





 1.8,8 (d) Pogt, Telegraph, Telephone :=  Feciliti'ss of telograph,
telephone and post are available ab Phuntsholing, There is a branch
"post office (without telephone‘or-telegrsaph facilities) at Gedu,

18,9 (e) Man Power := There is scute shortage of unskilled and
.skilled lgbour within the survey area. This is because of
small population with primarily sgricultural economdy,

1,6,10 (f) Auxiliaries := Tho Bank of Bhutan has branches at

Phunt sholing snd Chimgkothi which are close to the survey
greas Educational and medical fepilitics are also available &t
toth these places,
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4REA GOMPUTATION

Rel,1 METHODOIOGY

The forest typoe end land use classification maps were prepared
on Survey of India mep sheets = scale 3 50,000 - usihg serial
photographs, For priority* I and II arees infrgred, black and white
photographs on 1: 20,000 scale, covered by task M. 848-A (photography
of 1977-78) which were evailgble, were interpreted, 01d photographs
(penchromsfic bleck end white photography of 1956-58 e scale,l : 33,000
gpproX, ) were used for priority III eiid 1V rreas,

“el.¢ The following land use classification was adopted
" A = Forest land .

Scrubs

Fir

Mixed conifer

Brogdleaved mixed with comifer
Broedloavod species
_Blanks

B ~ Mon forest

Water spreads

Berren slopes

Hebitstion and

Gultivation

.l

* Priority I, II, III and IV have-.been defined in para’2.2.1 end
l 2-2c2‘-" .

T om



9

2.1.3 Three density elasses were recognised for land under tree
forests(Forest land excluding scrub and blanks) as under ;

(i) Low density "% “B~204
(ii) Medium defigity i ~R0<604 ~
(iii) High density : 60f and above

2.1.4 The Broed leaved forests were distinguished into two cabegories

viz : gmeoll size crown and large size crown, in interprctation
of infrered photographs. fccordingly, areas under these two categories
in different dengity elasses were separately conputcd for priority 1
and II areas. b such distinction could be male in J_nterpretatlon

o of old photogerhs used for prlorlty III ﬂnd IV Teas,

21,5 The mehhodology adcapted for 1ntcrprutat:|.on of aer:.al photographs
and working out land use pattern has been descrlbed, in detail, in
Chspter VII - Part II, Co

.2.1 PRIORUTIZS e e

In the initial stages of the survey, it was envisaged that
work in some portions of the project area which ore more easily
accessible, would be completed first and report be compiled.
~ccordingly, the entire area was divided into three priorities,
priority I, II =nd III - more sccessible sreas being included in
priority I. The compilation of report sep arately. for each priority
could not subsequently be done. The division, was lowever maimtained
so that assessment of growing stock to the dedired degree of
precision could be made independently for each part, The original
priority II area was divided into three parts « priority II (A), II(®)
and II{C). Since adequsate sample points were not available in
priority II1{B) and II(C), for independent sssessment, these two were
combined for the purposes of anglysis of data and computation,

2.2+.2 The entire project area has been divided -into four priorities,
These correspond to the.initial divisions as under ;

Priority area as used Corresponding to division
o wome e 10 i g-report - - oo - ~dong ab imitial “stEge
I I
I ' TI{A)
II1 1I(8)
I1(e)

v IIT
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Ze%ed The boundaries of priority areas hove been shown in the treping

at pae 1(a) and also on the resource maps at page 10(a) & LO(b)
of this report. ‘

Re3«1 BIOCKS

Exh priority aree has been divided into number of blocks with
some prominent nabural features as boundaries, The emire project
area has twenty blocks which are depicted on the resurce ngps
pege 10{a) & 10 {b).

2.4.1 !LREA STATEJVJEM

Arca of each block under various land use categories was
determined from the remurce maps. The block-wise ares statements
for priority I & Y1 and III & IV given in Appendices 1.1 and 1,2
respectively,

2.5.1 REDUCED AREL
The area under tree forest for cach block was reduced aecording

to svailable growing stock of plywood species per ha, in the priority
&ea, by pplying reducing factors as under

w.Mb.  Priority Area  Growing stock of Reducing Factor

plyvwood specics

per ha, ms

(pera Z44,R)

i I 17534515 0,523
Re I1 70,513 0,218
3. 111 124,705 0,376
4, v 332,49 1,000

25,2 The gbstract of block-wise ares is given in the following tables:
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1 2 3 4 5 6 7 8 9 10
T Chengekha 2742 277 158 1270 729 308 2307 867 T
Dephu 2721 455 23" 1674 507 62 2243 843
111 Dolukh & 2722 355 277 975 760 355 2090 786
Gongkha ~ 3363 201 400 1381 " 1177 204 2763 1089
Pa Chu 1674 300 i5 1054 287 38 1359 511
Tula 2520 3 S 1705 588 7 2500 865
“Total ) 15542 1591 £20 8059 4028 074 13061 491l ,
Chimekothi 2285 - 30 2113 90 - 2203 2203
Chukh a 5306 124 9 3021 125 50 3176 3176
v Geekha 2614 150, 74 932 mmm.w...,. ’ 120 2390 2390
Hg 1691 g 47 1370 261 4 1635 1635
Tichh slum 3599 68, 30 3177 255 - 69 3501 2507
Total 15443 348 190 11613 | 1082 225 L2905 19905 T
GAAND TOTA T T ) T B . |
(ALL PAIOAITILS) 52451 3460 2526 29705 13092 - 2828 46625 5521

—— e By it
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CHAPTERS TT1

GICHING STCCE

8.1,1 GENERAL
The followiné paramzbcrs werc computed in the survey:

(1)  Stcm distribution- number of stems per ha and total number
of stems— all species ( ply or non ply) and all stems above:
S cm dbh being taken into account. ;
(i) Volume distribution- growing stock per ha =né total volum.-
of all trees above 10 cm dbh- computcd upbo 5 cm diamc ter
( lower) limit,
(iii) Volume of plywood species+ logs of and above 30 cm dlem~i =
only being conslcered
5,1.2 liost of the area lies within forest type " Broad leaved," The number
of samplz points falling in othor forest types-were not adegquate for
indop ndent analysis., JAccordingly, computation of various paramcters was
aon: tr au__n_, all +the sample points within a single category/forsst type.
Computztion was howevér done sepagtately for each priority srca. The pr cision
limits eim:d =% .( ¥ 108 crror at” 0,95 probability-level for total growing

stock) arw appliesble independently to- each priority area, - = - - -

3.1.3 The " Methocology" for computationAof growing stock, stem distribution
ote, has been deserib:d in Chapter VIII- Part 1Is

