total 48133
B, FUELWOOD —906155 __________

— - —— 0w - = gy et i P o . e e T S g = e e e i T o e T e e S el Sell T e B mie A e

¢ TOTAL ( A + B ) SoW326
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12.5.17 TFORICAST OF FUTUFRZ DEMAND

Taking 1980 as the base year, demand projection for
the years 1985 & 1990 have been worksd out keeping in view the
different factors affecting it. The forecast of future demand
f'or various agencies has been made in the followlng paragrarhs.

12.5.2 (a) Local Dewands :~ "Projection for future demand of
wood for local consumption i.e. for house construction and
repairs, agricultural implements and fuel wood have been made
considering the increase in population, number of households,
cultivators etc.

12.5.3 Population in 198 and 1989 was estimated taking the
population of survey arez in the base year 1979 as 378056 and
annual growth rate of 2.1%4. Certain assumptions as under have
been made for arriving at the figures of future demand for local
consumption:

(1) Only 505 of the estimated annual increase in the
number of houses are expected to be newly
constructed. .

(i1) The pregsent level of consumption of timber of
12,77 m3 per house for new construction and
3.29 m3 for repairs would remain same,

(iii) The basic assumptions to arrive at figures of
number of houses needing replacement or repairs
would remain same as described in para 12.L.Y4,

(iv) 90% of the populaticn will continue to practise
agriculture and wogg consumption for agricultural
implements (0,133 ) per house hold would remain
the same as for 1980. (Para 12.4.6).

(v) Per capita annual consumption of fuel wood -
1.956% tonnes would remain the same as in 1980
and population will be the only factor affecting
it. (Para 12.%.7).
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12.5.4 Based upon the abeove discussicns, the projected demand
for local consumption for the years 19835 and 1990 has heen
computed as under:

Table

Projected Demand of Timber and Fuelwood for Local Consumption

S.No. Particulars 1585 1990
1 2 3 | N

1 (=a) Population in the previous year L19u5L4 L65386

")) Populaticn in the year LoB263 L75159
2 (a) No. of houszes in the previous L9791 52460
vear.
(b) No. of houses in the year 50313 53011
3 ‘ No. of houses required to be
constructed for
(a) repiacement of old houses .
@ 1% of &.No.2(a) ' L.98 525
1
(b) the needs of growing population
@ 1.05% of 31.No.2(a) 523 551
L No. of houses to be repaired
during the year (5% of &.Nc.2(a) -
S.No.3(a)) 2L65 2597
5 Wood regquirement for -
(a) New Cconstruction @ 12.77 m3/
house for S.No.3{(a) + 3(b) 13038 13741
(b) Repairs @ 3.29 m3/house -
S.No.4 8110 854

Total wood requirement for 3
house building and repairs (m”) 21148 22285

e e e e B e e e - e = - e ——
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-

S.No. Particulars 1985 1990
1 2 3 L
6 Nco. of agricultural house
holds in the year 1985
(90% of 2(b)) 45282 47710
7 Wood regquirement (m3)
for agricyltural implements
2 0.133 m” /house hold. 6023 6345
8 TOTAL TIMBER REQUIREMENT
(5+7) 27171 28630
9 Fuelwood reqguirenent (mB%
for the year & 2.34768 m
per capita per annum 1,005 L2k 1,115,521

T e o e e e e T e e e e e e e e e e e e e e e e e e = R MR e e m Ee e e e . = e . —

TOTAL WOOD FEQUIRZEMENT
(8 + 9 1,032,595 1,144,151

12.5.5 (b) Othe~ agencies:- Demand Projection of timber
for saw mills, wood Based Industries, Covernment Departments
and Free Grantees have been made, considering the following
assumptions:

(1) Keeping in view the pace of developmental
activities in the past years timber reguirement
for saw mills and other industries is expected
to grow at the rate of 5% per annum.

(11) TIn case of free grants future requirement is
roughly estimated by assulming an annual increase
of 2.1% which is samec as rate of growth of
population.

(iii) Use of wood will brogressively increase for
implementing the development projects under
Five Year Plan of Royal Covernment of Bhutan
and for thisz, future wood reaguirement of Covt.
Departments has been assumed to increase at
the rate of 5% per annum.
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12.5.6 Based on the above assumptions future »nrojected
demand for timber for these agencles has been estimated
as under:

Takle
Projected Demand of Timber for Saumills ., YWood Basged
Tndustries  Government Deparbtiients and Free
(rantees within survey Area

e (WRE)
Agency ’ Projected Demand of
timber for the year
1985 12990
Saw Mills & Wood Based Industries 26,746 3,135
Covernment Departments 1,607 2,051
Free (Grantees 148 161

12.5.,7 Total demand forecast Tor timper and fuelwood: ~

The total degand for wood in the years 71985 and 1990 would
be 1061096 m> and 1180501 m> respectively. This has been
assumed to pertain to broad leaved s_ .cies only as explained
in para 12.3.1. he agency-wise break up is given in the
following table. In this table consumptlon/demand figures
for the year 1980 (from para 12.4.13) have also been shown.

Table
Sector..wise krojected Demand_of Timber and Fuelwood

_ m3 (WRE)
Projected demand (Broad
§.No. Sector _leaved spp_only) for the year
1980 1985 1990
A, TIMBER
1. House Building & Repairs 20,069 21,148 22,285
2. Agricultural Implements . 5,776 6,023 5,345
3. Sawmills & Wood Working _
Units. 20,956 J6,746 34,135
4, Free grants 133 148 164
5. Govi. Departments 1,259 1,607 2,051
TOTAL TIMBER 48,133 55,672 64,980
B. FUELWOOD 906,193 1,007,424 1,115,521

TOTAL (A+ B) Osh 326 1061,096 1,180,501
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12.6.1 TIMBER MARKETS

Ti11 rccently therc was no e¢stablished timber market
in the survey area, though some timber transaction took place
at Phuntsholing ard Gaylegphug. Most of the timber from
survey area was directly sent to timber markets of Assam
and North Bengal and was further exported. The Export
pivision of Royal Government of Bhutan under the Ministry of
Trade, Industry and Forests has taken up export of coniferous
timbers from Phuntitsholing from 1979.

12.6.2 The Export Division came into existence in January
1977. The Export of timber was nationalised in September
1979, From the date gf natiocnalisation it has exported
appro§imately 16980 m> of_timber (in sleeper form) to India,
100 m> to Japan anu 250 m3 to Kuwait. The timber exported
t~ Japan and Kuwai . was on trial basis only. It was mixed
conifer type in the form of sleepers and small sections
respectively. The timber exported to Tndia mainly consisted
of blue pine (for Worth India) and fir, spruce, hemlock etc.
(for Calcutta, Delhi and Bombay) .

12.6.3 The timber markets as also important wood based
industries located in Assam and West Bengal States of India,
adjoining the survey area, were surveyed for Phase I] & IIT
and Phase I reports. The results ol the surveys, given in
the concerning report, reveal that there is enough scope for
consumption of Bhutan wood in these markets and industries.

12.7.1 DUTURE TIMBER MABKETS

Caylegphug, Phuntsholing, Samdrupjongkhar and Samchi
nave potentialities to develop 28 important timber markets.
A1l the four places arce connected with road and are located
close to rail heads for long distant road or rail- transpor-
tation to the consumption centres in Bastern and Northern
India.
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CEAPTER =~ XTITT

WOOD _BALANCES

13.1.7 GENERAL

MJood Ralances!

industries.

12.2.1

POTENTTAL AWNUAL CUT

mhe summary of potential annual cut,

in para 10.3.3, is given below:

Table

Potential annual Cut

are the gquantities of wood that are
available for industries or eXxport from

meeting the local demand of the people an
to the requirements of develo

the area after
d after catering
pmental accivities and existing

as calculated

' Q00! m3 solid volume (ub)

Species Groups i;gizj Culli gigu 1
cut -~ . volume cut~a
Timber Species 12 .303 2.220 10.083
Group 'A! 22,174 20.090 102 . 084
Group 'B!' - Conifers 679,068 270953 4L08.115
- Broadleaved 608 .963 87.217 521,746
- Total 1288.031 358.170 929.861
Group 'C!' 685 .862 86.521 599 .341
Group 'Dt - Conifers L. 701 0.614% L .087
- Broadleaved 1127.657 86.977 1040,680
- Total 1132 .358 87.591 10#@.?67
Croup '&E' 2417.666 452.617 1965 .04S9
TOTAL ALL GROUPS
~ Conifers 683 .769 271.567 12,202
- Broadleaved 5274 .625  735.642 3538.,.983
- Grand Total 5958 .39%% 1007.2093 %5514 .185




~420-

13.2.2 The gotential annual cut of 4,951,185 m3 represents
the net solid volume under bark in the forest. In order to

calculate the wood balances, it will be necessary to convert
this volume to log volume (WRE). The loss 1n felling and
cross-cutting, including the volume left in the forest in the
shape of stump, breakage during felling and off road carriage
is estimated to be roughly 15% of the standing volume.
Therefore, the net log volume will be as follows:

Table

Net Log Volumneg

1000" mS (ub)

Species groups gggual gsgger— Net
cut losses WRE
in forest.
Timber species 10,083 1.512 8 .57
Group 'A! 402 .08 60.313 344,771
Group '8! - Conifers HOS,115 61.217 AL46.808
- Broadleaved 521.744 78 .262 L3 L4 8h
- Total 62 9.861 139,479 790,382
Group 'Ct 590,341 89,901 509 .440
Group 'D' - Conifers L., 087 0.613 3L
- Broadleaved 1040 .680 156.102 88%.57/8
- Total 1044 .767 156.715 888.052
Group 'B! 1965 049 294,757 1670.292
TOTAL ALL GROUPS
-~ Conifers L12.202 61.830 350,372
- Broadleavad 4,538,983  680.8L47 3858.136
- Grand Total 4951.185  742.677 L208.508
*3.3.1 AVAILABTLITY OF WOOD

Various factérs effecting cconomic availability of

vood are location of forests and state of accessibility, scope

of future development of the infrastructure in the area,
market value of timber of wvarious species end thelr propor-

tieonal contribution in the total availablce volume.
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‘' 43.3.2 The conifercus forests in the project arca are
mostly situated in high reaches of Jomo, Nonc, Neyera Ama
and Gamri catchments in the Eastern parts; economic exploi-
tation of which, with the existing infrastructure, appears
difficult. In th: near future also, there are very little
possibilities of taiese far flung areas being developed for
the forests to . ¢ome cconomically exploitable. The broad-
lecaved forests in the project area arg, however, more acces-
sible and valuszble in comparison with those of previous two
(Phase I and Phase II & III) arcas.

13.3.3 With further development of road net work, river
improvements and modern logging technigues, the economic
extraction will gzradually incrcease.

13.2.4 Taking into account all the factors described above,

_ economic exploitation upto the following limits in respect
of various groups of species, 1s considered feasiblc at
present (1930), during 19835 and 19%0.

@ e e n b A T ot b = = S e o TR S e P o e e S e e ol SRS e A e e e e e e (S S S

aro ILimit upto which explcoitation is
FToup feasible (ezpressed as perccntage
of potential cut in WRE)

. - — - ——— M B T AR S M S W e e R e g T T e Sam gy SR

1980 1985 1990
Timber species
(A1l broadleaycd) 60% 70% 80%
Group A
(A1l broadleaved) L 0% 507 6%
Group B - Conifers, : 205 30% L%
- Broadlcaved L% 50% 607,
Group C
(A1l broadleaved) 50% 60% 70%
Group D
(A1l broadleaved) 30% L.0% 50%
Group B

(All broadleaved) 30% 40% 50%

e e e o aE - i = . - - S et W A e e 8 GE N P M o Rad F R e S TSR AL S A R eSS e e e e e T T
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13.3.5 Bascd upon the presumptlons in para 13.3 .4 above,
the availability of woed in 1980, 1985 and 1990 has been
worked out as undor:

Table

Availapility of wood in different ycars

1CQO! m3 (WRE)
Species groups rear
1980 1985 1990

Timber species 5.143 4,000 6.857
Group 'Al 136.708 170,886 205 ,N63
Group 'B! - Conifers 69.380 104.069 138.759

- Broadleaved 177 .3 9% 221.742 266 .090

- Total 2L6 .77 325.811 404849
Group 'C! 254,720 305.664  356.608
Group 'D' - Conifers - - -

- Broadlcaved 265.373 353 .831 L2 ,289

- Tonbal 265.373 353.831 442.289
Group 'E' 501.088 668 .117 835 .146
TOTAL ALL GROUPS

- Conifers 69.380 104.069  138.759

- Broadlecaved 1340.426 1726 .24%0 2112.053

- Total 14:09.806 1830.309 2250.812
13.%.1 DEMAND

, The total projected demand for timber and fuelwcod
has been given in para 12.5.7. It is estimated that about

25% of the requir .ment of fuelwood 15 presently met out of

dead and fallen .rees and small branches etc which do not

form part of the growing stock and, therefore, have not been .4

included in the calculation of annual cut. For thc purpose

of calculation of wood balances, the fuel wood demand has,

therefore, been recduced by 25% .
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13 .4.2 From the gencral observation on utilisation pattcrn
of broad leaved species, it has been assumed that consumption
of timber species in timber A, B,C, D & E groups is in the
ratio 1 = 5 : 5 s 5 : 7 : 73 whercas the ratio of fuelwood
consgmption For these groups has bueen assumed as O 3 1 01 ¢
2 3 : 10. .

13 .4.3 Dcmand of timber and fuel wood to be met from the
annual cut for th- years 1980, 1985 and 1990 has been Te-
estimated after reduction of 25% for fuclwood and appdying
ratios as givaen 1n para 13 .4.2 sbove. The details are given
in the following taole: -

Tablec

Demand for Timber and Fuclwood to be met from the
Annual Cut

'000! m (WRE)

Spcecies Group Y & arT
1980 1985 1990
g 2 3 L.
Timber species
- Timber 1.605% 1.855% 2.166
- Tuelwood - - -
- Total 1.605 1.855 2.166
Group 'A! ’
~ Timber 3.022 9.279 10.830
- Fuelwood 33.982 37,703 141,832
- Total 42,00k L&.982 52 .662
Group 'B!' - Bruzdlcaved
- Timber 8.022 9,279 10.830
- Fuelwood 33,982 37 .703 11,832
- Total 42,001 L6,082 52 .662
Group 'C!
~ Timber 8.022 9.279 10.830
- Fuelwood 67 . 96L% 75 407 83 .66+
- Total 75 . 986 8L .686 o Figg Fiie) I3

—_..——_.-....-._...-_“.--——_..—-_....—--_.._-._._.—.._._-....—._—-_....-.-...-_..-.—__--._....—_——_—...—.——.—__
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1 2 3 4
Croup 'D' - Broadleaved
- Timber 11.231 12 .990 15 .162
-~ Fuelwood 203 .894% 026 .2291%  250.992
- Total 215.125 239.211 266,154
Group 'E!
- Timber 11.231 12.990 15 .162
- Fuelwood 339.823 377.034 418 .,321%*
- Total - 351.054 390,024 433 .483
TOTAL ALL GROUPS
Broadleaved
- Timber 48,133 56.672 64,980
- Fuelwood 679.645 754 . 068 836 .64%1
- Total 727,778 809.740 201 .621

#* Rounding off adjustments.

13.5.1 WOOD BALANCES

The wood balances h
of "availability of wood” and

ave becn arrived at from figures

tpresent and projected aemandh
as given -in paragraphs 13.3.5 and 13.4.3 respectively and
are given in the following table:
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Table
Wood Ralances
1000t m° (WRE)
Species Group Deotails Y ear
1980 1935 1990
1 2 3 LS 5
Timber speciesS available 5.143 6.000 6.857
Domand 1.605 1.855 2.166
Surplus 3.538 b, 1y5 L .691
Group !'A! Available 136.708 170 .886 205.063
Demand 42,004 L6.982 52 662
Surplus oh. . 704 123 .304% 152 401
Group 'B!
- Conifers Availablce 69.380 104,069 138.759
Daemand - - -
Surplus i 69.380 104,069 138.759
o Broadleaved & ailable 177 .394% —221.7h2 566.5;6_ )
D zmand 2,00, L6.982 52.662
surplus 135.390 174 , 760 213 .428
- Broadlecaved :ilable 246 .77 ) 32;.81; "”iaijéié—""
& Conifers. Decmand L2 .00% 46,982 52,662
surplus 204,770 278,829 352.187
Group 'C! Available 254 .720 305 .664% 356.608
Demand 75 .986 8L.686 ol 49y
Surplus 178 .734 220.978 262 .11
Group 'D!
Broadlecaved Available 265.373 353,831 uho ,289 |
Demand 215.125 239.211 266,154
Surplus 50.248 114.620 176 .135
Group 'E! Available 501.088 668 .117 835.146
Demand 351.054% 390,024 433 .483
Surplus 150.C34 278.093 401.663

—.-.—_—-......——,.._——._...._......—.-____——__—_-——-...-.__._.......--.-..-—.—-._._—_.——_.......———-—-—
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1 2 3 L 5
TOTAL ALL GROUPS

- Conifers Available 69.380 104 .069 138.759

Deomand - - -
Surplus 69.380 104 .069 138.759
Broadleaved Available 1340.426 1726.240 2112.053
Demand 727 778 809.740 901 .62
gurplus 612 .648 916.500 1210.432
- Conifers & Available 1L09.806 1830.309 2250.812
Broadlgaved  Demand 727,778 809.740 901 .621
surplus 682,025 1020.569  1349.191

13.5.2 The available gquant
des under bark volume down

demand is inclusive of fuel
the small sized material,
mainly constitute bigger sized material,.