-+ E

3.2.1 (ROUPING CF ‘SPECIES

-

A1l the specle.s have been grouped into five grades according to
their sui tability for plywoad. In the Tirst foul groups spreices sulinble
for plywood have been. pleccd according to thelr grades. Thes names of the
species heve been arranged 2lphabetically. The Bpeci.s included in fiftth
group, ars not yet rscogniscd as suitable for plywood, The groups aze as

under = . . .
Group § Sl. No. §  Code * 1§ "Spacies name

L T ®Bs Acrocarpug fraxinifolius
"2, 572 Ailantus grandis

3, ¢ .o Amgora wallichii®

4, B ¢ Anthocephalus cadamba

I S 010 Botula spra

6. 053 Caparium sikldmense

7. 036 Chickrasia tabularis

8. B9 Mangifera indica

9, 07 Pterospermun acerifolium
10, 39 Schima wallichii.

CGNTD;---&-»-



Group § 81, Wo, [ Gods Species name e
1. 09 Albizzia spp,
2a 67 4nogeissus spp,
3. 0385 Cedrela spp,
4. 45 Dyabanga sonnheraticides
5. oR7 lagerstroemis spp,
II + B, 018 Michelia spp,
C T 108 Yuercus lamellosa ) Not differcntiated in
8. 107 Quercus lineata ) priovity I & II- para
"ig, 009 " ' Quoercus SPPa ) 5.2.2 bolow may also ba
' } scen,
10. 058 Salmalia malabardeum
11, RO Terminalia myriocarpa
1. o Abies densa
Ra 012 dcer spp, : N
3. ore ading coPdifolia
S 4, 032 Bucklandia populnea
III S, 008 Cupressus spp,
8. 007 lardx griffithii
7, OCR Pimus wallichiana
8. 014 Populus spp,
2. 851 Tetrameles nudiflora
10. 005 Tsugs brunonizna
1, 011 Alnus spp,
Iy L 2, 015+, - Castanopsis spp, .
3. . 056 v Machilus 3pp,*
. 1. 023 - deacii catechu : i
b2, Ore:, "lesculus punduana -
3. 079 dlangium spp,
4, . 081 Alstonia scholarig
5. T35 Altingia excelss
Bt O’;’LO Amoora rohituka .
7 031 " articarpus spp,
+ 8 65 Bauhaunia spp, _
9 102 . Beilschrmiedis spp.
10. M2 Bischofia javanies-
11, 64 . +. Bridelia retusa
1R 081 Callicarpa arbore
12, 066 Cassia fistula '
14. 070 Cinnamomim cecicodaphng
15, 071 Cinnamomim tamala

t
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Group _ § 81, No, § Codg 1

Kl

Spocigs name

5. 089
17, 09
18, 090
19, 0R4
20, 0R3,
21, 080
22, ' m8
23, 085
A, 088.
25, 084
28, Qs
27, 095
28, 099
29, 088,
30y T B3
31, 054+
324 Qe . -
"33, 0%
24, 101
%5. 03
26, 103
37, 013
33, 006
39, 055
» 40, 062
41, 083
42, 105
43, 087
a4, 078
45, 068
46, 093
47, 101
48, ®Rs
49, 019
50, 078
51. 037
52, 030
53, 098
54, 003
55, 001
56. 017
57, 016
58, 091
59, 100
80, 087

Clochidion assamlcum
Cordia cbliqua.
Croton tinglium
Dalbergia latifplia
Dalbergia 8issop
—Drypetoa—tancifolin ékﬂ?Lun;PLﬁadé*‘JL;HﬂjtiyaV“*L
Dillenia indica,
Drypeotus lancifolia
Echinocarpus sterceuliaceus
Elagocarpus sikkimensis
Enpgelhardtia spicata.
Erythrina 8pp.
Burya japonica
Bvodia sppe
Ficus spp.
Garuga pinnata
‘Gmelina arbores
Gynocardia odorata.
Gynoegrdia sSppe
Hymenodlelyon excelsum
Jambosa foriiosa
Juglans ropgla
- Juniperus spp.
kydla calycina
Lamnes coromandelica
Lapovtea crenulata. .
Lindera pulcharrima
Litsaca spp.
Macaranga 5pps
Magnolia sppe
Mallotus spp.
Meliosma spp.
Mesua ferrea
Morus laevigata
Cstodes paniculata
Phoebe goalparensis
Phoebe hainesiana
Phoabe lancaolata
Picea spinulosa
Pinus roxburghii
Prunus spp.
Rbodedendron spp.
Rims spp.
Sapium eugoniaefolium
Saurauia napaulensis

GGNTD...-t-I--c
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Group  JSl.No, | Code 1 Speeies name
] { 1 '
81, 0k1 Shorea robusta
62. 080 Spondias mangifera
63. . - 059 Sterculia SpPP.
64, o077 Stereospermm SPp.
65. 057 Symplocos spicate
66, 1057 Syzigium spp,
v 67, 024 Tectona grandis
68, 10373 Talauma hodgsont
69, 073 Taxus baccata
" 70 050 Terminalia belerics
Ti. g6 Terminalia tomentosa
72, 081 Trewia nudiflora
73, %9 Vitex heterophylla
74, +998 Miscellaneous SPpe
3.2,2 Two different spocies of Quercus in. group II ( S1, No, 7 and 8

under group IT in the above table ) were not recognised as guch in survey
in priority I and IT aT«ad and all the tress of this genus were put undez
Quercus spp, ( S1, No, S. op code No, 009.- group II ). Three Gifferent
catogoriag WaTe however differentisted angd data Tocorded accordingly fon
survey in priority III and IV areas,

5.3.1 NUMBER CF STEMS PER HECTARE

The spuecies antd Hameter class-yise, distribution of stems
per ha for cech priority arca has been given in Appendix 2,1 to 2.4

303.R The abstract of rumber of stems per ha for each group in all
prioritics is given in the following table:

CCNTD,......
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1 g 2 {3 ¢ 4 { 5 (T 6 1 7 i 8 9__f 10 ¥ 11
PRIGRITY 11 . ,.
Plywood species ) ) . .
Group I 6.466 5,859 R+649Q 1,258 -0y824 0,831 0,342 0.287 0.321 18,637
Group II 19,469 15,724 6. 087 4, 347 474 2,104 1,534 1,388 24815 53,377
Group ITI 5.052 5,355 2,701 1.8 1.720 b,958 0,658 0,217 0,429 19,098
Group IV 6,715 11,401 8,681 5,R62 4,009 2,282 1,288 0,690 0,528 40,854
Total 37.702 564339 20,118 12,369 9,017 5,975 3.800 24717  3.895 131, %0,
Non plywood specics i .
Group V 160, (R3 186,774 56,264 24,909 12,753 6,681 e K2 1.693 1.599 453,721
Total for all -
species. 197,725 823,113 76,382 37.278 21,800 12,656 G.B822 A S5«492 585,681
PRIGRITY IV . )
Plywood sp.cic . .
Group I 2,862 9,28 4,711 4,219, 24551 1.229 0. 345 0u249 0,126 «8 520
roup II1 10,650 16.864 10.667 7+266, 6,8 4,999 3,528 2,528 64490 694744 '

Group IIT 15,375 R7.157 17,780 11 315 . 10,030 6,052 3,251, Re874  '5,910 99,542
Group IV 14,451 B.259 2,952 1.855 , 1,481 0.885 0,550 0,183 0,127 30,722
Total 43,315 '61,508 36,050 24,653 20,876 15,166 7,674 2.652 12,853 225,528
Non plywood ’
specics .
Group V 386,854 R84 ,019 TBW&11 &7.,746 ~ 10.888 4,905 R+ 066 1,218 1.164 737,289
Total for all .. .
species 370,160 34154557 114,461 52,399 31,764 18,071 9,740 6.848 13,817 962,817
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3.3.3 " The total number of stems in “tooQ by species end diamst =
classes, scparatoly for each prlorlty area are glven in Appendix 3.1 %o
) --3 4.

3.4,1 VCLUKE PER HECTAE S -

Tha volume per ha by species and diamcter classes for zach
priority ar<a are given in Appendices 4.1 to 4,4, The volume has bewn
computed for all the trees above 10 cm dbh and is for all the logs upto
5 om diametor ( lower limit), EE

SedyR. The abstract of volume per ha for sach group in all the
prlorlty arcas for diameter classes below 60 em and above 60 cm is given
in the following table:—

TABIE

Volume per ha for diameter class ( cm)
{

Spocies group 10 cm to  § Above 60 em
_ 60 cn ' Total
1 2 3 4
PRICRITY 1

Plywood species

Group I T seme a4, 038 ) ' 12,062
Group II 34.487 . 83,208 117,693
Group III e . . . -
- Broadleavid, 8,800 5.880 14,680
"= Conifers - 0,061 1.844 1,308
) 8,861 7.124 15, 935
Group IV 17,7285 10.050 27,775
Total 69, 097 104.418 173,515
Group V
— Broadleaved 93,135 37,586 130,521
- Conifars 0,401 1,184 1.585
93,536 38.570 132.108

Total for all species: 162,633 142,988 305.621

Cmqlmlltblt&.l
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Volume Der ha for “dlamoter chass( cri)

“ S ecied sroup 10 et %060 om] | above 60 om Total
i 1. oo T g 3 4
o FRICRITY 11
Plywood species .
w v
Group I 10,268 . 10,132 20,400
Group II 12,870 18,271 31.141
Group IIT )
( all broad leaved) 3,135 3,158 6.291
Group IV 7.972 4,709 12,881
‘Total ‘ B4, 245 36,268 704513
I:Ion plywood specieé
Group V .
(all broad leaved) 68,030 22,449 90,479
" Total for all .
spucies, , 102,275 ‘ _. 98,717 150,992

Contd,
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_ 1 2 ¥ 3 T Z
PRICRITY IIT
Plywocd species
Group I 5,341 TB.002 - 11,343
Group IT - 15,878." . 45,487 61,365
Group IIT --
- Broadleaved 2,47 B.481 16.428
- Coniferg 0,847 0.107 . 0.754
o 8.591 8.588 - 17,182
Group IV 21,765, 13, 050 54,815
Total 51,578 73,127 124,705
Non ply'wo;:’d species L .
Group V. . v e e
- Broadleaved B1.795. 32,590 ‘114,385
~ Gonifers "~ 0.184 - 0,182
. 81,579 324590 114,569
- [
Total for nll specles-133,557 105,717.. ... ~-R39,274
T FRICRITY IV - i
Plywood speccies ; Lo
GI‘OU.P I 15.595 . d 4. 15-1 170526
Group II .. . 36,452 7 191,431 157.883
Group III "
~ Broadleaved 21.283 - s BeRRS 29,508
- Conifers 30.871 84.020 114,691
51,954 . ®,245 -~ 1443199
“troup IV 8. 032 4,409 '12,441
Total 109, 833 222,216 332, 049
Non plywood species
Grodp V
~Broadleaved 87.303 19,850 107,153
~Conifers 3,691 4,819 84510
90, 994 24.669 115,663
Total for all species: 200,827 46,865 447.712

leI'D'C e
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3.541 TCTIsL VOLUWE »HD PRECISICN

The total volume by specios and diameter classas, for each priority
area ave given in Appendices 5 1 to 5 4, The abstract is given in theo
following table:- —cp o : i

MBI

81, § Priority Area [ Total volume | Precision
Noo_ { ] 1000tn® L_¢2
1, I. Plywsed species ( Group I to IV) 1855,223

Nen plywood species ( Group V) 1412,452

Total of all species 3267.675 3.0
2. II.  Flywood species ( Group I %o IV) 702,819

Non plywood species ( Group V) 901, 815

Total of all species - 1604,634 4,1
3, IOI. Plywood species { Group I to IV) 1628,801

Non plywood speeiss ( Group V) 1496,341

Totgl of all speclos 3125.142 Bed

—4, . IV, . ~Plywood species { Group I to IV) - . 4&85, 091

o Non plywcod species { Group V) . 1492.655

Total of all species . 5777,744 2,5

3,6,1, PLY I0G VCIUME PER HECTARE !

The volume of all plywood species, by taking into account logs
of and above 30 em diameter ( lower limit) was separately computcd, Volume
equations from felled trec data of second ( Phase II & III ) report of PIS,
vere dervuloped for the purposa. ,

mNTDO'lI-o'-



56,2 The volume per ha of ply
thus computud, are given imrAppendi

Tespactively,

3,6,3 The abstract of voluns per ha
. areas for diameter classes, bslow 60 en

following table:m

e

TABIE -

logs, by species and diameter class-s,
% 8.1 to 6.4 for Priority I %o IV areas

for each group in all the priozity
and above 60 cm, is given in the

.