13.5.3 The entire material cannot be extracted in the

duc to difficulties in trans

at site is suitable
transport by river,
broadlcaved species.

presen
same,

13.5.4+ The loss in con
{coniferous and broadleave
WRE volume. 1In addition,

species is expected to

13.5.5

t infras
it is pr

The net guantiti
have been worked ocut aft
sion and transport by river as descr

for coni

tructure and scope

portation cte.
ferous species for convenicence in
whereas it is rather difficult in case of

Taking into consideration the state of
of further deveclopments of the
ssumed that economic conversion at site of 70k
and 20% of the availzblc volumc in casce of conifercus and
broadleaved specivs respoectively, 1<

versicn at site
d) is

Moreover,

feasible.

The

ity shown in the above table inclu-
to 5§ cm diameter over bark.
wood which can mostly be met from
The surplus volume will, therefore,

log form

——

conversion

for all the specics

ostimated to be 44 of the

13.5.4 above and are given in the following table:

es of wood available for industries
er giving allowance for loss in conver- -
ibed in paras 13.5.3 and

1loss of 5% in thc volume of coniferous
take place in transport by rivers.
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Table

’ 1000! m P (rounded off )

Species Group r e & 7T
1980 1955 1950
T imber 3 L L
Group 'A! 87 114 140
Group 'B! - Conifer: L& 73 97
- BrOadle_‘ve-d 125 161 196
- Total 173 o 293
Group 'C' 16L 203 241

Group D! - Conifers - - -

-~ Broadiecaved L6 105 162
- Total L6 105 162
¢roup '&' 138 256 370
LLL GROUFs - Conifers L8 73 97
- Broadle=ved 56 3 8L 3 1113

- Total 611 6 1210

—— e v emr—t——e— T




CHAPTER - XTI

TNDUSTLTAL INVESTIGATIONS AND PCASIBILITTIES

1.1 .1 OBS HoT IV o3

The main objective of thes< atudies was to indicate
the possibilities of estaklishment o” new Industries accord-
ing te the econoutlc svaiiability ol surplus raw material.

.21 TNV .ZST IGAT IONS

Yood of Aifferent shecies neeurring in Phase~1 ==
area were gob tested at the Fores’s hesearcl Institute,
Dehradun during survey for first re-o®t (Phase I
results of stch “=sts have also been detailed in the first
report. Io sepa-ate wood tests were done for tnls reporTi
corisidering tro% the properties of mair soeciss growing 1n
the Phase LV a3 are not different wo *1cse of the same
specles growing .r othier phases most ol *7.ich have already
been tested at ti.e Fores: Tesgearch Instit te, Dehradun.
Moreover ony soeci ic test reguired for any Fhutan wood can
be carried cut a* “he Forest Regearch nstitute, Dehradun
in a short notics. ‘fihe availarle data and information
indicates that 1 .ere are bright scose for setting up new
forest based industries within Phase IV ares.

The estimated availability of wood of major species
and groups of spacles from the surver Arz°. for industrial
uses i.e. possible cul minus local deaards during 1085 and
1990 have been given in para 13.5.1. Their availability
according to suitzability for differert industrial uses,
during 16085 and 1990 1s sumiarised in the following table:
{The symbols A, B; C,; i, under column (2) derote
the various end us=2s as descrihed at the end of the table).

9 ae e e+ 0@
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Table

EST IMATED AVATLASILIPY OF LIFFIRENT WOMDS
TE WDUsTRial UsKES

Species/ Suitable Avaliielpility dn
Species groubs Tor = 1985 1990
1 2 3 L
Timber species
Juglans regia E,B,C. )
Shorea rdousta B,D,E,L,A,C,T 3 L.1L5 L.61
Tectona grandis B,B 3
Group A
Betula species A,G4B,C
GEelina arborea é
Michelia species 5,0,5,I,4C,F y 123. Q0L 152. 401
Morus lsevigata ALF,C b
Phoebe goalparensis §
Terminglia myrlc 2rpa B,D,B,A,L,C,L J
Group B
(Coniferous species)
Ablies densa AL,P,F,DE; L )
G, Y
Juniperus spD. FLA,C /
Pinus wallichiana 4,B,D,B,F,1,C g )
Tsuga bruncniana A,F B D,E,E,.C § 00T h1 126
Larix griffithii AB D ,E,7,C %
Pinus roxbhursghii A,1,7.C,0,L )
Group B
(Broadleaved. spD. J
Acer specles A GsE ,C
Ailantus grandis H,A,B,1,C

Altingia excelsa
Amoora walliéhidi B54A,C




Group D
(Broadleaved spp.)

Bischofia Javanica
Garuga pinnata
Hymenodictyon excelsum

Lagerstroemia
parviflora

Populus species .

I.B,0,E.A,C,J
A’B 3I,C ,H,F

R R 2 3 .
/
Group B Contd. )
tnthocephalus cadamba H,I,B,h,E,C
Artocarpus spp.
Casslia fistula
Cedrela spps )
Cinnamomum cecicodaphne N74.760 213.428
Clmkrasia tabularis B,C,T g
Duabanga sonneratioi-
des B,I,A;C
Mangifera indica
Phoebe hainesiana
Salmalia malabaricum H
Schima wallichii B
Terminalia tomentosa D,A,C,J
Tetrameles nudiflora B,;A,C
Group C
Acrocarpus fraxini-
folius B
Albizzia® spp. B,A,C,H
Alnus spp. B;A,D,E,F,C j)
Bridelia retusa ' ) 220.978 262-11k%
Bucklandia populnea B,C.,J 2
CaStahops is species C.M
Daphnephyllum
Himalayanse s
Machilus species F
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A ) 2 3 L

Group D (Contd..)
Prunus speciles C,G

Pteros permum
acerifolium

Guercus speciles B,L,C,N
Sterculia villosa
Syzigium species

114%.620 176.135

Terminalia belerica
Group EH

S S S S N S N

Aesculus punduana
Alangium species
Alstonia scholaris
Amoora rohituka
Bauhinia species
Beilschmiedia sDPR.
CaII.ice;I'pa arborea
Cf:;narium sikkimense
Cinnamomum tamala
Clochidion aSsamicum
Cordia obligua
Croton tinglium
-.Dillenia indica
Dryptes lancifolia

Techinocarpus
sterculiaccus

Elazeocarpus
sikkimensis

Engelhardtia spicata
Erythrina species

278:093  L01.663

Burya Jjaponica
Evodia species
Ficus species
.Gynocordia odorata
Gynocordia species
Jambosa formosa
Kydia calycina

\_.A_A_;kuuvvvvvvvvuvvvvwvkuuw N AN A s
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1

Group E (Contd..)
Lannea coromandelica
Laportea crenulata
Iindera pulcherrima
Litsaea species
Macaranga species
Magnolia species
Mallotus species
Meliosma s pecies
Ostcdes paniculata.
Phoebe lanceclata
khododendron spbp.
Rhus species
Sapium eugeniacfoliun
Sauria napaulensis
Stereospermqm S PP
S pondias mzir_lg-—iﬁer.a
Symplocos s picata
Taulauma hodgsoni
Vitex hetefophylla
Miscellaneous épp.

F T e e,

Gya,C

)
¥

# Various symbols denote

.H'Sz mb ol
' A

ra

ZerrRuNiodgE Dol

the end uses as under :-
Fnd product

Pulp & pagar
Plywood .
Fibre board _
House construction
rurnicure-

Pencil slats
Snuttles/bebbins
‘Match industry
Paclking cases
Nzilway slesiers
Charcoal

Poles

Sports goods
Agricultural implements
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LR EXISTING WOOD BASED INDUSTRIGS IN SOUTHERN BHUTAN

Sawmilling is the main wood based industry of the
FPhase area. The detalils of existing sawmills in the area
have been given in para 128 8, . RN

. e o s m e 2 =

14,2 Tn para 12. L, 9, the details of otner Zmportant wood
tased Industries (excludﬂnn sm#Edl cottage ?nﬂhStTIES? Z.g.
village sawers, furniture makers ete.)} have “ren given.

14 4,3 In spite of enormous rescurces the wood based
industries have not yet been fully developed in the survey .
area owing to the following bottleneck, There is, undoubtedly;
ennough scope for their development in the near future:

(i) ILack of infrastructursl development and
high extraction cost due to mountalnous terraing

(ii) lack of power supply;

(iii) ZLack of man power and technical knowhow.

1h.5.1 LIXELY SITES FOIX WOOD BASID INDUSTRIAL UNITS

The following-places appear suifacie for establlshp
ing -different wood based-imtustrial -units, considering -
existing availability of 1anu, poWwer prﬂ]y, transportation. ...
fagility=emd availabilityof.other inputs “ii

& SamChlq-“Itwla situated at- the -bark--of Chamarehi
Tiver and is connected with Raparhat., (West
Bengal) wWith facijities of melter gauge Rallway——-
“Station and road- traﬁspurtgil@n Yy.lJational |
Highwey 35 from-where 1ts distance oIk
“ornly. There is-. amplB fIat land .and_wateP-ds - Fe

crveitable throughout the year to meet the .

regquirement.of industries. Three faciories-viz- -

Druak Saw Mill and Veneerimy Industries, Samchi

Fruit Factory and Samchi Distillery already exist

here. The place is ideal for Settlng up . of
other waood baoed industries..-.

e

(2) Phuntsholing:- A number of Saw Mills and other
industries exist here. This town has no water
problem as it ds situated in the bank of Torsa
river, Power dis drawn from India. Diesgel gene-
rating sets for 1ighting purpcses also operate
in the town. It is expected that Chukha Hydel
Project which is at a distance of B%5 km-only
will supply sufficient power in the near future.
The place is connected bv'motor roads with
Thimphu-Ha-Paro valleyu and sonme other places
of Phase I, II, III & IV. Thimphu is about 180 km




(37

()

~133-

znd *cennecsed by bleclt topped read. There is
moeter n._ﬂu;-'v Frilway utatJ_on at Hasdimara (2C zm)
and {}L“d“” ars (6% km)., It is coimected to
Ilzsimara by black tepred road where it jolns
the Haticnal Tighway 31. TFacilities for broad
gmuﬁ” ””1lf ay Stptio~ are zvallable at Falakata
(55 km) and New Alipurduars (65 km). The place
has hright UPO”UL“pu for establiishing any big
or mediwm sized wood bhosed industrial unit.

The ondy disadventage i of non-svailakbility

of sufficiont flat Iand,

G Tt is sitaated &t o distance of W7 ke

'm0l Phuntohoiing on Th: P}un SuO*+HU"LﬂlmDﬂu

H3 - The forests arcund this area are gquite
! r verious industrisl uscs. A detailed
sursey of micro-lovel is necessary Tor planning
cstablisnment of an in+egTatcd forest bascd
industrial wnit clu a Plywood MI1I and a

wlp Unlt can be set up
om Dochula, IHIa and

byt uO"l

[

viilizing the resource

a:
Match Factory. A Pape
'3

Parc veall ers. Ab present there is a Saw 1511
run by the Industiies Department wider the
Mini tyy of ’”1"'1clor mdustry and Forests, Royal
Gove mment of Bhuu.m. Yherz is mo power bhut
it in expected that nzarby (38 k) Chukha Hydel
Projeee will swply cilcetricity in the near

fut v, Woaber is owveailstle in Gedu Chu (Gedu
Nelc ) bab detalled studics for its availability
for sze in industrics, conear necessary.

Bhuten Ghat:~ The gite 1s Zocat
Vian: «hyy (Haidak) and
of amly wnit if the cond imber from the
upp’ - catchment ares i ;loatﬁd through this

riv vy, Iven the timber fros ’ankosh catchment
if v sught down by river, czn further be DI‘O'l.lbhi;
to Fnuton Shoat by road. The 1 LJlace, is connecutad
to A el tkhawe, Vest Rongsl by road (Lo km

via J ranti) wulﬂh is 2liso 2 il head (M,G

o iy

d cn the bank of
T establishment

”w“v Staticn)., It is Turther connected
T _mmul;tal:} fith Alipurduar M.G. and Wew
Loarduar B.O, ILaJ lway Station (3% km). Tho
Nationol rIJ.r:h"c‘" 31 is Ofm ccted with this plac
vie fHazjobhathkhowa and Sa “:%.,_m There is *ver'y'
Yimited Tlat larnd in Lhe acc in spite of

j_..L

A 'L N
othor sdvanciages. Hlectriclty is not avalleble
ot prosent,

i”“’fj

U_ o b by

7‘
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Kalikhola:- The place 1s situated on the bank

oT Sankosh river. It is connected with N.H.31
at Barabhisa (30 km) sand with the B.G. & M.G.
Railway Station at Barabhlisa. Forests of upper
catchment and lower catchment of Sankosh can be
utilised by establisring ail industrial unit at
this placce in near futurc, There is enough flat
lzri. Pc oT is not avesilable at present.

Chengmari:- The place 1s connected by road

with National Highway to Keron (12 ¥m) and

with Keron M.G. Railway Station. Flat land

is cvailable, Sufficient water is not available.
. :ctricity is also not available at present.

1t 4o not suitable for eny large unit but a'

Sow MiLll can be established at prescnt.

8ibsoo:- The place is guite near to Jaldhaka
river. It is comnected by road with National
i -hway 31 aft MNagrakata (20 km) which is also
a2 ..G. Railwoy Station. B.G. Railiway Station
is at Dhupguri, 60 km away. Iand is available.
Power is drawn from Jaldhaka Hydro Llectric
Project in India. The place iS suitable for
wood based industries in near fvture with the
resources available at Yaba arca which is at
prosent land locked for want of roads.

Samdrun jongkhars—- It is located in the foot
hills ard close to Assan State. Rangia 1s the
necarest Railway Station - 50 km by road - where
it reets National Highway 31. A small river
flows in betwcen the towm will mect the require-
ment of any new scet up of industiy. FPower
supply is aveilable from India. Therc is amplec
F1at land and this place is ideal for settirg

w a Plywood Unit. Thire is a Saw Mill and a
Dosin Factory at presecnt.

Sarbhang :- This town 1is situated at the foot
ThiTls near fssam border. This is also_an ideal
place for setting up of any medium scale industry.
Al prereguisites for industries 1i.C. pOWET,

land and water arce available in the surrounding
arca, Hlectric power is obtained from India

fo: local consumption at present. Tt is

connected by road with N.H. 31 at Bisruri (32 kmls
Nearcst B.G. & M.G. Railwey Stati ons are at
Bongaigaon (795 lm) and Kckrajhar (65 km).

Gavlegphug :- The town is situated at the foot
hills near Assam border. There are two major
wood based industries viz: a Veneer and Plywood
Mill and o Match PPactory, in addition to two
Saw Mills. The power is obtained from India.
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Ample water 1s available to meet the reguirement
of industrics from A Chu which is very close

to this town. The wholl area is excellent and
has almost flat terrain. his place may be
considered for wood based industrics for which
wood of Bumthang ares can be brought down by

ne existing road. The place is connected by
rond with Kasigeotra wherce it mects N.H. 31

(50 xm). The B.G. and M,0., Railway Stations

at Pongaigaon are 70 km away from here.

Bhenrtars- The place is situated on foot hills.
Tt iz connected with NMational Trunk Road at
Mangaidei (12 km). Tangla is the nearest
Roilway Station (20 xm) which is also connected
by road. bRiver Parsadi with sufficlent vater
rlows nearby. At presént thero is no power
supply which 1s to be drawn from Tongla. There
is enough flat land available. At present
there is only one Sow 111 but 1€ has got
enough scope for devcelopment of wood hased
industries including 2 Flywood M1l in near
future.

Khirkhirig:- It is 20 im avey from Tangla
Rallway Station situnted in the foobt hills.
gufficient flat Ilond is availoble. Water 1is
not available in plenty as the only river
Khirkhirias remains 4dry during winter. Flectric
power is also nct avoilable. A Saw Mill and
other small scale forcst bogsed industries may
come up in near fulture.

Neolys:- HNeoly 1s aboul 20 xm away from Tangla
V.. Railway Station and connccted by road.

The 1and required for setilng up of an industry
is mvailable but thers ig no electricity.

Water is not sufficient for big industry since
the river Kalanadi remains dry during the wintoer,
L coalmine known as Kolandi colliery is at
prescnt in operatlon. L sow rnill and other
smell sceole wood industry may Come up in ncar
Future after construction of forest roads for
extraction.

\
Doifam:— If is connected with Odalguri Railway -

Tintion by road (20 km). The National Trunk
Noad at Mangaldei is further 15 km away from
odalguri. Sufficient flat land is availablc.
Power is to be drawn frow Odalguri, Lssam,
River Dhansiri has got sufficient water for any
industry. Thcere 1s no ScCope Tor immediate
establishment of forest industrics since the
forest belt is above 5.6 km away and there is
no road at present. There 1s Scope for esto-
Blishment of o Saw Mill or evern 2 Plywood M1
after infrastructure is developed.
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1 .6.1 IMMEDT/THE INDUSTRIAL POSSTIBILITIES

Es tablishment ol some wood based industrics on the
basis of prescnt infrastructure facilitics will enhance thc
cconomy of the nation &ri improve the standard of living of
the pecplce. The ostabl_shment of the following wood based
industrics, after feasi. ility studies, 1is possible in the
Phase IV arca in the ncar future.