Ply log volume per ha for cifferint élasé(mn)

Species group: 30 to 60 am Above 60 em Total
. 1 ' 2 ‘ 3 4
RICRITY I B
Group I 273 2,068 4,792
Group IT 15,237 44,986 60,223
Group ITI
. w Broadleaved 3,592 3.147 8,739
- Conifers Q. 044 CaD93 0.637
3636 374e 33Fb
Group IV 7825 5,409 13,234
Total 29,432 56,193 85,625
RICRITY IT
Group I 3.5870 5,245 84815
Group II 4,854 9415 144269 .
Group ITI
(all broagieaved ) 1,324 1620 Ry M4
Group IV 3,218 2,798 6.016
Total 12,966 19.008 32, 0hd

.
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1 2 ' I 3 § 4
' PRICIITY 11
Group 1 }.465 2,618 £.083
Group 1T 4,951 23,293 R8.244
Group IIT \
'~ Broadleaved R.784 4,537 74321
- Gonifers 0,893 0.057 0,350
36077 4.5% 7,671
Group IV 7,682 8,970 144652
Total 17.175 57,475 54,650
FRICRITY IV
Group I 4,964 - 2,393 E 7,357
© Growp II .. 14,859 67,363 82, 022
'Group‘III
- Brosdlzaved 6,727 4,582 11,309
~ Comifirs 18.491 58,645 77,15
25,218 65,225 88,445
Group IV 24810 2.6 ‘ 54504
Total 47,651 135,675 183,325

3.7,1 TCTAL PLY ICG VCIUME JND PRECISIGN

The total ply lbé voluﬁe, by species and diameter classes, fox

sach priority arsa are given in .appendices 7.1 %o T.4.

given in ths following tabloi-

The absiract is

‘Total ply,log volune

5.N, Priority Precision
1000! m %

. I 915,478 449

2, I 519,355 7,1

3y 111 715,824 6.0

4y v R3654724 4,1

mNTD..-I-...-
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_CHAPTER. TV
. _YTELD REGULATI(NS

4.1.1 INCHEMENT IURDIE

Qit of the total area of tree forésts of - 46,625 ha of the
project, the majer portiem i.e, 59,260 ha ( 84.,2%) is covered by "Hardvoods®
type, The balance area is under M Mixeq Conifers™ (401 ha), ™ Broad leaved
Mixed with Conifers! (4416 ha) and " Fir " (2528 ha) types ( para 1.7.2).
The crop increment percentages as determined for " Hardyoods" type in
low intengity swveys carried out: by PIS Bhutan( Phase I, Phage II & III
and Phase IV reports) are, therefore, proposed to be taken ag guiding
factors for caleulation of. annual increment for thig survey,

4.1.2  The annual crop basal area increment percentages which represent
volume increment percents, as_ deterrined at page 53 in Phage I report of
PIS for different Species are given below:w

Specjes Annual increment?
Quercus SPpe '2.17
Betula alnoides - 3.52
Alnus ';.l.epaulé_nsl,}a - ' 5,85
w. COiferous gpp, 0.957 to 3,395

4,1,3 These percentages, as caleulated In Phase II and III ( para g8,2,2)
and Phase IV reports { para B«2.2) for species groups occwrring .in
® Hardwoods" type are reproduced below:-:

TR e e — o e . ——

dnual VolEé‘_ﬂé?emmt percent in

Species groups " Harduood!_type for Phagew
- II & III 1Y

Broadleaved ‘spp,

Group 4° ) e

L9
Group B 1-76 1069
Group G ! 3,86 , 4.01
Group D l.g2- 1.71
Group E 3.16 © B.15
Timber - 3.13
Ceniferous spp. N.54 to 2,12 0.55 to 1,62

e
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4,1,4 The annual volume incrment percent figures of Y“1,5" and “0,5" for
hardwoods and coniferous species respectively are proposed to be adopted in
this report which ineidentally are lower than the lowest figures given in
para 4.1.2 and 4.1,3 above, Adoption of these figures will therefore

. safeguard against exXcessive removal,

4,2,1 " EXPLCITABIE_DIAMETER

L The exploitable diameter for all broad leaved species at 40 em
bredst height has been considered suitable in Phase I, IT & III and IV
reports of PIS, In vieéw of the faect that ply logs can be obtained from
larger sized trees, the exploitable. diameter for broad leaved plywood
species in this report is proposed to be kept at €0 cm at breast height.
For ‘nori«plywood species, it would remain same ( 40 cm dbh) as in other
reports of PIS for Bhutan, The exploitable diameter for all conifercus
species { ply and nan ply both) would &lso remain same ( 60 an dbh) as in
other reports. .

4.5.1 WELGHTED CULL, PRACENTAGE.

Since cull studies were not carried out separately, the diameter
¢lass wise cull percentages for " Miscellaneoug broad leaved" species and
"Fir', as detemmined in second { Phase IT & III) and third (Phase IV)
reports of FIS, in respect of which incidemce of cull highest, are
proposed to be taken for all " broad leaved! and. "coniferous” species
respectively, in this report. The same are reproduced below:..

b

~ Dianeter | Cull volime expresses 28 _percentage of underbark valme

class T Miscellaneous breoadleaved )] Fir "
et | species - | ( 4hies donge)

! e e . - T "

10-20 . 6,10 o D 6.00

0.3 . 9.600 .- . 10, 80

30-40 12,60 16,00

40-.50 15.40 21,75

50-60 17.80 28,00

60-70 | 18,50 - 34,60

7&-@ . 21.% . 41.&)

80 and, above 22,70 - 49,30

—— e ey — —

4,3, | Since most of the cut will cemprise of trees above exploitable

diameter, weighted cull pereentages, accarding to total volume available
under each diameter class, were caletlated for all the greups of species
in each priority separately, teaking into accownt growing steck-above-
exploitable dismeters enly.

44,0 _MNUAL oot

.The ennual eut equal to annual increment at the rates
indicated in para 4.1,4 igs consldered safe. From the gross cut thus
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calculated, the cull has been deducted after
factors ( para 4.3,2), The annual gross and
for .all the species groups in each priority

e,

4.4":-é e

The- grcvzssh and net am
in the following tablé:s e

T -

area,

applying weighted cull
net cut has becn caleulated

ual cut, calculated as above, are given

- Table
Tatal Annugl Cut
" Apnual cut
y L § | _Annuel cut o
Priority [Group of spp. JGross ] d { Net (gross
Areat | e frélume m® , | Gross Weighted |} minus cull)
— -1 “llpara 3.5 108 Y oull _——
- 1 2 i e e 5 e iy 4: . a 5 6
T ‘oc_: 3010 PN _
Group I- B.L, -~ 12m70 1934,6 211g 1524.9
R Group II. B.L, 1258375  18875.6 22,04  14715,4
-7 -_M(}'fopp Imm. 7 C e .
-Breadleaved - = 1h6ge2 R354.4 &l,65 1544,7
***** ~ ... <Lmifer 13955 69, 8 45, a7 37.8
I S - -
Group IV.B L, £96061 4454, 4 21,26 3507.4
- . Total plywood . ol _
sppa (B L, & - J
. Cenifers) 1855223 .. 27681, 8 - 2L630,2
.~ Nopeplywood gpp, h
Group V R . - . - .
~Broadichied 1395499  20932,5  18.93  16970.0
- Conifer 16953 g4, 8 43, 87 47,6
Total -plywood & "
non plyweod spp. 3267675 48706,1 - 38647,.8

(Bl.% carifers)

T CcQ,.....




(B.L. & conifers)

- 37239,6 .

G':NTD..... L

-

1 § 2 l__ .3 4 5 1 6 —
_I_’J;;monci SPPe
Groub I~ B.L, 203342 3050.1 21,66 R38944
+  Group II-B.L, 310411 4656,2 21,64 3648,6
Group III-B.L. - 62678 940,2 .  21.90 735.2
“Group. IL- B,  iz63m 1695.8 20,86 1500, 3
. II v I
Total plyweed spp,
(broadieaved). . 70281 - © 10542,3 - 827345
Jen plywoeod “spp.
Group V-B.L, - _ g90lsls 13527.2 18,78 100868
\ Total plywood & 1003632 B0 - 19260,5
non plywood spp... - ,
(Broadleaved) -
Blywood spp. -
Group I.B.L, 14p146 RR22,2.. 21,65 1741,1
" Group II-B.L, 801532 12023,0 22,06 9370,7
Growp ITLBL, 214557 321, RL.37 2530,6
III- . Saifers’  og5g 49,3 3325 30, 4
* Group IV.B.L, 454708, 6820,6. 2l 04 5385.5
Total plywood spp, S
{B.L, & Cenifers) 162801 24333, 5 = 19058, 3
Hon plywoed spp,
Group V '
- Broadleaved 1493941 R2409.1 18,92 18169,3
w Conifer 2400 120 - 1:,0
Total plyweod &
non plywood spp, 3125142 46754, 6




Pl 2 A3 { s 35 1 6 —
) Plywood SPPe
Group I~ B, 226161 3392 ,4 21,07 Q677 46
" Group IL B.L, 2037447 30561,7 RR.15  23792,3
Group III K ’
~Broadleaved 380820 S712,3 1,38 4491,0
Iv =Conifer 1480110 7400,5% 46 ,46 3962 ,2
Group IV. B,L, T 160553 240843 ®04 77 1908,1
- Tobal plywood spp, .
(Bl.& Ccnifersr)) 4285091 49475,2 . 56831,2
Nen plywood Sppe :
Group V :
~Broadleaved 1382840 20742,6 18,61 16882.4 .
Tobal plywood & pen
plywood spp,(B.L. 5777744 70766, 8 - . 54007,2
& conifers) . —_—
Plywood speciecs
Growp 1. B.L. 706619 10599, 3 - 8333 .0
Group II. BL. 4407765 66116,5 -~ 51527.0
Group IIL . .
-Broadleaved 815017 12225.,3 - 9601,5
~Canifers 1503923 7519,6 - 4030 .4
411 mrﬂllp Iv. . :
prio-g. « Broadleaved 1038616 155791 - - 12331.3
rity -
areas {Total plywood spp. 6968011 104520,2 - 81762,.8
{Broadleaved :
Conifers _ 1503923 7219.6 - 4030.4

CCNTD.....-..--.-
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1§ 2 } 3___4 4 4 5 } 6

ALl Non Plywood spp.

priori-

ty Group Vo

areas = DBroadleaved 5174095 77611.,4 - 65008 oD

. — Conifers 120166 645.8 - 353,2

GRAND TCTAL - -
Breoadleaved 12142106 182131.6 - 144771.3
Conifers 1633080 8165 .4 - 4393 .6

n - - —

*  Rounding off adjustments.

4,5,1 ANNUAL CUT_CF PLY LCGS

The net annual cut as indicated under last coluen of table
in para 4.4.2 will mostly be from trees above exploitable size (60 cm dbh).
It is ostimated that the ratic of total net cut ( ccmprising of all the
logs belew or above 30 em diameter at thin end after deducting cull)
and net cut in tetms of volume of ply logs ( velume of logs above 30 cm
diameter at thin end) will be samc as ratio of corresponding figures of
growing stock per ha of plywood species as given. in para 3.4.2 and 3.8,3

drespectively,
4,5,2 The annual cut of ply logs for all the greups of species,

separately for each priority area, has accordingly been calculated and is
given in the follewing table:

Table
Annual cut of Ply Logs

3
. {(m9)
flet annual [Volume per ha of trees above 60 cm JAnnual cut
Species Groups feut ( para | diameter fof ply logs
} 4.4,2) fGross volume  JPly log vclume
| [(para 3.4.2)  § ( para 3.6,.3) I
1 4 2 § 3 A __ 4 § 5
PRILRITY I
cod spp,
Group L-B.L. 1524.9 4.038 2,058 777,2
Group II-B.L,  14715.4 83.206 44,986 7956,0
Group-IIT |
~Broadleaved lg44,7 5.e80 3,147 287.3
Conifer 37.7 1,244 0,593 Asr0
Group IV~B.L, 35074 10.050 54409 1gg7.7

Total Broadleaved

and conifers, _ 21630.2 - - 11626,2

GCNID..-IIOOIA




1 S S I 3] T
T - " PRIGRITY IT '
Elvwood spp,
Group I-B, I, 2389, 4 10,132 5,245 1236,9
Group IL-B, I, 3648,6 18,271 9,415 1880, 1
Group ITI-B,L. 7352 . . 5,156 1,62 77,4
Group IVeB,I, "7 150003 4,709 2,798 8915
To'tal Brosdleaved
and conifers 8273.5 - - 4385,9
© PRIQRITY 11
Plywood spp,
Group I-B, L, 17411 6,002 2,618 759,4
L
Group II-B, I, 9370.7 . 45,487 23,293 4798,6
Group IIT.
~Broadleaved 2530,6 8,481 4,537 1353,8
~Conifer 30,4 0,207 " 0,057 16,2
Group IV.B, I, 5385.5. L 13,050 6.970 2876,4
Total Broadleaved ;
and cont fers 19058, 3 - - 9804, 4
PRIORETY IV
Elvuood spp,
Growp I.B,I, 2677,6 4,131 24393 1551,1
Group IL.B, I, 23792, 3 121,431 67,363 13198,6
Group ITI.
Broadleaved 4491,0 8,225 4,582 2501,9
mfer 3962,2 84,020 58,643 2765, 5
Group IV 19001 4,409 2,69 1165.%9
’.Ib&al ro.adleaVed
nifers 36851, 2 - - 21183,0
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Plywood. species