(1) Integrated Half Wrought Unit:— This unit can
manufacture pencil slat, snuttIes and bobbin blocks. Basod
on the available information on forest resourcces the half
wrought unit of about & tonnes per day capacity can casily
be sct w. The unit will use 3 tonnes/day wood for pencil
slat from which 60C gross pencil slat of & ply can be produced.

The specics suitable for pencil slat and shuttle
and bobbin viz: Imple, Castanopsis and Celtis sustralis are
availeble in sufficient gquoantity within Phase IV arsa. The
major speccies which are sultable for pencil are Symplocos
spicata, Ailantus grandis, Juniperus spp.; ALNus spp.,
Populus spp. ctc.

The capital required for schbting up such a unit
will be around MNu. 2 Million.

(2) Saw Milling, Manufacture of Furniture and
Packing Cases:~ L number of saw mills con easily be set up
on the basis of coxisting available forest resources. The
items which can be manufactured from the avallable species
in Phase IV arc houschcld and office furmiture and packing
cases, It is suggested that a wocden poacking case manufactur-
ing unit at sclected location may Le set up. The capital
required feor a unit mopufacturing 6C,000 packing cases per
amum would be approxinotely Nu. 1.5 lakhs.

(3) Plywood Unit:~ Thec major specics sultable for
plywocd as reccommended by ISI are available in Phase IV 1n
substantial guantity, as may be sceen from the table under
para 14+.3.1. Commercial and tea chest gquality plywood can be
manufacturcd from the resourccs availabla,

The ideal location for setting up of plywood factory,
bused on Phosce IV resources arc Samdrup Jongkhar, Gaylegphug
and Gedu., In the three locaticns all neccssary facilities
for setting up of plywood units arc available, However, -
transpert of ply logs from forest arceas will pose some problcms

A Plywood unit producing more than 10 millien sq.m.
can casily be sct up at the propesed locaticns. The copital

required for sctting up an econcmical unit of 5 willion sq.m.
will be around Mu. 2.5 crores.

LY
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14.7 .1 FPUTULRE INDUSTRILL POSSIBILITIES

The following industries may be considered for
future planning as and when the infrastructure facilities
are developed and encugh electric pover becomes available.

(1) Tibre Board:~ Fibre board cen be manufacturaed
from the waste wood availahle from plywocd and sawmilling
industries. A minimum 5O tonnes poer day capecity will be
economical and will reguire about Nu. 15C lakhs as capital.

(2) Pulp and Papcr:-~ Torcst resources {rom Phase I,
IT, IIT and IV sreas can be used for the manufacture of
speciality papers like cable insulation, sack kraft etc.
These napers require moestly coniferous wood. The capital
required for setting up such & unit will be around Nu.ltQ crores.
Detailed feasibility studies are, however, necessary for
planning establishment of this industry.
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CH/PTER - XV

TRV EST MIIT RECOMHATD AT I0MS

15.1.1  GENERLL

Th. forests of Southern Bhutan with its valuable
rescurcas provide “mmense potentinlity for establishment
of small scole, 1 e:dium and large scalce wood based industrics.
To tap these renewable forest resources on compercial lines
for industrial supply.a sizeable guantity nceds to be harvested
annually. Obvicusly thereforc large sized investments on
long term basis for procurement of machineries, constructicn
of good net work of roads and effective transport system to
suit the home terrain as also in shapirig manageriad oexpertisc,
supervisory skills and manpower, arce inevitablec.

15.1.2 Exploited forest arcos needs to be restocked to fulfil
the silviculturel reguirement of species to be regencrated to
ensurce sustainced supply of industrial wood. To ensure the
silvicultural objoectives adequate technicel expertisc to study
silvicultural problecms and tc wwwolve suitable regenceraticn
technigue to suit the local conditions and manpower requiremoent
for large scale regeneratlcon programnc in @ phased manner nceds
to e properly orgenised. Utmost caution 1s advocated against
hasty ond drastic cuttings in preference to regeneration
problems, which otherwise may upscet the industrial planning

and stagnate the growth of industry at-any stege.

15.1.3 The exponsion of the Department of Forestry has to
precede the forestry dovelopment programmes, harvesting of wcod,
development of infrastructurce and setting up of big sized
industrics. A8 2 prorequisite the forests have to be demarcated
and car marked cxclusively, undcr scientific manesgement plans.
To achiuvve this, tho Forest Department would nceed the servicces
of professicnadly trained foresters and skiliced forest labour

to tackle thoe forest operaticns end exploitaticn of wood
IreSOouUrces. )

15.1 Proe—investment study of the plamning and investment
calculaticns prcjccted in this report are of 'tacro~level!
where problems are dealt with on broad pasis,., Generally a
time horizon of 25 years is plonned, that may be extended

uptc 100 years till the rotation age of forests. The detediled
or micro planming can be madce with the help of data presented,
calculations done, back ground ond norms discussed. The final
decision and alternative technology to be cmployed are left

at the discretion of locol monager who will be in a position
to keep in mind the policices of Royal Government of Bhuton,
the local cultural, sccio-cconomic 2nd technological considera-
tions and thc assistance available while executing field
ocperations. ;
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15.1.5 Foregoing paragraphs enlighten the extent of
optimum investments to be made foT tapping the available
wood stcck with the existing infrastructure. The likely
investment for various machinerics and manpower have been
detailed thercein /5 regords other timely requirements for
oxtraction of tirber and establishment of wood based units,
necessary medificaticn could be ervisaged to suilt the local
conditicns.

15.2.1 TNV EST MENT CAICULAT TONS

Caleulations of investment reguirements ore basced
cn operation-wise details of tocls, machineérics, thelr
procurement cost (1978-79 level in Indisn Markets), overage
annual output (preducticn) of each tocl/machine and manpcwer
reguirement for handling them. Thesc have been worked ocut
in secend (Phase IT & ITIY report - rside para 15.2.1 - and
are reproduced in the following table:
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15.2.2 Tt is, in fact, difficult to anticipate the cconomic
1ife of the individual tc-ls/machines, owing tc the deprecia-
tion value shall have tc ¥ 2 visunl.zed at initial stage when
capital investment 15 ccnt mplated on the basils of quantity
of tools/machines availlsble, their efficiency (output), in
the similar conditicns prevailing elscwhere.

15.2.3 Financial implicoticns and manpower requdircecment

can be worked out once the total available growing stock,
volume. proposed to be extracted, the assortment required

and the technclegy and means of transnori arc finalized.

A training prograrmc for managerial, supervising and technical
staff as also for skilled and semi-skilled labour shall have
to be planncd well in advance of comuencenment of logging
cperaticns.

A15.2 .4 The cverheads on management, establishment, super-
visory cadre ans _ gbeur wages cf recurring nature shall have
to be provided as wcrking capital.

15.2.5 The area and the total growing stocck cf the "operable
forests” is estimaoted at 663542 ha (para 9.3.2) and
147396,750 m> (poara 9.4.1) respectively. Thc average growing
stgck)of operable forests is thercfore 222.136 m3/ha (para
Q.+.2).

15.2.6 It is estimoted that in the basc year 1980, a
gquantity of 1409806 of wood in round could safely be made
available for industrial consumption after allowing for 15%
conversion losscs, vide peara 13,.3.5. The available raw
material thus reckons 1558595 md (or 1.66 million m3) of
growing stock in situ.

15.2.7 Commcrcial exploitation cof the available growing
stock from opcrable arcea is possible once thc neccessary
infrastructurc is built wp and both managerial and supcr-
visory skills are cvailable. [n cstimated capital investment

and manpower rcguirement has been worked cut in the followling
tables
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15.2.8 The above toble indicates the reguircements of
equipments, machineries ~nd tractors for transport ond manpower
requirement. It is howevoer cbserved that the manpewer regulre-
ment is sizcable in spite of possible mechenization which may
perhaps affect che timely and regulnr .xtraction of wocd Trom
forests and sustoined flow to the proposed industries. Iabour
problem in the survey arca cannot be over-cmphasized to copa
up with scascnal forestry cperoticns vis-o-vis producticn of
industries which are complementary. In this table deployment
of tractors, gravity rcpeways and cablce crances have been
provided according tc the results of studies ccnducted for
"ficeessibility and Cost” (Chapter XI - Part I ).

153 .1 TNV ESTHMENT BEST IMAIES

In the light of vorious important technical inferences
brought out in the precoding parag—arhs, the cstimate, for
total investment required in varicus secters of forestry by
1988 for cbtaining the a-oilable yield with proper scicntific
management of the forests of the aren under report have becn
worked out and are detailed in the Tollcwing tabloe:
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Table

TNVEATMENT REGLU SREMENT UNDER VARTIAS FOULS

TRY &ECT H &

Sector Invpgtment teriod nverage annu-
Nu. Million (years) al investment
Hu. Million

Training of staff 5 5 1
Survey & Demarcation 5 1
Preparation of logging & 5 1
regeneration plans
Construction and 8 8 1
maintenance of buildings
Construction and malirtenance
of ~ :

(a) Pacca rocads 270 %

(b) Forest roads 95 8 12
Purchase of loggineg & other 224 28
machinery includin,g brucks
Regeneration & planting 60 8 8
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15.3.2 As suggested in para 11.R .72 the entire expenditure
on censtructicon and moirn®ornonce ol new roads which arc
necessary for gen.rai a..n developmiemt may not be charged to
the forestry. sector.

15.3.3 Though tr : development of meelanized logging has
been aimed ot, ~deguatce rManpower requd rement cannot be
undermined to popwlarizce the logging cperations ot largc.

-

The estimates ¢ - wmpower reguirement ~re given in para 15.2.7.
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APPENDIX 121 (VIDE PARA 2315.1 OF THE REPCRT)

A GLOSSARY OF LOCAL NAME OF COMMON PLANTS WITH THEIR
BOTANICAL EQUIVALENTS

LS

»

Local name

o v

Botanicél‘name

~
[

Agar

Ajhar, Jorul
Akhane ~ r:
Am

JAmari, Lali -~

Amareo, Amara

-

. Ambake, Jamune

rd
P

Angare -
Archal
Arkaula, Amkhola

- -

TIREES |

‘ a.
Aquilario agalldcha

Lagerstroemia flosreginae

-

Alanglum Spp.
Manglfera Spp.

Amoora wallichii

.spondias mangifera

Jambosa formoss

Phoebe hainesiana o
Antidesma diandrum -

Quercus spicata
Y a

Arupa%e Prunus népalénéis
Athear Artocarpus Spp. .
Badam® SterCulla alata
Bahuri Kath Marsdenia Spp.
Bajrath Sﬁercusksemlserrata/

o

Bandre, Lemtem
f

1amelosa

Gynocardia Spp.

Bange , .Berchemia floribunda
Barahar Ficus bangalensis
Barkaunle Casearia glomerata
Barrar Artocarpus ldkoocha

Behera, Barra/Burna .

Bepari
3
Bhadrgse -,

.

Terminalia belerica

Ostodes paniculata

= L

Elaeocarpus varunua
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T.ocal name

e = o

Botanical n=ame ’

" Bhalayo/Bakimlo

Bha}u Kath

Bhelkor

Bhelu

Bhojpatra/Birch

Blue pine

Bcocgipoma

Bohari;

Bola, Kimbu

Bonsum

Buk

'Buradhoyaro -
Burance

Champ

Chaplashf

Chatiwan

Chhalegach, Gendhilipoma
Chikrase; Bogipoma .
Chilaune, Gogra
Chinde

Chir

Chiwari

Chunyel, Thekra
Cyprus'-
Dabdabe

Dalchiwari

{ Rhus ~griffithii . -

L4 . .
Bassia butyracea

(:Semecarpus anacardiun

Talauma hodgsoni
Trewia éudiflora
Tetrameles nudiflora
Betula Spp; '
Pinus exéélsa
Chueckrassia tabularis
Cardia obligua

Morus laevigata
Phoebe goalparensis
Quercus Spp.
Lagérstroemia parviflora
Rhododendron spp.
Michelia champaca
Artocarpus spp.

Alstonig scholaris

Dysoxrium hamiltonii

thuckrassia tabularis

Schima wallichii
Macropanax spp.

Pinmus roxburghii

Mellosma simplitifolia
Garcinia tinctoeoria
Cupressus Spp.‘

Garuga pinnata

/
Elaeocarpus aristatus
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Local name 'i *Poﬁanicai name
Dewa. Artocarpus lakoocha
Dhuna ’ . ‘Canarium sikkimense
,Dudhe Lampati s'L;téﬁa SPp.
Dudhiia 'Ficus némoralis
Du@ri i’FT'J'_c:us glomerata\
Gamar, Khamar ;:Gmelina arborea

N Génserai , Cinnamémum cecicodaphne
Gante, \Bandre Gynocardia odorata

‘ Gayo/Gaumbha, Kuhir Bridelia retusa
Ghoge Chamg- ) ' Magnolia spp.
Gineri . Premna bengalensis
_GPbre Echinocarpus stercullaceus
Gobresall Abies densa
Godgudal, Sterculia villosa
Gogun ‘ Sau;aﬁia napaulensis
Gokul Ailantus grandis
Gokuldhup, Qhuna Canarium sikkimense ‘
Guenylo . Callicarpa arborea
Haldu Adina cordifolia
,Halonre,’Jia Cdina wodier
Hare < - Drypetes lancifoli=
Harrat Terminalis chebula =
Hatipaile Pterospermum acerifoiium
Hemlock . . Tsuga brunoniana
Hollock, Panisaj . ) Terminalia myriocarpa

Holure Lannea coromandelicd



Local name .

b ety i aty

Batanical name

J ammuna, Jamun
Jarul
ﬂmMmikmh
Jhikri
Jhingni

Jua

Juniper
Jutuli

Kabra' »
Kadam

Kakur
Kalikath
Kalipa?enlei
Kanjal, Uriam
Kapagi/Kapari
Karan

KRathal

Katus

Kawla

Kh?ir

Khamari
Khanakpa
Khanium
Xharane

Khari

Khhira

Syzigiunm 5pp.
Larix griffithii
Phoebe lanceolata
gltingia excelsa
Eurya Japonica
Lannea coromandelica
Juniperus supp.
Altingia excelsa
Ficus benjgmina
Anthocephalus cadamb
Acacina 1enticularis
SaECOSperma arboreun
Lité@a otlonga
Bischofia jJjavanica
Acer spp.

Adina cordifélia
Artocarpus spp.
Castanopsis spp. .
Machilus spp.

Acacia catechu
Gmelina arborea
BEvodia spp.

Ficus cunia
Symplocos spicata

Celtis tetrandra

Holarrhena antidysenterica
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Local name

e o

Rotinical name

Khokan/Khoku
Kholme

Khorsane
“Kimbu
Kubinde, Pichala
Kulir
Kumbhi
Kutmera

Labar

Labshi

L.ahasune
Lake chilaune
Lali
Lalika;am

Lampate
Lapcha

Lapchi (Phal)
Larch “

Lathi Kath
Lathor, Sam

Lati mauwa
%Leta:/Lathar
Maina, Bhelu
Malagiri, Genserai

-

Malata ,

Duabanga. sonneratiocides

N
Symplecos splcata

Cinnamomum caudatum

Morus laevigata

ﬁydia calycina

" Bridelia retusa

Careya arborea
Litsaea polyantha

Ficus elastica

( Firmiana colorata
( Pterygota alata (Sterculiz)
( Alata’

Amoora rTohituka .

'Nyssa*jévanica

Amoora - wallichii _

-Hymenodictyan excelsum

“ Duabanga sonneratiocides

Croten tiglium

Machilus edulis

Larix griffithii
Glechidion thomsoni
Artoc%?pus chaplasha
Glochidion assamicum
Aréocarpus chaplasha
Tetrameles nudiflora
Cinnamonurm cecicodaphne

Macaranga spp.




L=

Leocal name Botanical name

o =

_ Mandane/ﬁondanﬁy . . . Acroearpusmfraxinifolius'
Mango, Am . Mangifera syi%atica
Mauwa Ongelhardtia sopicata
Mayai(Kath)‘ Eriobotryaﬂbengélensié
Morange Laportea crenulata
Nageswar Mesua ferrean
‘Nebharo (_Ficus hookeri

( Ficus roxburghii

Odal ' Sterculia villoeossa
Okhar Juglans regia
Pahenle Neonsucles griffithii-
Pakasaj Terminalia tomentosa
Paﬂchpate.' Vitex heterophylla
Panchphal Dillenia Indica
Panisaj Terminalia myriocarpa
Parari Stercospermunm chelonoiaes
Patpate . Teliosma simplicifo}ia
Phalame Myrgina semiserraté
Phaledo Erythrina indica
Phusre Champ | Michelia Spp. 1
Pipli Bucklandia populnea
Pitali, Bhelkor Trewla nudifiora
Pipalpate { Populus glaucea ~

, ( Sapium eugeniaefolium
Poma Cedrela spp.
Po;ular‘ Populué SpPD.

Putli Acer lzevigatum
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Local name

= o,

Botanicnal name

Rajbrikha
Rakat Chandan
Ritha

Rohini

Sa;n

sal

Salla

Sam

Samgata

Sani

‘Sarla
Satisale
Satpati

Seti,; Jutuli
.Setoe0dal
Sidha, Siah
.:§imul, Simal
Sindhre
Sinkauli;.Sinhal
Siris ’
3issoo/Sissna
Senalu

Swami

Tanki

Tarsing .

.Cassia fistula

Daphnipﬁyllum him=layense

,

Sapindus detergens . !
[Mallotus Spp.
Tepminalia tomentosa
°§horea robusta

Tsuga brunoniana
Beﬁula alnoides
Duaﬁémga sonneratioides
Artocarpus spp.

Pinus roxburghii
Dalbergia latifolia
Aesculus punduana
Altingia excelsa
Firmiana colorata
iagestroemia.%arviflora

Salmalia malabaricum
Mallétus philippinensis
Linder=a pulcherrima
Albizzia spp.
Dalbergia sissoo
Cassia fistula
Ficus spp.

Bauhinia spp.

Beilschmiedia SpPP.
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Local name

Ly =0 s ]

Botanical name

Tartari

Teak

Tejpat

Tengre

Thali

Thulo pahenla

Toon, Poma

Uriam
Utis
Walnut

Yew

Assamlata
Basak
chitu
Dhuptita
Hardi Kath
Mechia sag
Morange
Pipla
Sisnu

Taraphul
Titapat

-

SHRUBS

Dillenia pentagyna

-

Tectona grandis
Cinnamomum tamala
Tsuga brunpniana
Turpinia pcmifera

Lit%%a SPDae

Cedrela toona

Cedrela febrifuga
Bischofia javanica
Alnus nepalensis
Juglans "reglia

Taxus baccata

Bupatorium odoratum

Dichreod febrifuga

N

Clercdendrpn infortundtﬁﬁ

Phlogacanthusthyrsi:fiorus.

Morinda citrifolia.x
Murraya Koenigii
Laportea crenulata
Piper spp.
Gifardinia palmata
Coffea bengalensis

Artimesia vulgaris
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Local name

Botanical name .

Tarika -

Bhalubans
Choyvabans
Gopgbans

Phaling

Sau

Debre lahara

Kurkus

Pmimea

BAMBOCS

"

'GRASS

CLIMBERS

)

_ L

-

Pheoenix rupicola

Y
F o s g
A

Dendrocalamus sikkimensis
Dendrocalamus hamiltonii
Cephalostachywun capitatum

Pseudostachyum polymorphuwnh

bl

Pollinia cjliata

Spatholobus roxburghii

S Millettia auricalata
(“Smilax macrophylls
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The details ef methodolegy adopted for various
invegstigations and studies, carried out to collect data,
its analysis and ultimate presentation of the results,
have been explained in this part of the report.

The basic techniques remain samc as for previous
two (Phase I and Phase 1T & III) reports. The design of
survey for inventofy work is same as for Phasc IT & .IIT
report, Seme medifications in the design of P.D.F. (Plot
Description Ferm) were made in this survey to collect
information on soil erosion status and Wildlife. 106 tree
. Species have been codified in this report as against 36
. and 78 in Phase I and Phase II & III reports respectively.

Separate chapters on methodology used for "Inventoryn,
"Photeinterpretation', “Data Processing" and "Demand and
Market Studies'™ have been given in this report. No separate
volume studies were conducted for this report. The fellings
done for Phagse II & III repert, covered some areas of
Phage IV alse. The details ef methodology for "Volume Studies'
have not heen incorperated in this report, for which the
reader may .refer: to eorresponding chapter of Phase IT & IIT
report,

Tllustrations and diagrams havé been given, wherever
found neeessary,
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CHAPTER-T

INVENTORY

1e1.1 SAMPLING DESTGN

Assessment of variables in the trec population fer
Phase IV survey area. was done by adopting the sampling design
of systematic clusters with a random start. The design
adopted for survey in Phase II & III was triced on 100 sample
points taken at random over the survey arca (Phase IV). The
data so collected was, analysed and it was found that the design
for Phase IT & IIT is suitable for Phase IV, as well. The
desired accuracy of * 104 error for the total population at 95%
probability level could be achieved by adopting this design.

1.1.2 As in the case of Phase ITI & IIT, two point single
cluster sampling spaced at 3 km x 3 kn was adopted. In all
1132 clusters with two sample points, situated 100 m apart
towards North and South directions of the cluster gentre were
laid out over the survey area covering 10318.28 km<.

1.17.3 The sampling design is outlined en the {acing page.
Te2We ‘SAMPLING CLUSTERS AND POINTS

The cluster centres were marked on 1:50,000 gridded
tope sheets with a random s*art duly identified with serial
numbers and respective grid refercnces of the map sheet.

. . .
1.2.2 The catchment-wise distribution of clusters and sample
points over the entire survey area is detailed below:

No.  Catehment Susfers (instde survey area)
1. Jaldhaka a3d 187
2. Torsa 1924 385
3. Wang Chu 97 194
L, Sankosh . 237 iy
5. Mangde Chu (Tongsa) ns Q0
6. Manas 119 238
7 Ai Chu. (Mao) 85 170
8. Gamri .31 62
S. Neyera Ama - 8l 168

10. Nene 48 96
11. 'Jome 100 200

Tetal ' 1132 ' 2264




-

1.2.3 It is observed from the distribution of clusters and
sample points, that the representation of each sample point is
more or less proportionate to the geographical area falling in
respective catchment because of systematic sampling design
adopted for the survey work. The distribution of cluster centres
in the survey area is shown in two separate diagrams on the
oppesite page. The cluster centres and sample points were
transferred on to aerial photographs for speedy location of
features during field inventory work. '

1.2.4 1224 forested sample points were physically visited and
-compléte data was collected. In addition vicinity of 206 forested
points were wvisited. Apart from this 408 sample points falling
under habitation, cultivation, fallows and pastures etc. were
visited and viecinity of 12 sample points fzalling under Alpine
pastures and Barren land was surveyed to verify)the possible
changes taken place subseguent to the aerlal photogravhy of the
survey area. Owing to the inaccessible nature of terrain |

396 sample points could not be visited. ,

1.2.5 16 sample points fall under photo gaps and 2 fall outside
the Project Area. - . -

1.2.6 The break-up of the sample points into various cotegories
as stated above is summarised in the following *uble:

Under other lands

. Under i.e. cultivetion,
Plot classification TForest habitation, Alpine Total
Land pasture & scru ,

Barren land and .
water spresds -

‘Inaccessible 37h 22 396
Vicinity visited 206 - 12 218
Visited and all .
data collected 122k 408 _ 1632
Total 180  hLuyp o2L6
Sample points fall-
lng in Map & Photo - - - - 16
gaps )

Sample points out- .
side survey area - - 2

GRAND TOTAL - - 206k
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1.3.1 FIELD PROCIEIURE

The inventory work for the Phase IV survey area was
carried out by engaging eight crews. The Junior Technical
Assistants were entrusted the task of leading the crews. The
crew consisted of Crew ILeader assisted by a Denuty Ranger and
3 trained Fieldmen was made responsible for location of sample
points and collection of data.

1.3.2 BEBach crew was provided with a set of topograrhic map
sheets of respective survey block and aerial photographs of the
survey area. The eluster centres already marked on the topo
sheets are located on the ground with the help of prominent
ground features and by referring to topo sheet and aserial photo-
graphs as well. After adjusting the silva compass, the cluster
centre 1s located by traversing. A brief account and exact recerd
. of line of access to the sample points with reference to premi-

nent ground features, such as trees, nallahs, river, chus, hill
ridges, lard slides, paths, constructicns etc. were malntalined
for verification purpose in due course by the check crew.

1+.1  INSTRUMENTS

The field inventory work is of specialized nature, latest -
precision instruments like Spiegal Relascope, Blume Leliss Hypso-
meter, Silva Compass, Pressler's berer were used for trze mea-
surement, slopes and other inventory details. ’

1.5.1 FIELD DATA FORMS

. The data eollection at each sample point was done by
respective crews in the following prescribed forms:-

1. Point“bescription Form - BHI - 1
2. Tally Sheet (live Tree) -~ BHI - 2
3. Tally Sheet (Dead Tree) - BHI - 3
4. Sample Tree Form - BHAI —‘h

1.5.2 A eepy of the "Inventory Field Manual for Southern Bhutan"
was supplied to each crew, contalning deftailed instructions te
be followed by the crew léader for filling up the codified data
in various field forms. The following paragraphs outline various
important technical details as laid down in the Manual:
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1.6.1 POINT DASCRIPTION FORM

A specimen form is

for filling

COl. NO' of

glven at page 4. _ The instructions

up various columns are as follows:-

Cade
Ne.

No. digits
1-3 3
w5 2
6-7 2

8 1
Qw10 2

JOB
CARD DESIGN
REPCET NO.

SOIL ERQOSION
ST ATUS

CREW LEADER

)

)

Description
Leave these cclumns blank
(to be filled by Data
Processing.- init)

This column will be filled up
for all sample points visited.
by the crew%(viz..which cgome L
under polint classification 4 & 5)

L W -

o~

Observe the soil erosion
status over an area of about

"2 ha around the sample point

and classify as under:-
No erosion

Brosion low.

The areas which are in the
early stages of erosion i,e.

in which surface erosion
exists rill erosion has started
and some top socll has been

lost.

Erosion moderate -

The areas in which top soil
has.been lost and gully forma.
tion has started. -

Brosion severe -

The areas which are badly cut

cup with gullies. ILand slips

and slides will a2lso be inclue
ded in this category. (The
Crew Leader should carefully
distinguish between gullies
and natural streams).

The appropriate code of Crew
Leader should be entered.




b

The specific iInstruction for filling up columns 11 to
80 are as follows:-

(1)

If plot classification (col.11) is 2, col.15

will be filled up with the help of photo classifi-
cation and col.M/-50 will be filled up with the
help of map in the office.”

A - .
(ii) -If col.11 is having code 3, col.]15-16 will be filled

(iidi)
(iv)
(v)
Col., No, of Code
Noe. digits No.
14 1

up from photo classification and 56 also c¢l.17-18
if not already filled up in the field. Col.47=61
will be filled up from the . map. -

If code in col.11 is 4, col.41 (regeneration) will
not be filled up even if it has actually been
visited and only tally could not be taken.

If code in col.16 is 4+, col.19-40 will not be
filled up.

If code in col.33 is 1, col.32, 34-40 will not be
filled up. Put (=) in these columns.

Description

POINT CLASSIFICATION:- Write the appropriate

code depending upon the classification given

as under:-
Sample point falls outside the survey area.

Sample .point rejected by aerial reconnaissance
or by the study of map or aerial photographs.
These are the non-ferested points.

Farested or non-frrested sample point which
#ould net be approached due to inaccessibility.

Ferested or non-forested sample point - its
Vvicinity visited but tally and other measure-
ments could not be taken. All columns in PDF
are filled up except the regeneration column
in case of forested sample points. It will
include visited points where tally could not
be taken .due to sudden fall oY any other
obstruction.

Sample point visited and all data collected.
This iIncludes all visited sample points whether

forested or non-forested. -

Sample points lying on gaps for which maps and
rhotographs are not available.

I



Col, No. of Ccode

No. digits No. Description
12 1 POREST DIVISION :- Write the code of the
Forest Division in which the plot lies. This
would be one of the following:
1 Thimphu
2 Samchi
3 Sarbhang
L

Samdrup Jongkhar

13-1% 2 CATCHMENT :- Write the appropriate code_of
the catchment in whicr the sample point lies.

15 1 LAND CLASS :- Consider the present lend use
of The area represented by the sample point
and clessify in one of the appropriate land
classes given below. The minimum area to be
reckoned for this purpose, is 2 ha around the
sample point.

-

Forest land

Cultivation and -habitation
Alpine bastures aﬁd scrubs
Snow covered land

Barren land

Water spreads

N oo FoWwWn

Other lands

The following definitions of the above referred
classes will help in determining the land
class of the sample point.

1 Forest land - It includes all lands with forest
cover whether natural or man made. The follow-
ing categories of lands -also come under this
class,

(a) Temporarily understocked or unstocked
areas e.g. recently worked forests yet to
be rectocked.

(b) Young natural regeneration and forest
plantations at any stage of growth,

(¢) Bamboo bearing areas either in pure form
or in mixture with other species.
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Col. No. of Code ’
No. digits No. Description. .

{d) Lend surface covered with degraded
forests containing stunted or scattered
tree growth and scrubs.

(e) Pornds passing through forests, forest
nurseries snd other establishments,
small streams, smell grassy blanks and
open areas (upto 2 ha) which consti-
tute an integral part of the forest.

(f) Abandoned shifting cultivation with or
without regrowth of trees. Isolated
tree groups smaller than 2 ha falling
in habitation and cultivstion areas
will be excluded.

2 Cultivation and habitaticn - Land primarily
used for agricultursl purpcses including
horticulture and fallow lands with or with-
out scattered tree growth. Current shift-
ing cultivation will be classified as
cultivation. Cultivation would =lso include
Plantaticn raised for non~-forestry purposes
by any public or private agency mainly for
raising crops of commercial ilmportance e.g.
Apple, Plum, Orange, Peach, Cardamom etc.
Area set aside mainly for residential and
industrial purposes, both for civil and
defence, e.g. villages, towns, cities,
factories, defence establishments etc.
shall be classified as habitotion.
Habitations will also include air strips
and roads etc,

3 Alpine pastures & scrubs - This includes
grassy blanks in temperate region above
3000 m elevation. These may or may not
have scattered tree growth =nd may or
may net be surrounded by forests. In case
the alpine pastures are surrounded by
forests and are smelier than 2 ha in extent,
these should be classified as forests.

Areas covered by scrub vegetation in the
alpine zone will be inciuded in this category
(e.g. Dwarf HRhododendrons and sStraggling
Junipers).

Snow_covered land ~ Areas above the tree
1line which are nmore or less covered with
snow throughout the year. Areas getting
seasonal snow cover are not included in
this c¢lass,




Col. No. of Code
No, digits HNo, Pescription

5 Barren land - Lands covered with exposed
Tocky overlays, precipitous slopes and over
hanging cliffs, ridge tpps ete. where vege-
tation growth is absent .due to adverse
climaticy 'édaphic on biotic conditions ‘will
be classified under this category. Normally,
pi%ductive soil cover is missing from such
sites.

6 Water spreads - Area of land covered perma-
nently or seasonally with water such as
lakes, reservoirs, tanks & ponds of more
than 2 ha, rivers and. streams with a bed of
100 m or more in average width shall be
classified as water spreads.

Other liands = Land not included under any
o the above categories will he classified
under this class.’

16 1 VEGETATION :- This column is to be filled

up only for those sample points that have

been classified as Forest Land under the

land cldass column No.,15. Observe the growth

in the loc¢ality to an extent of 2 ha or more

and classify it in one of the following clases:-

w"11Jy“” .Natural Forest - Areas having natural vege-

Tation cover of more than 206 crown density
Used primarily for the purposes of forestry
shall be put under this class. This will
include:

(a) temporarily understocked or unstocked
areas due to clear cutting; regeneration
felling or burnings;

(b) young natural regensration;

(¢) bamboo bearing areas either in pure form
or mixed with other spéciesj; and

(d4) roads passing thrcugn forests, forest
‘nmurseries, small streams, small open
areas or grassy blanks (less than 2 hga)
which constitute an integrel part of
forest.

2 Man made forests - All plentetions primarily
used for forestry purposes at any stage of
growth are included in this category.

¥
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Col. N¢. of Code

No. digits No. Déscription
3 Degraded forésts :- Forest 19nd'b?dly degraded

due to biotic influences such es grozing,
opping, dindiscriminate felling, repeated fire

etc., scattered malformed trees mey be present, .
.crown density of  trecs s gonerally less than
F20%, foot prias_gsd gieZing tr-7ls are commonly

noticed. Suglipreasyoccur mestly near about ~f
habitatiion and #Are easilly sccessibi~. Abandoned
“shifting culdivation ¥ikth pcor .egrowth may also
508 #lagsiligd dp This Chtege.y.

& s :

s
e .
a o -

fiﬁ?“*ﬂ%Wﬂiaﬁ&%écfdﬁs,—;Ehiﬁ includes areas having
¥ st"mostly scrubs, bushes:.and srastes almost devoid
- of trees and ocdéurrimg tein'y cn poor sites.
S5o0ill. erosion® may e present., Foot paths and
grezing trails dre.commonly noticed. “his will
ndt include the scrubs' occurring in alpine
zone g@bove 3000 m elevaticn. Grazing lands
ibelow ICCO0 m are however included under this
pat@gdry.

1
17-18 .2 FOREST TYPE :- These columns are to be filled
.Tor"those sample points only that have been
classified as "Forest Land" under the land
class category. Obscerve an area of 2 ha
around -the sample point and classify the crop
into one of the following types:-

o1 Chir pine

02 Blue pine

.03, Fir-Spruce
Voo e ' .
ok Hemlock

X

‘05" "Larch

06 Jurnipér
i : -
o7 - Mixed conifers
208 Conifers mixed with broadlccv.d species
. 09 Upland hardwocds {(broadleaved) abcve 1200 m.
10 Oaks
11 Low land hardwoods (broadleaved) - 1200 m
and below.
12 Sal

13 Teak



Col. No. of Code

No. digits No.

1931 13
1
2
3
|
5
6
7
8
9

-1

Description

If the proportion of a species is 50%+or more-
of the crop, it will form its own forest typec.
In case of mixed conifers, the proportion of
conifers should. be more.than 50» of the total
crop. . When the conifers and broadlesved
species occur in more or Less same proportion,
it would be clessed under conifers mixed with
broadleaved species type: The occurrence of
bamboo (including percen®#age in under storey)
should be noted in the back side of the PIF.