8333.0 - -

Growp I- B, L, 4324,6
Group II-B, L 51527,0 - . 27833, 3
Croup III ° ‘
— Broadleavod 9601,5 - - 5220,4
- Conifer 4030, 4 - - 27997
Group T.B, L. 12301,3 - - 662L,5
GAND TOTAL
Broadleaved 81762,8 - - 44199.8
Coni fers T 4030, 4 - . - 2799,7
- 857932 — - 46399,.5
446,41 AVATIABITITY OF PIY 10GS

The total annual, cut of ply logs as calcwlated in the last para
may not be available as it is subject to further deductions,

The available

volume is estimated to be 54% of the total pnnuel cut as per details given

below:~

(1ii)

(iv)

Assuming total amnual cut =V
Minimm reliable estimate after
applying precision limit of + 10%
error in sstimates of growing
stock. para 3,1,2- 10%

deduction on (i)

Groas felled volume- Conversion
losses-20% deduction on {ii) = 0,72V
Availsblo volume of ply logs on

applying sorting out factor-

25% deduction on (iii}(All the

logs above-30 .cm dismetor at

thin end will not be it for

peeling and séme of them will

be rejected on passing), = 04V

=049V
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2,6,2 he estimates of gnnual avallnble cut of ply loga, bge.d uoen thy
deteils given in Dera 46,1 hove Loz mede {ar he entira survay srca and
are givon bzlipwin :

Iotul snnuel oyt Avail:vle volume
' af i Inge u __(_5_‘4% of amusl out)
Broedlesved spr. 44192, 5 < 23867,9
*Coniforaus spy, R793.7 S 13 5 I N
0TAL: - 46999, 5 £531%07 oo
4,6,3 The deduction ractors applied at S, ‘o, (132) =n3 (iv) of ne defal

have been 2ssumed-in guch s marncr thet estinesbas ol nvrailoble volime of
Ply logs remain on lower'( which is safer also) side, Tiass factors can
aore realistically he derived oftor coliscting date fiem f2lliing eowpes of
the area, It in suggested thel this may be done b felling atets in the
ares, . ’

* ¥
446,44 It may o mentioned thet the 5pECios=wise bitakeup of annusl
cut of ply logs will be in dHy-ct proportion te thei: uvallsbis growing
stock in the aiva;» The volwne ( p1y log) por ha of various Bpaciss in
prierity I to IV h¢ve bean given in jppondices 8,1 o 6.4y 1t wouldd Do soen
fron these appendiocs thet contribution of oake { yuarcus spp.) to the
groving sbtock of Dlyvood species is maxinu, e other najor contributers
are Mechilus spp,, 2chalin spp., Schima sedlichil, gcew srp,, Dusbargn
sonngratioides etc, .

4,6,5 e ply log Yolume per hs of soms of - the iportant species,
axprossed a3 psrcentage of Volume per hs of all tho plywood species, In
sach priority area are civen in the following fable, The figures, in this
tabls have been tslken from Apopidices 6,1 to 6,4, Tho table gives n

reletive idea of ostwrrence ( in tepmms of volure} of various plywood 8petics
in different priority ares3, 4An idea of sneciesewise breakeup of availsble

amugl cut of 1y logs cen also ba made frem this tablaie

mNTDllliol.l-.
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Inble

Ply idz velume 'of stucizs expressed as percenbage of Total plyweod volumo

Tamrit e awA wm nar e §

e

] I § ‘m1

2 - J

IV

L. quercus app. CETE . 22,5 39.7 id,2
2 Muchilns sup,” W, 7.7 19,9 1.5
3., Michoiir 3pp, - 8z 5.8 645 0.3
Yie  ACOT Spp, -~ 6.7 4.6 11.7 ‘0.0
5, Schima wallichis 2.8 13,5 4,8 0.1
B. Duabg.ngav sozarfcr:‘.zloi es 0.5 ) 5.0 . 0.7 -

7. Albizzia spr, - 1.7 50 1.8 0.1

8e Lilontus grandie 0.2 5.0 C.A -
9. Tewineiis mymoczipn L. 4y 8 Zat -
iC, «lnus spp, 0.8 1.1 6ud 1.2
11. Pinus wellichising -~ < - - 3.7

12, Abies densa 0.8 - i DeE R4S

13, Teuga brasonisna 0l - - 13,8

“7,1 LLID 23GULLTICNS

Keeping in view the silvicultural aspecis 93 also roguiremento
for supply of raw mabevial to iocdus try, feliing cyole moy be fixed at 30

cars, hg forests arv susgesied to be wotked on selee*iar cyates, 43 T
85 peseible ovematiue and n.oture ( over exlod teble diguciar) tiroes
only oy bo paoved,

T

$,.7,7 Tha nat gvwal ot in w” for =11 tho specias ( »ly -nd non nly)
i sud in terwms of volwme of P’ logs huve bazn given in DATT -, Lad onid
eOW L tespeetively,  Celowlstion off aved I-ble volume Ui ply logs hes olso
2 wada In para 1,3.2. It is vroposzd to reguicte vicid by aren o4
A sige of gnnual @oupe in tormms of roduocd nra,

fa

<

—ow

ONTDy i vvuua. ™



=35

4,743 The total reduced area, vide Para 2.5.2, is 25521 ha, The size
of annual wwpe (4) therefore works out as unders

A= Iﬂ.tal_%‘gﬂgqu_azeg ha

25521 ha
30

= 850.7 hg
or say = BaD ha,

4,8,1 FRLLING smoumicE

It is difficult to fix oNMUal coupes for thirty years at this stage
because adequate road net work has ot developed in the area, TIhree different
Sequences have however boen proposed according to which areas ( blocks)
becaming more accessible due o construction of new roads, may be worlad
from year to yoar. Work mey be dong in areas in one op two/thres sequences
Simul tansous Iy depending on conveni ence in logging opcrations and transport
of meterial to industrial site, The total area to be wrked in a year mey
be regulated as per sigze of annual coupe, in tems of reduced area,