SPECIES STOCKING IN FCFEST :—~ Write the app-
ropriate code of specics and percentage code
in the columns provided for each. Percentage
codés are given hereunder, These colunmns
should not be filled up if vegetation class
(col.16) is 4, - K

For £illing up these-columns, observe the
forest in at least 2 ha area around the
sample point in the forest type in which the
point lies and occularly assess the composi-
tion of tree species pregent. Columns are
provided for recording the percentage of
three species in order of percentage of their
occurrencé starting with. the species that
constitutes the highest percentage of the
crop. If there are more than three species,
group the remaining ones under the category
of "Rest of the species" and give their
percentage code in col.No.31. INo speciles
code column is provided for this item. If
the number of species 1s less than three,
write "O0O" in the unused species code
eolumn and "0" in the percentage column.

The percentage codes will be as under:-

less than 20%

20% to less than 30
3C% to less than 4WOF
L% to less than 50%

50% to less than 60%

60% to less than 70%

2% to less than 80%

80% to less than 90%
z 3.
Equal to or more than 90%
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Col. -No. of Code
No., digits No. Description

In cols. 22, 26, 30 write code for stocking
pereentage for species indicated in cols.
109-21; 23-25: 27-29 respectively. In col.
No.31, write the stocking percentage code
for species grouped as ''Kest of the Species.®

32 1 NUMEHER OF STOREYS:- Cbserve the forest around -
the sample point in an area of 2 ha or more
and find out the vertical distribution of
heights of trees. Classify the forest in the
following cbtegories according to the distinct
layers of forests a2t different heights-formed

- by-the tree crowns.

1, Single storeyed forest:- Where all the trees
are more or less of the same height forming
a2 single canopy. A small variation of height
may exist in this case.

2 Two storeyed forest:- Where veriation in heights
is such thet the crop shows two distinct
#anopies at two different heights.

3 Multistormsyed forest:- Where more than
2 storeys or canopies forming different layers
of crown are distinctly visible. In coniferous
zones such forests are generally not met with.

Note: Shrubs should not be considered as
separate storey.

33 1 T SIZE CLASS:- In about 2 ha areas around the
sample point, observe the most prevalent
dismeter class of the species constituting
the forest type in whach "the sample point
fells. Measure the diameters of zbout
10 trees representing the average size of the
main species a2nd classify the crop as follows:-

Less than 5 cm

5 ¢m to less than 20 cm
20 em to less than 30 cm
30 cm to less than 4O ¢m
4O em to less than 50 cm
50 cm to less than 60 cm

4 o0V F oW oo =

.e " 60 cm te less than 70 cm

»

~
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Col. No. of Code .
No. digits No. - Description

8 70 cm to less than 8C cm

g 80 cm and above

34-35 2 . TOP HEIGHT:- Select a minimun of three
dominant trees from th=2 top canopy of the
main species of the forest type in which
sample point lies snd meersure their heights.
Average out the heights end record to the
nearest metre,

36-38 3 TOP DIAMNSTAF. ;- The dbh (of) of the trees
selected for top height m=asurement should be
measured, averaged esnd recorded Tto the hearest
centimetre. '

39 1 SPACING:~ Measure spacing of ten trees repre-
senting tcp cenopy in the wicinity of the
sample point within the forest type in which
the point lies and calculate the average
spacing. Record it in one of the following
classes:-~

-

—.

Less than 1.5 m .

1.9 to less than 3.0 m
3.0 to 1esé than M.S.m
L .5 to less then 6.0 m
6.0 to less than!7.5 m
7.5 to less than 6.0 m
9.0 to less than 10.9 m
10.5 to less than 12.0 m

O o Ny FoWwWoop

12 m and above. -

1 CTOWN DA SIT¥-=—-The crown density indicates
the degree of closeness of the tree crowns.
as the openness of the crown increszses the
density decreases. IExamine the crown density
of the crop represented by the sample point
and record one of the following ccdes:-




Cel. No. of Code
No. digits DNo.
1
2
3
L
5
L1
1
2
3
4
L2 1
1
2
3
4
43 1

Ak

Description
Less than 0.2 (20%)
0.2 (20%) to less than 0.4 (LCT)
O+ (4% ) to less than 0.6 (6CT)
0.6 {604) to less than 0.8 (8¢%)
0.8 (8% ) and above.

DG ANARATION: - All seedlings and saplings of

less than 5 cms in dbh (cb) of commercial
tree species sre to be considered as regene-
ration. Draw a circle of 2 metres radius
arolind the ssmple pcint 2nd count number of
seedlings And put the appropriate code.

Profuse - 15 and more
Adequate - 8 to less than 1%
Scanty - 1 to less than 8
None - il

LEAF LITTEE:- Select a site near the plot
centre which 1s not distirbed by the crew
during its work. Dig a pit of 30 cm or

more at this site for collecticn of scil data.

The undecomposed leaves, needles & twigs on
the forest floor are known as leafl litter.
Messure the thickness of leaf litter and
record one of the codes given below:-

Leaf litter absent
ILess than 2 cm

2 to less than 5 cm
5 cm‘pr more

HUMIS:~- Humus 1s the deccmposed leaf litter
or orgsnic metter forming the tcp horizon
of the soil, In case leaf litter 1s present,
renove the same after recording its measure-
ment snd dig the scoil slightly to measure
the depth of humus. Care should be taken
to differentiste humus from dark coloured
mineral soil =nd leaf litter. Depending
upon the thickness of humus, the codes will
be as follows:-~
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No. . digits' No. - @ Description -
N : ;.‘u 7R e < )
1 ‘Humus. ‘absén e

g 3 2:%cm to 'léss than 5 cm
% .-,.5 cm or more
A==
e 1 ~ ° “J§CIL DEPTH:- The »it for measuring soil
- depth chould be ug upto meore then 30 cm or
upto the parent rock, whiclicver is less.
. ' Measure the depth of mineral soil and Tecord
. with one of the codes given below:-
* s L .. ¢ T . .
1 No soil .(When rock surface is exposed or
only boulders/§ebbles are present uptc a
' depth of 30 cm). .
2 Less theh 5 cm i
3. .5 to less than 10 cm
L 10 te less+than 20 cm
- Yoy
. 5 20 to less fhan 30 cm
Jol. T, of Tros )
cm. digins . 8. 30 em or more | D st.i, 7
Ly 1 % 5%1?%I{KEHEE2' Texture refers to the size
- of soil particles. TFor determining the
= soid parbticles below the humus layer (when
soil is present)-: should be felt between the
2 fingers,. :.Classify “the: texture in one &f
’ the following codes:-
% fi.,sf oe _!‘?n “}Crgw‘f;
1 Clayey
BLIL TAREH- 3Y. % for ~ceer s ®oil
2 ngx@yalanﬁ-}e g, ayte more ooar 1S O
D6 Y oaE DEPEAT T, 0P Wh.enever LT 1ESS.
3 Loamgrs il Gertt 1t Taeti - .. Fiogomerd
WhHER oo ol Lsr o Toin g iTUar of L
L Sandy .loam
! S WD fNr St oo Barite- A UL o
5 §:§E§ybi?'ﬁ.ﬂf o ekt o T L Sad D o poo s
a dapkt gt ¥ L
6 Pebbles -
i -‘5,;"33 A ¥ ~ F N
4 No Boil '
. =, Yass g
& TR oY L
':; :.;‘ ‘ﬁ"’. 1 -
- é-a . L ta T
el - s WL --q.p-.u'i
k“"j -i L 45 P e gk, T
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Col. No, of Code

Ney digits

No.

489 2

o1
02

03

05+

06.

o7
08.

*h

097- N

10~

11.

12 .

13-

- 20

-17-

Description

SIPPE :~ Measure:the slo.e 1 degrees with

ah angle meaduring instrument uphill and
downhill over as long a stretch as possible.
take the average of the two sloves znd record
as per the codes given against each range of
slope. » Alsc cross check with the slope &5
ealeulated from the map.

f to less than 5°

5° to less than 10°

"40° +o less than 26°

© to less than 30°
30° to less than 40°
1-0° to less than L5
L5
50° to less than 55°
55% to less than 60°

to less than 509

60° te less than 65°
65° to less than 7O
209 to less than 750

350 and over

ASPECT :~ Refers to the gencrnl direction of
the Slope in which the samplc point falls.
For this purpose, study prominent features
on the map and determine the general direc-
tion of the slope. Devermine the aspect
with the help of compess Kecping in view the
general directicn of the clopc as studied

cn the map. Aspect should be recorded as
per the following codes:-

North

NOI'th-* Fast

Fast

Scuth-dast



Col. DNo. of Code
No. digits No.
5
6
7
8
9
1
2
3
1
5
6
7
8
51
52
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Description

South
South-West
West
North-wWest
None

ACCRSSTIBILITY :- In simplest terms, accesS-
sibility refers to the approachability of
the sample point from a mocor road, nule
path (minimum 2 m width) or a floztable
river/stream within the same drainage in
which the point falls. lMeasure the hori-
zontal distance of the sample point from
the nearest motorable road, mule path or
river on the map and record one of the
following codes in column Nos. 51, 52 & 53.

Less than 1 km

1 to less than 3 Km

3 to less than 5 km

5 to less than 7 km

7 to less than 10 km
10 to less than 15 km
15 km and above

Not applicable

DISTANCRE TO ROAD:- Horizaomt=al distance teo
the nearest motorabhlc road poiul should be
meesured on the map sheet snd appropriate
code as above should be recorded.

DISTANCE TO MULE PATH:- Me~_are the horizon-

Tal distance to the nIis.e. mule path,
bridle path or foot pzth with a minimum
width of 2 m and record the appropriate
distance code given above. A description
of mule/bridle path etc. indicating places
connected and distance thereof should be
recorded at the back of the PIF.



Col. No. of Code
No. digit:
53 1
5L-58 5
59-61 3

-19-

Description

DISTANCE TO RIVER/STRELAM:~ Measure the
horizontal distance to the nearest peren-
nial river#stream which are marked in blue
on the maps and record appropriate code.

In hardwood forests, code Ko.8 ("Not appli-
cable") should be filled up.

ROAD DISTANCE TO MARKET QUTLAT:- The actual
distance between the nearest road point frem
+he e#luster centre and the predetermined
market outlet will be recorded in these
eolumns. In the first two columns (54-55),
the truckable kacha road distance will be
recorded in codes. In the next three -~ °
columns £56=58), the pescca rozd distance
betwiéen the nearest rosd point from the
cluster centre and the market outlet will be
reeorded in km.

Note: Coli5%+-55 (Kacha road distance):
Crew Leader will not f£ill up these cols.
but will write the actual distance on_ the
bvack of PIOF. Nearest road point should be
taken on the road in the catchment in whieh
the eluster lies., The distance will be
rounded off into 10 km classes e.,z, 15 will
be 10 and 16 will be 20. Then the last
digit will be struck off and the remaining
two digits entered in. this column. Thus
entries will be recorded as under:

Distance in Km =~ “Tintry to be recorded
5 01 e
83 08
‘1 26 B - 1 3 L]

RIVEL DISTANCE TO. . MARKIT OUTLET :~ The river

distance betwgern, tne nearest floatable
point from the sample point and the market
outlet will be measured on the map and
recerded in km. This information shall be
filled up in the office. 1In case of hard-
weod forests (i.e. col.17-18) having code
9-13) put f~) in this column.




Cel. No. of Code
No. digits No.
62 1
e
1
2
63
1
2
6h-65 2
66 1
69-4 8
7548 4
79-80 2

=-20=

Description

GRAZING INCIDENCE :- Observe an area of about
2 ha around the sample point to find out
whether the area has been subjected to graz-
ing by domestic cattle including Yak. The
following codes should be given depending on
the intensity cof grazing:

Graz ing absent

Mbdefately grazed

Heavily grazed

FIRE. INCIDENCE:~ Make a general observatien
of the, area tc detect signs of fire incidence

e.g. firescars on trees, burnt stumps etc.
Classify in the following codes:

No fire inciden%é
Area«subjeeted to occasional fires
Area subjected to frequent fires

MAP SHEET NO. Give appropriate code of map
sheet 1n which sample point falls,

POINT NO. Writé the point number for whieh
data is being cbliected:

CIUSTER CENTRE GRID REFEFSMCE (CCGR)
Write the C.C.G.R. of the sample point.

CLUSTEPR NO. Give the serial number of the
sample point.-,

"~ INVENTOTY DESIGN: Leave the column blank
to be Tilled up by Data Processing Unit.

WILD LI¥E: The Crew Leader should record a
general note on the wildlife seen and pug
marks noticed while cruising the forest areas
during their survey work. They should record
this information on the back of the PDF of
each sample cluster under the following
eategories:-

(i) wWildlife absent (ii) Wildlife present

Under category no.(ii) further details regard-
ing the breoad class {cornivora, herbivora,

~birds, reptiles and other categories), name
“of -the species, number seen, pug marks etc.
"may be given. Local enquiries can also be

‘made to gollect information about wildlife,
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1.7.1  TALLY SHEET

A speeimen form (BHI-2 and BHI-3) i1s given at pages
21 and 22. The instructions for filling up this form are given
belew:-

1.7.2 The tally sheet is required to be filled in only when
the point elassifieation is § and land class is Forest and
Vegetation elass is 1-W {natural forests, man made forests and
degraded forests and low land scrubs).

1273 Tally sheet is used to record the data of all the 'IN!
treeg which have been tallied with BAF-2. However, for 166
clusters BAF-1 was used instead of BAF-2.

1.7.4 The BHI«2 will be used for recording the data of all
live trees tallied 'IN' whereas the data for dead trees tallied

'IN' will be recorded on BHI-3. The format of both the forms is
same,

1.7.5 Data Collection:- Tally should be taken by standing at
the sample point by Relascope held over the peg using BAF-2
(BAF-1 for 4166 clusters) starting from North and moving in
clockwise direetion in a full circle.

1.7 .6 All live trees tallied 'IN' should be blazed and
serially numbered in the same sequence in which tally is taken.
Trees of less than 5 em dbh (ob) sheould be ignored. However,
the dead trees should be tallied and blazed. No serial number
sheuld“be given to the dead trees.

1.7,Y The species of tallied dead trees should be identified
and diameters recerded separately on BHI-3. Identification ef
dead coniferous trees should not pose much problem. Howevery'
in ease of brgad leaved species, the trees may be classified as
miseellancous if ;orrect identification is not possible.

2
1.7.8 while taking tally with Relascope, if there are any
marginal trees, the diameter of the tree and its horizontal
distanee frem the gentre of the tree to the sample point peg
should be measured in erder to ascertain whether the tree is
*IN' or 'OUT!, The tree should be taken 'IN' only if the
measured distance is equal to or less than the plot radius
against the measured diameter.

1.7 .9 Diameter Measurement:-~ The dbh (eb) should be measured
with calliper Ter all 'IN' trees. Two diameter measurements
should be taken first tewards the sample point and second
perpendieular to first to the nearest centimetre. (Round off
0.5 cm te nearest even number e.g. 11.5 will be 12 and 10.5




Nete:-
) (1)
(11)

(111)

(iv)

(?)

(vi)

(vii)

(wviii)

-2h

In hilly arees the bh point (1.37 m) from the
ground level should be reckoned fron the uphill
side. .

In case there is abnormellity like swelling or
hollowness ete. at the bh point another point
for measuremént elther little above or little
below the actuwal breast height polnt shcoculd be

taken. :

In case a t¥ee is forking below or at the bh
point, each stem originating from the poipt ef .’
forking will be considered as a separate tree and
each will be imeasured separstely for diameter,

if both stems are tallied 'IN'. )

If the forking 1s just a2bove the bh.point and

the breast height shows some abnormality on aceount
of the effects of forking, the dismeter should be
measured at a point. below the bh point.

While taking bh diameter measurements, the arms ‘of
the calliper should be kept perpendicular to the
axis of the tree. rWhile measuring the diameter

of the tree towards the sample peint’y the longer
arym of the calliper should bhe pointing towards the
sample point, whereéas while measuring the diamef{er
in the direction perpendiculer to the sample point,
the longer arm of the calliper should be pointing

“in the-direction at right angle tc thd direction

of the sammle point. *

L ]
Wnen due to the large diemeter of the tree it is
not possible to measure the diameter with the | = °
calliper, then fmeasure the girth in centimetre and
multiply by 0.318 to get the diameter in centimetre.,
If the girth is 150 cm then diameter will be
150 x 0,318 = 47.7 or 48 cm. This value should be
recorded in both the dia-measvrement columns.

If the two diameters differ from each other by

more than 504 , give reasons for wvagriaticn. The
pereentage will be cealculated with rTespect to lower
dismeter measurement.

In case of tallied trees diameter measurements of
which is not possible for one reascn or another,
the measurements should be recorded by ocular
estimate giving reasons in a foot note.
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1.7.10 The feollewing coding format should be followed for
filling up data on both forms of tally sheet.

Col.
- No.

No. of Code

digits

No.

1-3

k5
6-7

8
9-11
121k
15-17
18-20
21-23
24-26
27-29
30-32
33-35
36-38
39-11
L2~
W5 L7
48-50
51-53
5456
57-59
6C-62
665

66

3

2

Sl b

= N W W W W W W W W W w W W ww

Description

Job No. (Leave it.blank to be filled up

Py Data Processing Unit).

Card Design
Ileport No.

Sub Report No,
opecies code
Diameter 1 in
Diameter 2 in
Species Code
Diameter 1 in

Diameter 2 in

Species corea

Diameter 1 in
Diameter 2 in
Species code
Diameter 1 in.
Diameter 2 in
opecies code
Diameter 1 in
Diameter 2 in
Specles code

Diameter 1 in

Diameter 2 in

(-do-)
(~do~)
{~-do-~)

cm (towards P.C.)

cm (at right angle to dia 1)

cm

cm

cm

cI

cm

cm

cm

cm

cm

Total No. of trees in the tally.