Suggested in para 4,7,3,

44842 " The blocks ( para 2,3,1 and Re441) have been arranged in three
Seqguences as wmdar:

Sequence I Scquence IT _Sﬁgpenee IiI
Chimgkothi Gedu : Gongkha
Chukha Chasi lakha Dgphu
Tichalun Tnkte Dolukhs
Geelha Tala Changekha
Ha Gango Tula
- Singi -

- Barsa -
- Kamji -
- Dute -
- Pa Chu -

CNTD. .......,




—56~
4,9.1 RIGENELA TTON

With felling cycle of 30 years ( parsy 1.7.1) and ammual cut
belng proposed as increment at the rate of 1.5% ( para 4,1,4=
proportion of coniferous speciss being very low) approximately 45%
of the total growing stock is likely to be removed from each
annual coupe which will nostly be from overmsture and msture trees,
It is necessary to replenish the stock in felled areas by natural
or artificial mesns, otherwise continuous susply of rawnaterial
cannot bz ensured,

4,9,2 It is suggosted that getion to regensrate the felled
areas successfully may be taken well in advance, The situstion
msy periodically. ( once in five ysars ) be reviewed, Further
fellings may even be stopped if regecneration does not cope up with
the fellings,

g
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. = N -m_‘{— V-.J.
_ ACCESSIBIIITY AID_IQGOING. STUDIES -

4 report on availability of raw meterial in the forest is not

enough unless that material is econamically brought out to the market or
industrial site for processing: and consumption, °

9.1.2

K o . -
The prosent macrp levol study was undertoken as & -component of

inventory survey in the project area. The planning horizon in this.
chapter in which problems have been dealt with on broad basis is long,
may nomally be taken at 25+30 years, Dztailsd micro level planning:

for a short period is recomendod to be carrizd out pt the time of actual

execution of logging operations in different areas. . ’
§.2,1 - CAJECIS

L

"5.3,1.

The main objects of these studies wore:

(1) to clessify the terrain into slope and slopo length
classes for macro level road plenning and to obtain
an ides about types of equipments and machinerics

ngeded for logging; : L L

.o (ds) to-study me;._gjz_:eser,‘lt_ position of means of transport

in the survey area and to offer suggestions on planning
of different typcs of roeds; and ' _

(i;ii) to asCertain the delivsry costs of dvailagble wood from

‘ 'forests of survey avea to- i-’rfdustri@f Eite(Gedu_).

[T -

IEHAIN_ CLASSTFICATION

For operational terrain classification cach block of the survey

"

area os described in para 2,3,1 wes marked on 1:50,000 scale topo shegts
with contour intervals.of 40 n ( 78 §/8, 78 E/12) and 20 m (78 F/9 and
78 F/5 sheeots), : . ..

5.3.2

logging units teking prouinent netural features such as ridges and
nales as boundary of casch unit with an ides thet most of the material
from a unit ( compertiaent} con bebrought down to s valley, ridge or

Each block has bzen divided into number of compartnents or

on the road by any method and then extractcd out,

Deded

W e

All . the compertments through which a motor roed passes, have

been sub.divided into two parts~ 4 and B- tho road forming the commom

boundary,

CONTDs esvass.



38~

5,3.4 The compartments havy been serially mumboered separatcly for cach
block, These ( including sub-cCompartments) havs becn depicted on a logging
map at page zg (@) .

54345 The average slope ( in degrzes) and the average slope length
(inm) of the hill face of each compartnient wore caleulated from the
nap, The areq of each Qmpartnent was coriputed by dot grid method and
its hill faco area was calculated by nultiplying with secant Vvaluo of the

b

2¢5,6 ; On the besis of measurements as mentionsd above the compertnents
in each block were classifi%d into 4 Slope classes and further classifie
into 9 “ﬂope-length: classes wnder each slopas class, as UWndCrjm .

o Slope classesi Less than 308 (0%17°), 30% . 50%(17°27°
 50% - 60% ( 27° = 319 ond 607 -(200% ( :)510-.650)
. Slope length 500 m, 500-1000 By 1000%1500" m, 15002000 n,

glagses. R000=2500 m, 25003000 m, 30003500 m, 3500=4000n
aatans and 4000-" 4500 n,

K]

0¢3.7 . Te hill face' srea erd ‘clesslfication of corpartnents accoi:"ding
to dlope and Slope length‘classes have been detailed in Appendices 841 to
8e4 for Priority-Il to IV respectively, .s.The abstract of hill f=¢o area
into various catogories has also bsen glven at the end of each Appendix
for respective priorities,

A

5.5,8 ° -The abstract of hill face arca into Various #lope and slgpo
length classes for all the priority sreas is given in ths £ ollowing t,bls:

- s ’ : u_a._,lﬁ_b : ’ "
thatract pi-hill fa_ca area into v'pxigug_s_lg_@_g_&qd_glgge_leggm__chﬁﬁ_

. » (—allmtiﬂ)

. ( ha)
' o L Slope class  ° I
Slopieﬁllingth clas.-;;.ﬁ_ -~ B0 g 3050 ‘ﬁ 50%-50% §  60%m200% g Total
9 hd _

* ¢« € 50 59 806 55 7 T 218 - 931
500 = 1000 84 939 :319 874 " 2016
1000 - 1500 - s s73 3416 1918 853
1500 - 2000 1Y) 5637 © 1884 ' 184y “ 10096

ooyt - o ” .
o , . - 1392 bo
000 ~ 2500 908 - 8759 2403 1150 £
2500-3000 . 708 5082 2705 425 - 8853
3000 - 3500 543 - 4508 w7 - - 5228
3500 ~ 4000 .. 601 3887 D - - 4488
4000 - 4500 . 1158 719 _ - 1874
TOTAL: . 5250 33834 10955 __6261" 56280

CONTD, , ...
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5439 Based wpon the @bove terrain classificstions the rocommendations
for use of verious logging mechineries are made as under:-

(1) Slope lesa than 30%a Frgm statement in para 5,3,8 it is
seen that out of the total of 562,80 ku“( hill face) only 52,5 ki@ or
9.33% falls in this class, Nommally tractor or other wheel vohicles can
casily be used in this area, The maching mey bz a mediun size agricultural
tractor of 50 H,P, with a hydraulic or mechanicgl winch or a frame-stoered
skidder or s forwardar,