Sample Point Number.
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Col, No. of Code

MNo. digits No, R : Description

A2 =2k 8 Cluster Centre Grid Reference.

75-28 4 Cluster No.

70-80 2 Inventory Design (leave 1t *lark %o be

filled up by Data Processing Unit)

Note:~ If there is no tally, filli p con .y colunn

No.Ak to 78 of BHIL-2 and BHI-3. in such
cases write "O0" in the cola OL4--55.

1.8.1 SAMPLE TREE FORM

A specimen form is given at page No.26. Instruciicas
for £filling up this form are given belcw.

1.8.2 The sample tree form is to be filled up for all ‘.he
sarple points whose point classification Zs 5 and land :lass

is Forest and vegetation class is 1-k (natural forests, man made
forests and degraded forests and low land scruws).
1.8.3 After taking the tally with BAF-2 (tally of live trees
recorded an BHI-2), alternative 1live trees with ~Cd serial No.
(1.e.aE1.nos. 041, 03, 05 etc.) should be seleninl as sample trees.
The tally .of dead trees recorded on BHL-3 shouldl e dgnared

while selecting the sample trees. Sampie oree cards should be
fixed on all sample trees and a serial number gi~en o each of
the, sample trees so selgcted, Thus, tree No.0. in tally sheet

of live trees will be sample treec No.01, tree N-.0CH will be

AL

rsample tree No.02, tree Nc.05 will be sample tree 10.03 and sc on.

A1.8.%4 In case there is no tally and conseguciyciv there is no
sample tree {(e.g. in scrubs  ,and degraded forests. " ahould be
written in Col.Nc .6L-65.

1.8.5 The data about each sample tree should be recorded on the
sample tree card (fixed to tree) by the Assistant Crev Leader.

It is necessary for the Crew lLeader to check the corrzctness of
the details filled in the sample tree card by Aissistant Crew
Legader before the data is transferred on to the cemwple tree form.

1.6.6 The following instructions should bg carefuily followed
for filling up data pertaining to varians jftome *- = .2 tree
form:- ‘
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Col. No. of Code » ?

SNo. digits Na. . cor o T L wﬁDescriptionﬂ~g S

'3" 3 g \j”obhj R Y ::, e i) OF I
- Idavd thesetcolumns‘blank
. g e %grgrgeﬁggn ~3 (to e filled up by
Lo PItEARG Y AR “DataLProceéslng Tnity)
1 i’ .ﬂj;' £ Er‘af SUbJRBPOI't NO .,) o "4_) Tt Lo g
15 zeomto ¢ S I : fnﬂ“ %
ar2s - yd Fqgﬁlte y?ngegaﬁlﬁ@ungng %i%hgiigmgleuh~ee.
T . g L 18 wild-beyThe 538 e n (F 2 OF the
Serial Mo of the ﬂg%§&n Té&ggﬁghg‘%@
bogp L hrg BRI 199 6 1%§ttd-g@%rn%£}§@%§mﬁﬁj %ﬁiﬁbﬁg%rﬁﬁ&quf% FO the
el 1t How [of /4 BROS MY LEHE Ny iy

11-13 3, - Species Code: . Wnite down hg gode ?ﬁ%he
‘ a2 -~ species. In case“of thq gn*qe tified, species
L or no separate code hav1ng geny giveén for
: that species, ¥Write $98 in Hiis cqlumn.

- ey
$ »-‘

a 20
LLitw
Va

hl .
i%

[
- .. r
TR I

e

L1y 1 DOMINANCE: Classify the tree into one of the

. following classgs and wrlté thé appxéprlate
code for 1t. .

»

Domihant - T

—

Dominated -

Suppressed

- LY,

F ow P

Tree of Understorey

5+ solitwwy 7 o+ :

- - L] ~ “

6. Adbnormal. .tree - '

! wé w B 4 L " k .JC BT i \‘u . r
- Ak ome
&; Banrd s . J;T“;;‘ The foll®w1ng deflnltlons w1lé~he1p in f
N oo LY hu I §
e o i s gd h_dgterminlng the domlnapce Claafffj,‘ und
TOMTNANT « *TFEd ié 588 Puniby: FATas Tk upper
R g;%;eg:ngpgzanﬁ _whosg l??g%?%NEQOOt is mere
' ~ - SRR S Gd‘ﬁJ i B i A 1_4_;;‘?;
DOMINAT ZD: Tre€ is one which does Hot” form
part of thé uppér most &nn 1S3 Ul the leadlng
shoot of which is not deflnltely over” topped
by the neighbouring trees ahd its crown is
not fully free. Its height is usually' about
3/% of the dominant tree,

T v o _ .- o

N - .
SUPPEESSED: Tree is one ghose leading®shoot
is definitely over toppid LrimEigRbours.,

Height of such tree is ushally gbout 5/8th
of the dominant trees. Such trees usually
suffer from slow growth dué tc suppression.

hY
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Col. No« of Code
No. digits ©No. Description

TREE OF UNDER STOT'EY 1s one which is a
part of the understorey.

SOLITARY tree is one which is standing
alcne in a blank.

ABNORMAT, TREE includes wolf trees, trees
of abnormal form and top broken trees.

DIAMET &t AT BIEAST HAIGHT

15-17 3 Diameter 1 in cm
18-20 ™~ Diameter 2 in cm

Measure with calliper two diameters over
bark at breast height (at a point 1.37 m
above the base of the tree freom the up-
hill side) to the nearest centimetre.

(a) Dia.1 : Towards the point centire.
(b) Dia.2 : Perpendicuviar to dia 1.

Round off 0.5 cm to the nearest oven number
and record it in the form. Ixample: 08.5 cm
is to be written as 03 em and 0.5 cm is

to be written as 10 cm,

Note:- Whiie measuring the diameter cbserve
the precautions listed under 'diameter
measurement! (Ta ly sheet). ‘

21=-22 2 Total Height:- Measure the hsight of the
tree from the base Lo the Lton with Hypso-
meter to the nearest metre. 0.5 should be
rounded off to the nearest even number.

23-24 2 CLEAR BOLE : Measure the height along the

LT stem of the tree from the Lece on the up-
hill side to the bheginning of the regular
crown or where the main Stem bifurcates
with Hypsometer to the nearest metre.
(Round off 0.5 cm to the nearesi even
number) and record the data in two digits
in the column headsd 'Clear bolet. -
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Got. No. of Code, ;' . iy ° Egodiing
e NOL.  digits No. aonv.L Lo Bescr?iption
=5 R P

Beginning of Tegu'Ar crown in conifers is the
point where s fipst complete live whorl of
“branches starts, Por broad lesaved Species
Athis. peint mey e Tecognised as the place from
where the first mzoior iive branch takes off
orffrpmnwhan% tha 1main sten forks, . In case
of, trees,; which fork belaw Tixe Bh ‘and ‘are
, treated as Separate trees-the ‘eleogr bole
. should be measured {rom the soint of forking
to the first live whorl (o conifers) or
ﬁ;irst,livé:byanchw?ﬁor broad leaved).

.

-~

4

25.3 w11~ v CBEEMCTS NATURALS Hnder this category all

. ( &rer gfm

5 " those”abnommalities -are included which are

. , R ,Ttegﬁmngtpna;‘gni~nogmal for the tree e;z.-
IS . Krots, CALIUS  FOTmaALion, twisted or spiral
epgwd AT e £ "ETald etod-txaminerithe stem of the tree and

oo biggd@f“uf._JTET;%IqlaE§jﬂE‘ S.~'Nptural, Defects! and write
LTodm e ot -ﬂ”f*%hexgoda.,; . .

2 v {c  ~¢
R = Thele

oy

o T T S e T AR ST o TR

odd 20 ia rpimpor Iﬁ{TCbmplgiz s@%ﬁr@gﬁgﬁﬁ;free of natural defects.
- 8f 0 A~ ~nag 51,‘ f'ﬂ{r_,”j_xr I:A-; - i .z.a'r.\ ",3 '.:;__'T.,.' - L
CAle - v ote 20 orie” thd 5t lehgth has natural defectd.’

-dr:,'{ =D i ""i— TREISTE e L i4 )‘ . 'r _' .-r LT ':_~ . T -r

Lot qamrgﬁr;iw?fpgig& St%h_lggéth has natural defects.
TR JSRATLNT Tt O T TLD T T T TT

RN Fh11;§§§m Length has.natural defects.
- Lt ol s BEA T i - ’-}, - I N
26 1 DEFICTS OTHERS @ This includes damage caused to

the tree stem bprathological, entomological?

climatic or biotie Tactors. Damage by these
. agenclies may result in loss of celluleose
+material and weakening of the strength proper-
ties of the timber. These include borer
attack, fingal attack, fire damage,ﬁhollbwhess,
snow and_ wind damage etc. Fxamine - the stem-
and classify as under on the basis of the
extent of ‘defects causead by "External Agencies”
and wiite the code,

*

1 Complete stem free of anv defect.

2 -One—third-of-stem length has defects&,  ..-7
3 1+ Two-third of sé%m length has defects.

1 a .

27-28 2. BARK THICKNESS. TOWARDS-P.C. Blaze the tree-and

- <

* while taking~theidiageter measurement for
- "Diametgr~q 1 Measure the bark thickness with
8 scale to the nearest mm and record in this
cdlumn, ’



Col. No.

of Code

No, digits No.

29.31 3

32-3)4- 3 e
A

35-36 =

37-39 3

L 0-42 k]

~31-

Description

Note:

(1) Whenever more than 25% difference is found
between the reading taken towards the P.C.
and opposite to P.C. the Crew Leader will
verify the measurement in the field and
give an explanatory note at the back of the
form. The percentage will be calculated
with regard to lower (bark thickness)
measurement.

(2) Whenever the bark thickness and incremerrt
measurement are not possible on both the
sides i1i.e. towards and opposite to P.C.
write 'OC!' for bark thiclkness and '000' for
increment. If it is poss_ble to take
measurement in one side leave the other side
blank and give reascn at the beck of the
form.

RADI AT, TNCREMENTS TOWARDS P.C.

‘and last 20 years.

Iast 10 years.
Iast 20 years.

Collect a core with the increment borer at the
breast heigit point from the point facing
towards poirt centrz. Count tv:2 number of annual
rings from the peripher: towanis the pith with
the help of magriizing glass ar. neasure the
increment in millimeters for vhz> last 10 years

’

I
Note:

(1) For counting the annual rings apply .
fluoroglusine or water on .i'2 core before
counting. This will make t.e rings distinct.

. ’ ¥ - R
(2) Use'a transparent scale feor fedsuring

*the increment.

BARK THICKNESS OPPOSITE TO_ 2
bark thickness at breast ¥gs

[ [
- M:-b
- . *
the point centre in the s&amz
and record.

* prvposite to
.y as done above

e Mocasure the
A

RADTAL INCREMENTS OPPOSITE T0 F.C.,

Iast 10 years
Iast 20 years
Measure the increments opposite to the point’

centre in the same manner as done earlier
under col.29-31 and 32-3k%,
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Cel. No. of Cede

No. digits No. Description

L3 -61 Blank \ :

62-63 2 FOREST TYPE: Fill up the code of Forest Type

oo as written in PDF col.17-18.
B4 -65 2 Total No. of trees: Fill up the total No. of
, trees recorded in Sample Tree Form.
66 1 Sample Peoint No.: Writéithe serial number

of the Sample point in the cluster.

67 -74 cluster Centre Grid Reference: Write the
C.C.G.R. as written In the same columns
of PFDF.

75 =78 Cluster No. : Write the Cluster No. és written

in the same columns of PDF.

79-80 Inventory Design: Leave it blank.
To be filled up by Data Processing Unit.

1.9.1 STOCK MAPPING

The Inventory Crews were provided with aerial photographs
of 1:30,000 scale for the location of sample points. These phate-
graphs were used for the field phetointerpretation work and stock
mapping on 1:50,000 scale map traces. All the hill slopes that
were visible and the area traversed during field work were stock
mapped en map traces. These stock maps were used for checking
and verification of photointerpretation.

1.9.2 The instructions .contained in the Field Inventory Manual,
fer steck mapping are reproduced below: -

"gef#re leaving the camp for work, the Crew Leader -
sheuld thoroughly gtudy theé area to be traversed on to
map sheet and photographs. The photographs will be
studied under the pocket stereoscope and different
1and classes and forest types observed on the ground
will be transferred on to the photograph and map trace.
The fellewing classification and symbols will be used
for the purpose:-

A - NON FORESTHD LAND

sl.Ne. Land class Symbol Remarks
1 Cultivation and
habitation A1
2 Alpine pastures The definition of varieus

and scrubs items listed under land

class in Col.15 of P.D.F.
holds good for stock mapping
also.

Snow covered land
Barren land
Water spreads
Other lands

S St Mo Nt N M M W

oNF W
R S
[0 38 Wog UPR\V)
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B - FCREST LAND

Si1.No. Land class - Symbol Remarks
1 Chir pine F 1)
2 Blue pine F 2 g
3 Fir-Spruce F3)
L Hemlock JERTE %
5  Larch F5)
6 Juniper F b % Desciption of
7 Mixed Conifers F 7)) ihggitcg{??;_%éven
8 Conifers mixed with ; under forest land
brrad leaved species F 8 ) under col.16 of PDF
9 Upland hardwoods 9 g izguégozi_égééggzd
1C Oaks F 10) also.
11 Lew land hardwoods F 11)
12 Sal F 12;
13  Dpegraded forests F 13)
14 Scrubs F 14%
15 Teak F 15)

PROCEDURE: Observe the area which is clearly visible and
identify the various land uses and their extent. Also study
the same area-~m~n the aerial photographs under a pocket stereo-
scope. When the stereovision 1s clear, demarcate the various.
land classes on the photographs by comparing with the observed
ground details. The boundary of a particular type will be
marked by a continuous line with a stebilo pencil and the land

class and the forest type, if any, will be denoted by the
specified symbol.

Texture and shape of the crowns etc. on photographs will
provide good indication of the various species types. With the
help of observations made on ground and the aerial phntmgraphs,
it would be easy to delineate the various land classes and
forest types on map trace with fairly good accuracy. .

Since the photagraphs are of 1956 erigin, there may be
some areas where the fmrests have been subsequently cleared fer
cultivatiocn ete. In such cases the details seen on the ground
will not fully tally with details available on the photegraphs.
Therefore, the Crew Leaders are advised to keep this in mind

and give due importance to details observed on the ground at the
time of traversing.
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SOIL ERQSION: The Crew Leaders will show '"Critical" or
TSore! points on the tracings provided for stock mapping.

Field interpretation and stock mapping will be
carried out -

(i) to serve as a ground check for main photo-
interpretation work carried cut in the office;

(1i1) to help the crew leader to get good practice
in the study of aerial photographs.

. On ré%urn to the headquarters, the crew leaders should
prepare a consolidated stock map of the entire area surveyed
by them and hand over to office.”

-
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CHAPTER - TT

VOLUME AND CULL STUDIES

2.1.1 No separate fellings were carried out for.determining
Volume and Cull factors for this repocrt because flost of the
species occurring in this area are common to those found in
Phase II & III. Trees of important species in different
diameter classes spread over Phase II & IITI as w2ll over this
(Phase IV) area, were felled for working out Volume =and Cull
Factors for Pnase ITI & III. The same data was made use of
for this report.

2.1.2 The methodology adopted has been described in
Chapter-II ('"Volume and Cull Studies™) - Volume II, of
second (Phase II & III) report at page Nos. 40 to 52.
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CHAPTER - T1IT

AFRT AT, PHOTOINTERPRETATION & MAPPING

3.1.1 AFRT AL PHOTOGRAPHS

The entire survey area, except few shetegraphic gaps
is covered by black and white panchromatic aerial photography
of task No. 167-B on 1:32,000 (approx.) scal: carried out by
M/s Alr Survey Company, Calcutta during Lovember, 1956 and
Decerber, 1958. Camera RC 5 (A) No.245 with 4.% inch and
%.3 inch (about 11 cm) focal length lenses has heen used for
photography. The format size of the print is 18 em x 18 cm.
e forward overlap is between 60-807 and side overlap 1s 10-3CH% .
he aerial photographs have good resoluticn znd contrast. The
seale is reasonably good for the stratification of feorest types.

3.1.2 100% interpretation on old photograpns, 28 stated above
was done for the entire survey area. Since above photography

was old, fresh infra-red black and white photograrhy on 1:20,000
scale was indented in 197%. The fresh photography was carried
out, ‘during 1977 and 1973, Considerable changes in land-use
pattern have taken place during the last 20 years in the Southern
part of Bhnutan which comes under this (Phase IV) area. Interpre-
tation in respect of such areas was therefore done on fresh
photographs. Gap areas in portions, covered by 0ld photography
were also covered with the help of new photeograshs.

3.2.1 METHODOICGY

100% photointerpretstion was carried out by Stereoscopic
examination of aerial photographs. The work consisted of marking
of principle pecints, thelir transference, marking of effective
areas on aerial photographs and interpretation. While marking
the effective area it was ensured that no area is either left out
or inciuded twice. Photointerpretation was confined to the
effective area marked on each photograph.

3.2.2 The general land use pattern and distribution of forest
types in the survey area were more or less same, as that of

Phase I and IT & III. Keeping this in view_the photointerpreta-
tion key and methodology adopted for Fhase 1 and IT & ITI was
continued for this phase also. As the interpreters were well
conversant with the area, no field checking was done. The stock
maps prepared (details given in para 1.9.1 of this volume) by
the inventory c¢rews while crulsing forest areas were made use of
for checking end verifying the interpreted details on photographs.



3.2.3 Xey for Photointerpretaticn---
field observations,
photeointerpretation was adopted.
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quality of photography

A - NON FORESTED
A

The following key based on
and possibilities of

Temarks

S1.No. Type Code
1. Snow .covered area Al
2. Iakes and water spreads A2
3. Bxposed rocks and
barren slopes A3
L, Cultivation and habita- TS Cornbination of A5
tion (including orchards and A5 of stage 1
& terraced cultivation) classification.
B - FORZSTED LAND
S1l. Corresponding Ground Sl. Photointer- Photo
No. ground forest type No. pretation type I'emarks
type ccde type. 3:f:Ode
1. Alpine pastures - 1. Alpine pas- LF 1
tures anrd )
scrvbs
2., Fir-Spruce c3 2. Fir P2
&. Hemlock ob ) 3. Mixed coni- F 3 Areas having
. Larch 05 ) fers (Tsuga, white crowns
5. Juniper 06 ) Larix, Blue of Larix were
6. Mixed conifers 07 ) pine, Juni- separated by
pers, Fir & dotted lines
spruce) (Tsuga, ILarix,
Kail funlpers,
Fir & Spruce),
7. Conifers mixed o8 L. Brosdleaved F L
with Broad leaved mixed with
conifers.
8. Blue pine 02 5. Blue pine F 5
9. Chir pine (6) | 6. Chir pine M a
10. Uplend hardwoods 09 )
(broad leaved) )
11. Oaks 10; .
12. Low land hard- 11) 7. Broad leaved F 7
woods (broad g forests
leaved) 3
13. Sal 12)
14, Teak 13)
8. Blanks in the B

Forests
Plantation
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3.2.4 Density Classificetion:~ The forested lasnds were further
classified according to density of the crop as follows:-

Density Percentage Code

i) Low density 52 (0f IIT -

ii) Medium density 20-60% I
iii) High density over 6% I

MNote:- No density is indicated for F1 and B.

Method of Annotation

Land use type _ Mumerator
Density . | Dencminator
Ixample No,1 Al = Snow covered
Example No.Z2 F2/1 = Fir

High density

3.2.5 Minimum area for delineation:~ An area of .5 cm x .5 cm

on aerial photographs (equal to about 2.25 ha on ground) was taken -¢
as the minimum to be delineated. Smaller areas were not recognised™
and were included in the sadjacent stratum.

3.3.1 MAPS AND MAPPING

The survey area is covered by 27 topo-sheets. These are
78 M16, 78 B/13; *8 B3, 4, 8, 12 & 165 7?8 F/1, 5, 9, 10, 13 & 14;
78 3/1, 2, 5, 9& 13; 7B W, 5, 9 & 135 78 W15 & 16; 83_ A3 & b
and 83 B/{. These maps have been prepared on precision plotter
using aerial photographs. They were used as base maps for prepara-
tion of forest resourees maps after transferring photo-interpreted
details from the aerial pheotegraphs.
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3.3.2 The map shest-wise break up of area under the Project,
photo gaps and clouds is given in the fcllowing statement:-

(Area in ha )
S1. Map sheet Total Area with- Out of area under column 4
Nao. lo. area of in the Area under Area un- Area un-
sheet Project. photo-gaps der clou-~ der
ds. blanks.
K 2 3 n 5 [ 7
1. 78 A6 (864G L6029 - 285 59
2. " B3 68705 22130 - - -.
3. " B3 68495 12803 - - 59
Lo o5k 68645 6 86hy - 270 380
5. " /8 6 8645 L469L 5 - - 303
6. " F12 68645 33 31 181 - 505
7. " E16 68645 AB6LY - - 1228
8. " F/1 68695 31674 - - 150
9. " F/5 68795 395065 - - 501
10. * F/9 68795 57706 - - 563
1. v F/10 68943 2555 - - 30
12. " F/13 68795 68795 - - 573
13. " F/1k 63913 5492 - .- 5l
b, T/ 68795 52230 - : - 1285
15. 0 J/2 638gL3 2044 - - L5
16. " J/5 68795 27503 - e s = 69
17. ¥ J/9 638795 55819 - - 770
18. " J/13 68705 53966 - - 2175
19, " N/ 68795 Lg294 - - 1996
20. " W5 68795 54471 - - 1256
29, " W9 68795 L5843 - - 510
22. " N/13 68795 33152 - 200 27
23. " M5 658495 L5680 - 15 1162
24, " M6 68645 68645 - - 1065
25. 83 A3 68495 15418 280 - 166
26, " AW 6 8oLy 14807 - - 160
27. " BAM 68795 18524 - - 169

Total 1855959 1031828 L 61 770 15300
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3.3.3 Aerial photographs were interpreted and checked by the
Photo-interpreters of the Preinvestment Survey of Forest Resources,
Dehradun., Photointerpretation details were transferred on to tre
base map by 70 (F) Party of the Survey of India, Dehradun with ths
help of vertical sketch master. The transference was checked by
interpreters.

3.3.% In view of the delay invelved in rprinting of maps in

Survey of India, it was decided to prepare forest resources maps
on Astrofoils (a transparent and dimensionally stable material 73
in 70 (F) Party. Requisite number of ammcnia prints were made
from astrofoils: The printed surprints of Forest Resources maps
are also being prepared by Survey of India.

3.4.1 _AREA CAICULATION

Catchmentiwise calculation of area under different land
uses, forest types, and density classes was done by 70 (F) Party
of Survey of India using dot-grid method. :
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CHAPT AR - TV

DAT A PTOCEESTNG

b.1,1  GANIRAL

Data Processing is an important =djunct t< the inventory
survey. Its role starts from the beginning or planning and goes
to the final stages of the survey. It includes »ilcot investiga-
tion and subsequent stages of designing the survey. The next
part starts when the data have been collected. The major steps
then involved are manual processing., processing on unit record
machines and processing on electronic computer. The detalls of
each of these are given in the following paragraphs.

4.1.2 Manual Processing:-~ This involves the following steps:-

(i) The field forms received in the Data Processing Unit
are properly documented and entered in corresponding
registers so as to locate the dates at later stage.

(ii) Some of the columns in the field forms which had not
been completed in the field, are properly coded.

(11ii) The field forms are checked manually to detect
mistakes or inconsistencies.

(iv) The inconsistencies .are reconciled with the Project/
Zonal Officers and Phoctointerpretstion Section.

4+.1.3 Processing on Unit Record Machines:- The following jobs
are done:-

id The coded informetion of the field forms is punched
into punch cards using key punching machines.

(ii) The data punched on cards is verified with the help
cf card verifier.

(iii) Sorting and collating of the punched data is done
for proper input to computer.

(iv) Correcticn of the mistekes in cards is done.,
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4.7.% Processing on the Fiectionic Computer:- This is dcne

in the following steps:-

(1)
(ii)

(vi)
(vii)

(viii)
(ix)

(x)

(xi)

L2

The punched data is loaded on magnetic tapes.

Merged files from plet desceription and plot
enumeration files ars prepared.

Sample tree volume file ii prepared using the
general volume equaticns and sample tree data.

Scatter diagram is prepared to Jdetsct azbnormasl
cbservaticons.

Corrected sample tree voiume file is prepared
which is used in evclving of local volume equations.

Local Volume IlQuations are derived.
thume rated tree volume is calcuinted.

Stem/ha or Volume/ha at each sample point by
species ond diameter are derived.

Stand and stock tzbles by Forest Types and other
characters are prepared.

Total Growing Stock tables are cornstructed,

Plot Volume File i€ prepared and Standard Error

for the Growing Stock is estimated.

INPUT TQ THE-COMPUTER.

The manually checked data of field forms are punched

on czrds, using punching machines.

The data con cards are then

verified with: the helip of card verifier and prepared for feeding

into the computer using card sorter and collator.

The inconsis-

tencies in the deta are further checked in the computer so that
there is no trouble in further processing.

L.2.2

Iisting of the. data loaded on tapes are 2lso taken out

to check 1if the data are correctly trancsferrad on tapes and are
in desired order.

L,2.3

()

Sample. Tree Form (CD O4.)

The number of cards punched for each card design were
.as follows:~ '
Card Design No, of cards
(1) Point Description Form {(CD 01) 2308
(2) Tally Sheet (dead tree’ (CD 02) 1285
(3) Tally Sheet (CD 03)

3333
8643




L3

L.3.1 AREA

The area under various land use classes and its
break up into different forest types by catchment was provided
by the Photointerpretation & Mapning Unit by hundred percent
photointerpretation of the available photographs.

L.3.2 The sample points of lend class-1 (Forest), faliing under
the catéegories of point clessification 3, & and 5 belonging to
different forest type groups (Chir, Fir-Spruze, Mixed Ccnifers,
Broadleaved, mixed with conifers and Broadleaved) were'tlessified
into varicus classes of vegetation, size¢ class, spacingy crown
density, regeneratiogn, leaflitter, humus, soil depth, soil
texture, stoniness, altitude, slope, aspect,; grazing incidence,
fire incidence”and soil ercsicn. These give only & general
indication of the proportion into various classes and may not be
considered for estimation of area or growing stock since these
vowuld involve considerable sampling error to make these useful
TCr any purpose.

+.3.3 The sample points belonging to lard classes other than
Fforest and point classificetion 3, 4 2nd 5 were classified into
vauricus classes of altitudes, slopes, aspects and soll erosions.

L.3.%, The sample points in lend class-1, point classificeation

3, & and 5 were distributed into different altitude, slope and -
forest type for each catchment.

4.3.5 The sample points of each forest type were classified by
various cheracters such as catchment, altitude, slope etc. a s

%.3.6 All the above tables are only indicative ard no reliance
could be placed on the area arrived at on the basis of these
tables.,

L1 TRE‘E__EO IUME STUDY

Special study for developing general volume equations,
estimation of cull #nd tark volume were not undertaken in this
phase separately as felling was already done in these areas during
irventory #ork-in Phase II & IIT. Therefore, felled tree volumes,

cull volumes end bark volumes werée used from Phase II & IITI felled
tree data., -

%.5.1 SAMPLE TRESE VOLUME

Since trees from this area were also felled during working
in Phase II & IIT, the general volume egrations daveloped for U
Phase II & I1I.were used to estimate the sample tree volumes of X
the species by using the information of diameter and height collec-
ted on sample tree forms of this (Phase IV) survey. However
separate estimates of volume for some more species were derived.
The sample tree volumes for such species were obtained using
general volume equations -of Fhase I area. The gensral volume
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equations used for different species are given below. The

figures in the brezekets denote the number of trees on which the
equations 1is based:

(4) GENIRAL VOLUME FQUATICNS FROM PIASE IT & IIT TEPORT

(1¥r Abies densa {(16L4)
Log,V = -1.38883 + 1.77028 leg_ D + 1.0442 log _ H

Q%) Acer species (150)

Vv = 0,03873 + 0,36273 D2H
éi)’ Cestanopsis species (82)

V/D%H = 0.34759 - 0.0079%/D°H

or

////V = -0.007% + 0.34759 D°H
gﬁ} Michelia species (G4)

V/DzH = 0.,329L47 + O.OO667/D2H

orTr

vV = 0,00667 + 0,3294%7 D2H

(5), Terminalia myriocarpa (59)
= 0,00635 + 0.35936 D°H

6 + Phoebe goalparensis (34)

<

/-\

= -0.04320 + 0.36220 DEH

Ameora rohltuka (L8)

\

V = -0.09768 4+ 0,01051 H + 0.31875 D2 H
(%z//ietrameles nudiflora (86)

ﬁggév = -1.33610 + 1,75959 log . D + 0.99492 log H
(ngfjigantus grandis (103)

Log V = -1.94825 4+ 1.72730 logeD + 1.16€90 10geH
(10}/ﬁachilus species (122)
\V/f Log V = ~0.5666L + 2,03335 iog D + 0.87279 log H




“Ls.
(14) Symplocos spicata (69)

V = 0.00155 + 0.34028 D°H
\?4;) Salmalia malabaricum (82)

Log V = -0.70%48 + 2.13777 log,D + 0.91127 log H
(1 Sterculia willcsa (75) _ “

v/IPH = 0.24018 + 0.00231/D°H
or
Vv = 0.00231 + 0.34018 D°H

) ¥ngelhardtia spicria (1)

Log V = -0.14969 + 2.15320 1ogeD + 0.76463 log H

¢y GENFRAL VOIUME EUATTONS FROM PHASE I

\5/2) Pinus wallichiana (218)

log 7 = q . 0+0593% 4+ 1.926?2?’1og69 + 0.96761 log/H
i}ﬁél Tsuga bfﬂZ;niana<% Tarix g¥iffithii (122)

LogeV =

~1.:0968 + 1.84067% log D + 1.04567 log/H
7Y gQuercus_species (148)

V/D2H = 0.390238 + 0.0021‘/D2H

or
¥ = 0.00211 + 0.39238 D7 '
‘N&Xé: Betula snecies (77) _ )
LogV = -0.46151 + 2.03984 logéD + 0.83746 log H
(19) Rest of species (150) . _
~/;} LoggV = —6-56532 + 1.98460 log D + 0.8229% logH

+.5.2 The sample tree volumes of Duabangg_ﬁonneratioides, Schima
wallichii, Alnus species and Beilschmedia species Were obtained

using the general volume equations for rast of nHardwood species"
of Phase 1.




b .6,1

independent wvariable.

L6

IOCAL VOIUME FHOUATTONS

The estimated sample tree volume-or a transform form of
it, was taken as dependent veriable and the observed diameter
at breast height of the sample trees or a function of it, was

were tried for each species:-

(1)
(2)
(3)
(%)

(5) VT
(6) VT~
(7) v/0°
(8) v/D?
(9) v/D°
(10) Log.V

v
v
v
v

il

a

a

a

a

a

a

+ ng

+ bD + cb®

+ bD + cD2 + dD3
+ byYD eD”

+ bD + ¢D

+ bD + oD

+ b/D°

+ b/D + C/D2

+ b/D2 + ¢/D + dD

a +b log,D

The following types of regression functicons

4,6.2 ILoecrl Volume Eguations, in respect of some of the species
for which sample tree data collected from Phase IV survey was not

adequate to develop such equations, wererformed as under:-

4

(1) Pinus roxburghii

(2)
(3)
(W)
(s)
(6)
(7)

(8)
(9

Phase ITI & ITII.

Picea spinulosa ~do-

Castanopsis species Sample tree data of

Phase II, III & IV.

Amocra ronituka ~do-
Ailantus grandis —-dc-
Pinus wallichiana —do-

Tetrameles nudiflora Sample tree data of

felled tree Zata of

Salmalia malabaricum Felled tree data of

Sterculia villosa

Felled tree data of

Local Volume Iguation of

Phase
Phase

Phase
Phase

W and
IT & ITII.

IT & IIT.
IT & IIT

and Sample Tree data of Phase 1IV.
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L ,6.,3 TFor other species sample tree data of Phase IV only
was used. :

L .6.4 Considering the standard error of the estimate, the multi-
ple determination coefficient and the applicability of the
particular equation in the entire range of the diameter, the
following equations were selected for the species. The figures

in fhe brackets denote the number of trees on which the equation
is jpased.

“A) Pinus roxburghii (272)
VvV = 0.29180 4+ 6.04176 D - 2.4309%D
§2) Picea spinulosa (263)
Log V = 2.76319 + 2.60596 log,D

( Pinus wallichiana (143) - &4391
V/D? = 16.61531 - 3.21761/D + 0.20188/D°
or
V = 0.20188 - 3.21761 D + 16.61531 D
("Q() Abies densa (653) > &BoE&!
~/ V/D2 = 12.62008 + 0.10774/D> - 2.,09529/D - 1.61065 D
or
¥ = 0.1077% — 2.09529 D 4 12.62008 D° ~ 1.61065 D3
(p) ZIsuga brunoniana (58) 6-96 26 &y
VI = =0.09173 + 3.25878 D »
i6) Quercus species (1126) o-96625

¥ = 0.20699 - 3.13612 D + 15.76557 D - 1.95718 D°
\(/) Betula species (100)

__ . - o‘?ﬁ‘S’?f
VY = 0.37101 + 5.19075 D - 2.12667 D
( Alnus species (102) b .qyest)
¥ = 0.41455 - 1.37120¢/D + 11.33119 D°
\9/_&_@;_ species (231) 6 6250 1a,

¥/ = 12.94655 - 2.49608/D + C.20762/D°
or,
V = 0.20762 - 2.49698 D + 12.94655 D°
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(10) / Castancopsis svecies (196) 0 F01y3
V/D° = 241270 - 0.02301/D° + 0.12721/D + 8.1283% D

or
V= -0.02301 + 0.12721 D + 2.41270 D2 + 8.1283% DO
(1_1}[ Michelia species (169). o520~ 0-F4p28

.V = 0.5303L - 1.84392 /T + 11.29170 D°

4
(12)/ Terminalia myriocarpa (65)

69894
Log,V = 2.5214% + 2.31085 log D

(‘1/3'} Phoebe goalparensis (86) ° .97 a1y
V = -0.65767 + 3.21650 D + 0.80684 /D
L i i3 .
(1 ‘Schlma wallichii (162) O ¥ 2 v}

VvV = 0.28069 + 4.61980 D - 1.65381 /D
(15) Amoora rohituka (54) )

vV = -0.00144 4+ 3.94308 D -~ 0.79729 /T
(1\/)/ Tetrameles nudiflora (1hL)

VvV = —0.50980 4+ 2.41166 D + 1 12639 ,/‘“
(17) Duabang__ sonneratioides (84+)

8- q8ULS
= -0.01217 + 3.39930 D - 0.28981 VD

(\}( Ailantus grandis (48) 6-969¢3
vV = 0.32056 + 5.1678%1 D - 1.833u45 /O
(1\9/3@5__1311_11._9_, species (W14)
V/DE’ = 9.83970 4+ 0.07116/D% - 1.33867/D + 2.29781 D

or
V = 0.07116 - 1.33867 D + 9.83970 D° 4+ 2.29781 DO
\5,20)" 'g'ympfocos spicata (131) -3 UFT

vV = —0.24330 + 244627 D + 0.48232 /D
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(27¥) Salmalia malabaricum (82)

V/D2 = 548513 + cJ.olu;o'?/D2 - 0.93L461/D + 9.16037 D
or

v = 0.04507 - 0.93461 D + 5.48513 D 4+ 9.16037 D°
(22)] Sterculia villosa (114) 593192

/U = 0.35895 + 4.99513 D - 2.1%135 vD
(23 Fngelhardtia spicata (66)

o-29348
Log V = 2.47635 + 2.51046 logD

\)() Beilschmiedia species (96) o - qa )&
¥ = 0.51191 - 1.78643 /D + 11.1997% D°
Rest of species (31k)

VT = 0.1240% + 4,00303 D - 1.098%+ /D
‘\f. o
7.1 ENUMSRATED TREE VOLUME

The breast height diameter of each enumerated tree was
substituted in the selected local volume equation of the species
-nd undertark volume of each c¢umerated tree was obtained.

,.8.1 VOLUME/HA AT A SAMPLE PQINT

Using the volume of each enumerated'tree, estimate of the
volume/ha by species and diameter class as well as volume/ha

irrespective of species and diameter class was obtained for each
csample point as follows:-

m oy
Volume/ha = BAF x 2- i

i=1 Bi
\'vrl’l ere N
vV, = The volume of the ith tallied tree from local
volume eguation. -
B, = Basal Area of ith tallied tree. . o
m -~ No. of tallied trees at the sample point.

BAF - Basal Area Factor of the relascope.
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%.9.1 GROWING STOCK PER HA

The estimate of volume/ha by species and diameter class
was obtained for each forest types or a group of forest types
from all the sample points falling in that type.

% ,.10,1 TOTAL GROWING STOCK

The product of the estimate of wvelune/ha and the area of
the forest type gives the total growing stock for the forest type.

L ,11.1 STANDARD ERROR -

Stratification of different forest types could not be done
at the time of preparation of inventoty-design for_the survey but
it was hoped that the area of the foreé%‘tgggs will be available
from aerial photointerpretation at the time™a data processing.
Therefore systematie sampling design was adopted. It was planned
to analyse the data after survey 1s over by post stratification
of the area., Standard Error of the estimates of vol./ha for each
forest type was obtalned from the sample points falling in that

forest type. 4n estimate for the whole survey area was alsc
obtained.

L .41.2 The sub-sample of clusters falling in each forest type
was considered to constitute a random sample. Since both points
of the cluster in many cases did not £all in the same forest type,
the ratic method of estimation was considered appropriate for
estimeating the sampling error in each forest type. The estimates
of variance and standard error were derived as follows :-

let

Yij = Volume (m3)/ha at the jth sample point of ith cluster.

i

Number of sample points in the ith cluster.

i
vy = Total of per hectare volumes at ith cluster..
% = Mean number: of sample points per cluster.
n - Total number of clusters.
rh = Mean volume (m3)/ha in the hth stratum.
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Ignoring finite population correction factor

Standard Error of ry, = S.E.(rh) =V (rhi

£.E.(1y)
S.B.% = _ x 100

Th
Estimate of the wvarisnce of the total growing stock
irthfh stratum = Ai x v(rh}

Where Ah is the area of the hth stratum.
Estimate of the wvariance of the total growing spock

in the whole catchment is given by

k 2 "
v(y) = <+ v (r.)
7 A *n h

Wwhere y = total growing stock

=
l

The number of strata

W
2
Ve
e
R
"

v (y)
S. B -—ﬁﬁéﬁﬁﬁ ¥ 100

4.,12.1 STEMS/HA AT A SAMPLE POINT

The trees tallied at each sample point were classified
by species and diameter. The estimate of stems/ha by species
and diameter at each sample point were obtsined as follows:-

m
Stem/ha = BAF x T 1

——

i=1 Bi

Where Bi is the basal area of .the ity tallied tree at a sample
point. ’

m

Number of trees tallied at a sample point.
BAF

il

The basal area factor of the relascope.
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4.13.1 STAND TABLES

From the tally of trees at each sample point, an estimate

of stems/ha. by species and dismeter class over all clusters in
each forest type were obtained.

L.1%.1 TOTAL STEMS

Since the area under each forest type was available from
Photointerpretation, an estimate of total stems was cbtained as

a product of the stems per hectare and the area (in ha) of the
forest type.

L.14,2 BEstimate of total stems by species and diameter class
over all the forest types were also calculated.
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CHAPTER - V

DEMAND AND MARKET STUDIES

Bl GENZRAL

The study was czrried out mainly on the following
aspectss:-

(1) Production of wood (timber & firewood) and
Minor Forest Produce.

(ii) Wood consumption
(iii) Wood export
(iv) Projection of future demand for wocd.

5.1.2 Methodology adopted for carrying out the studies on the
above aspects is given in the following paragravhs.

5.2.1 ASSESSMENT O WOOD/M.F.P. PRODIUCTION )

For the studies the following agencies were recognised:-

(2) Forest lessees/Contractors:- This category ineluded
all forest produce extracted by forest contractors
from sold coupes. It also included allotment made
to certain individuals including sawmills and other
wood based industries in selected areas for commereial
purposes on payment of royalty as per prevailing
schedule of rates.

(b) Concessionists:-~ This agency included timber extracted
by villagers for bonafide house building, house
repairs and agricultural implements on concessional
royalty rates. 1In case of firewood, local population
enjoys the privilege to collect dry wood from forests
free of royalty. Although permits are issued to
people living in townships for removal of firewood,
bulk of firewpod removed by local population is
unrecorded. The quantity issued through permits only
was shown under production. This, therefore, does
not give any indication of actual firewood consumption.
Hence the firewcod consumption estimates are based on
the population and are discussed in detail separately.
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(e¢) Government Departments:- Government departments
get part of their timber requirements directly
Tfrom forests through allotments =znd part from the
sew mills. The quantity allotted to Govt. Depart-
ments directly from the Forest Pivisions, only was
taken into account for assessment of production.

(d) Free grantees:-~ Timber anndally granted free of
royalty to fire and flood vietims, was taken inte
account for this agency.

(e) Miscellaneous Ilemgvals:- This category consists of
the timber granted to Dzongs, Monastries, Educational
Institutions, Bridges made by the villagers, Irriga-
tion channels and Mines etc.

5.2.2 From the records maintained in the Fange and Divisional
Offices for the last three years viz: 1977-78, 1978—79 and 1979-80,
out-turn figures of timber for the various agencies were collected
and from this data average production figures were worked out by
applying proper conversion factors. Production of timber pertain-
ing to the ranges within the survey areas were collected from the
reports compiled by each of the three Forest Divisions (Samchi,
Sarbhang and Samdrupjongkhar). This data was supplemented by
additional information collected from of fices of Phipsoo, Damphu,
Gaylegphug (Sarbhang Division); Samdrupjongkhar, Samrang and Diapham
(Samdrupjcngkhar Division) ranges and logging divisions. Data
avallablie was in terms of numbér of trees which were converted into
cubic contents talkdng the average volume of a tree to be 3 .

523 The production figures of firewocod for the last three years
were also collected from divisional and range offices.. The figures
were based upon recorded information end these do not Pndicate
actual production of the commodity . The average figure of the
three years was taken as annual production (recorded). The
conversion factors are given in para 5.5.1 of this volume.

S a2 Assessment of annual production of Minor Forest Produce
was also done on the basis of average of last three years,

5.3.1 ASS ESSMENT OF _WOOD CONSUMPTION

Wood consumers recognised for the study are local popula-
tion, saw mills and wood baged .industries, Government departments
and free grantees. These consumers mainly extract the wood

;\nallotted/SOId to them direct from the forests.

%
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5.3.2 To assess the guantity of wood for local consumption,

a sample survey was conducted within the survey area covering
51 samples representing all patterns and sizes of houses. The
consumption pattern particulsarly of firewood during summer and
winter seasons was also studied. The district-wise break up of
samples taken is given below:-

T T EE E e gem e T M e TEP e e i AP e g e e P A BN SR P e R W A=Y e e S L et M e R g e e A e B e e - —

S1. . . No. of Ho. of families
o District houses 1residing in the
" sampled samplcd hcuses.
1 Chirang 10 15
2 Gaylegphug L 6
3 Phuntsholing 7 10
4 Samdrup jongkhar 20 .. 21
5  Tashigang L L
6 Sumar (Pema Geytse) 3 3
7 Ha 2 2
8  Thimphu 1 2
"""" 51 &3

- e g ETE L s e e e e pap W s Sem g Ay e M W e e ek e Pt et o e = 5 T e S e e f e v e m BB e w e = me T MmN e e

533 As the removals made for wood required for agricultural
implements, fuelwood z2nd in some cases even house bulilding and
house repair, timber is mostly unrecorded; house sample survey
was garried out as per details of items included in proforma
designed for the purpose (BHD-3, Annexure-I).

5 .34 The proforma BHD-3 (Annexure-I) included wide range of
items pertaining to econsumption of wood for house building and

house repairs, agricultural implements and firewood. The details
" of studijes carried out are as follows:

5.3.5 (i) House Building Timber:- In each house sampied, the
details of every piece of wood/bamboo used,for the building was
recorded. The total gquantity of timber ( WRE) used was complled
in the office. Useful items like plinth area, number of storeys,
type of roof, the extent of land owned, annual income etc., were
recorded to correlate with the quantun of timbar used for house
pbuilding.
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5.3.6 (ii) House Repairs:- AS considerable quantity of timber is
annually utilized by the local population for house repairs,
especially replacement of shingles of roof, the information
pertaining to this item was collected in respect of cycle of
minor and major repairs, kind and quantity of wood used for
repairs, e tc,

5.3.7 (iii) Agricultural Implements:~ The study was conducted
over 63 representative house holds. (A house hold may have more
than one family). Details pertaining to the area of land owned,
kind and number of implements used, frequency of replacement of
lmplements, gquantity of timber required for various implements,
species prefeiences ete,, were collected from the house holds
sampled.

5:3.8 (iv) Firewood:- Special attention was paid for this stuly

in view of the fact that the largest removals of wood for loecal
consumption is made under this category. Apart from the assess-
ment of per capita consumption of firewood, the species preferences
by population in various regions was also studied, 63 house holds
were sampled for the purpose.

5.3.9 The wood based industrifés located in the survey area were
visited and information as detailed in proforma BHD-I (Annexure IT)
was collected, 'The information regarding annual intake requirement
in respect of the industries was also collected from the Office

of the Director of Forests, Royal Government of Bhutan, divisional
and range offices.

5.3.10 Wood consumption figures for Govt. departments and Free
Grantees were worked out on the basis of divisional and range
records as described in para 5.2.2 for wood productions

5ol POPULATION ESTIMATES

The survey area covers thirteen districts of Bhutan in
whole or part., The areca of every district within survey area wag
determined with the help of map (scale 1:2,50,000) supplied by
Central Statistical Organisation of Royal Govt, of Bhutan, on which
district boundaries of Bhutan were already marked. The boundary
of the survey area was delineated on this map with the help of
topo sheets and area of every district within survey area was worked
by using dot-grid method. Population density for every distriet
in the year 1979 was determined using district-wise area and
population figures (obtained from Central Statistical Organisation
of Royal Govt. of Bhutan) and multiplication of the populatiocn
density of every district with the area of the said district
provided the total population of individual district. In this
way the total population of all the districts in 1979 works
at 378,056. .

52 Following téable shows the district-wise area and popula-
tion in the survey are=z: >
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5.4.3 The

1980 were made by assumi
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estimates of

projected peopuletion in 19830, 1985 and
ng growth rate of 2.1% per annum.

5.4+t dstimates of total number of houses, were made on the
basis of population (ecach household having 8 persons on an

average).

The consumotion Figuras

number of houses cr populsation.
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CONV ERSTOIT FACTOrS

The
(a)
{b)
(e)

(a)
(e)

(f)
(g)
(h)

{k)
(1)
(m)
(n)
(o)

{p)

(q’

(r)
(s)

(t)

Tare

ing requirement per house o1 rer capita

worked out by multiply-
with the total estimated

following conversion faclors were used:-

Volume of one tree

i

Volume of a pole =

Volume of electric
transmission pole

1 m3 of sawn wood
in Bhutan area.

1 m3 of sawn wood
in Assam area. -

One bag of charcoal =
One tcocnne firewood =

One standard stack of
firewood (5'x5'x24!') -

One truck load of
firewood. -

One head load of
firewood. -

One cubic foot =
One tonne timber =
One truck load timber =
One truck load of cane =

One
one

head load or
bundle of cane -
head lcad

One cf cane =

One cart load of firewood

tin of resin =

One head load of thatch
grass, leaves etc.

One

One tree =

3 nﬁ
0.028 m> (1 cft)
0.122

2 m3 of round wocod

1.428 1 round wood

35 kg.
75 coft (stacked volume)

37 .5 cft
3 tonnes

25 kg.

0.028 m
1.2 m3 (u.b.)
175 cft (3.5 tonne)

3 tonnes

12 kg. * - =

)

12 No.
100 No.

2 guintals

thick cane or
thin cane

18 kg.
18 kg.

2 tonnes firewood.
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ANNEXTUF -1

BHD-~3

PRETNVESTMaNT SUEV &Y OF FOREST RESQUFC ES
( BHUTAN )

MARKET AND DEMAND STUDIES

House Sampling Proforma

Name of Village/Town: Block s
No. of Houses in the Village/Town: Sub Division:
Name of Owner/Head of Family: District:

T. GENEFRAL
1. Year of construction
2. Plinth area of the house (sq.m.)

3. Type of roof (flet or leaning
(a) Roofing material used

L., No. of storeys Single/doubrle/triple
5. No. of persons living in the house

(a) Children (upto 18 years)

(b) aults
6. No. of draught animals

(including bullocks, cows,

buffaloes etc. used for

tilling the land)

7. HNo. of families (house-holds)
residing in the house

8. Total agricultural land (in acres)
Q9. Annual income

II. CONSUMPTION COF TIMBER/BAMBOO Round Sawn

10. (a) Timber {(cu.m.)
(b) Bamboo (nos.)
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IV.

11,

12.
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How the timber obtained
(a) Govt. forests/Privete forest

(b) Was it hand sawn or sawn
in the mill

Hepairs of house

(a) Cycle of repair (Intervening Found
peried between repairs).

(b) Timber used for repair (cu.m.)

(¢) Bamboo used for repair (Nos.)

CONSUMPTTION OF FIRSEWOCD ETC.

13.

Consumption of fire wood per day
(a) Species used for fire-wood

(b) Species preferred for fire-wood
(e) Any other fuel used for cooking

(kerosene, electricity etc.)
If yes, quantity

AGRICULTURAL IMPLEMENTS

1%,

15.

16.

17.

18.

Type and No. of agricultural
Implements maintained

Quantity of timber required Found
for agricultural implements

(eu.m,) (species-wise)

Iife span of agricultural

implements (Give separately

for each type).

No. of bulloek carts

(2) Timber used (cu.m.)

(b) Bamboo (Nos.)

Any ether information

Sawn

Signature of recorder

Place:
Date:
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ANNEXURA-2
BHD-1

o -

PREINV ESTMENT SURV ZY. OF FOREST RESQUERCZES
{ BHUTAN.)

MARKFET AND DEMAND STUDI®S

Consumption of wood by wood based industries in the
consumntion Zone

GENERAL

1. Name and address of industry
with year of establishment.

2. No. of band saws 1in operation
3. Horse Power of Engine
. No. of workers employed
i) Skilled
ii) Unskilled
iii) Managerial

INT AKE AND OUT-TURN

5. Intake of round weod (m3)
per day.

(a) Installed capacity.
(b) Actual intake

6. Average No. of mill working
days/year

7. Total annual intake of wecod

8. (a) Quantity of timber brought
by others, if any, sawny
processed on payment of
charges.

(b) What are the charges of
sawing/processing per
unit volume. . ~
9. Primary conversion out-turn/day (m3)
(in case of plywood it will be in
sq.metres of veneer of specific
thickness).
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10. Quantum of wastage and mode of 1its
disposal (give approximate break-up
and price/unit, if sold).

11. Sources of timber (give percentage
of material from different sources)

(a) From Govt. forest of Lower Assam
(Goalpara, Kamrup, Darrasng Distt.)
(Directly through purchase or
indirectly through lessees etc.)

(b)Y From forests of Bhutan (Directly
through purchase or indirectly
through lessees etc.)

{(c) From other sources

12. ILanded cost of rew material

13. Important sizes sawn/finished
precducts produced.

14, Any bulk supply of finished products
to organised sectors. If yes,
give details.

15. Desfination to which the sawn wood/
finished product 1s going.

16, Price of sawn wood/finished product
(for important species and most
popular sizes).

17. Cost of manufacture (e.g. cost of

sawing, cost of manufacturing
finished products etc.)

418, Break up of total intake of wood
by species {Round wood in Y.

19. Any expansion plan
20. Any other information

Gignature of Hecorder

Place:
Date :