(2) Slope between 30% and 50 an arca of 338,14 kn®( hill face)
or 60.08% of the fotal.ares falls in this class for which off rToad
transport may be done by simple-gravity ropeways e.g, Donald's grasvity
ropeways, The capacity o Donald's gravidy ropcway is about 0,3 m°, For
extraction of “bigger sigzed logs csble crane will have to be used,

. (3) Slope bebupen 508 and 60%~ 4n avea of 109,55 kn® (hill
‘fate) or 19,47% of total falls in this class where both gravity ropeways
and cable crenescan be uged, ‘

At

1

(2) Slone betwean 60% and 200% = Only 62,61 kn®(hill faco)
or 11,12% of total erea falls in. this class where cgble cranes can be
used, 2<

5.4,1  R0AD PLAMING

o In para 5,3,9 suggestiuns have been offered for adopting
di fferent methods for-#"off rond" transport based upon terrain ¢lassificy
tion, It may be mentioned that ths arens cammot be ‘operated by methods
dedcribed above unless adequatetand suitgble road net wérk is developed,
- Da4.2 The foads ai;e- of ¥arious “types depending upon. the quérlti%y L
and type of traffic expécted to pass through them, In-these:studics
details of all weather truck roazds, trictor roads etc, have been -
discussed, The details of fairiweather feedor rosds can be worked out
at thevtime of actual logging operations®in a particular-areal - = -

5,.4.3 " The details oi‘ft'}a}ﬁsting‘ truck roeds ( motalled and black
topped) in the survey.area:aro given in the following tablei— ¢

&y

- e B -
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Table
: R _
8.} ' R ¢ Length (km)' wi thin priordty: ﬁ Total
No, § Nane of road I 4 ’ arca. ‘ (k)
S SO - D S N
Pl e e R e R e
~ (1) - Pauntsholing~Thimphu 27,0 33,0 - 740 67,0
(2) Ged-M crowave oot 22,4 - ..-‘ A,; e 22,4
(3) Putlibir-lala | 7.0 - ~ . -2 10
.,  Tbtal 56,4 33,0 - 7.0 96,4

*

The total length of truck rosds within the survey ares
(524411 kma) is 96e4 lm, The present road~density Tor the entire ares thug
works out at 1,84 r/ha, Te density of existing roads for priority I,
I, I & IV works out a% 4.60, 2,96, M1 and 0,52 m per he respectively,
. : . -r w !
5.4.4 The data for average U off road" transport distences in. .
- all the four priority arecas as per existing truck.roads have been
" enalysed for 1906 sample points. and welghled average distances (horizontal}'
“have been worked out at 1,76 km, 2,31 kn, 5,94 kn ard 3,97 km for
priority I, II, IIT and IV.respectively, The analysis slso indicstes
. that weighted average " off road" distance for whole ares ( all the
" priorities) i1s 3,69 lm, It nay be mentioned that the actual off
road trensport. distances will be much more than the horizonmtal distances:
considéring the terrain of the avea.:
. s . L ) ¥ ‘

5e-teb Toking the Windgl"ng;;(- terrain). factor between 1,5 and 2

( averege 1,75), the attual off road distances in priority I to IV
areas will be 3,08 km, 4,04 km, 10,40 lm, and. 6,95 Jkm, respectively,

The average .off 1o,d distance for. entire” survey area works.out at 6,46 knm,

- &

5,4,6 The " off road" didtances as mentioned in the above para

ore much on higher side, Tor full logging operations the off road
distances should not be more than 1"%m *( Boyogin 1971). To achieve
thism;arget ( off road distsnce~ 1 km) the road density should be
745 w/ha, ;

5edeT To weduce the off road transport distances some major
roads ( total seven mumbers) are proposed to be constructed as national
rozd component for gsneral developuent of the area as they -will connect the
remote villages, In addition to this, the proposed roods will be

used for extraction of timber from the areas gt present considered

ml\:fTD.|....,
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ineccessibles Total 1 niin of "th—propos d main roads is 124,4 ko within
survey arta. With an .x% nsion of 20 km 10 coma.-et main villages outside
the suzvey arca_th wial lingth com s t0-144,4 dm, - e

5.4,8 The propas & roads have beun marld on fopo shaets fhile travecsing
the area for inventory work end heve been Cepicted in the logzing map at page zg(a)
Thu road lengths heve b-:n measus -G on th maps. It may be mentioned that th
actual lengths of th. roads may be more and can be deturmined only after alignment
on ground, '

— -

54,49 The proposcd ~oids have. besn showm in the logging mep, The prioritywise
details of these roads z-. given in *Hv following table:

. LiBIE . - -

List of proposed Roads ond their lengths i thin Survey drea (Prioritywise) in lm.

- 8L, § | Lengths in Priotities flotal Extended | { Total
No, o ithin Jlength . Dength
Name of PPoposed Roads | I § II OI'IIV  furvey butside = (inside
L e I Brea . burvey  fang
: : prea’ outside)
11 2 204 | 5 6 7 - 8 9

1. Gedu Putlibir (cov dAng 14,8 - o - 14,2 - < 14,2
Mirchang ridgs) .

2. Emalakha Road. 4,8 -~ . - 4.8 - 4.8

3, GanglakhawDumg . - - "47.1 - 47.1 20,0 ° 87,1

4, Mcrowave Station

Golekha - - - 45,0 43,0 ~ 43.0

5. Barsa Khola Road - 7 - - 7.7 - 7,7

6. Singi hola Road - 556 - - 5.6 - 5.6

7+ Kamjee'Fhola Road - 2,0 - = 20 - . .2.0

- TICTAL: 19.0 15,3 47,1 43,0 124.4 20,0 144 4

CCNTD.....- ’
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9.4,10 After censtructian of the propesed roads the road density will
Eo up as per details given belcov:e. . . :

Priority Area Road dengity in m per ha —— .
Existing After canstruction
. * (para 5,4,3) of proposed reads - . . -,
1T aeee e ;
o II | 2.96 ' 4,35
T . . .ol 3.0
- =& 1 o
- IV 0452 v 3.72
. . - i
Al . : 1,04 4,21 -
5e4ell The average Yoff roadh-distances (herizontal) after censtruction
"of the proposed roads have also been worked out-on similar lines as described
in para 5,4.,4 fer existing roads, The comparism of "off road" distances :

in 'different priority areas and alsc in entire Survey area, before and after
canstruction of new proposed roads is given below:- -

UEF _road digtence (Horizontal) in knm

&

, Priority Ares

. Before - After

I - ’ _L.76 - - 0.r0

B 5 S ©.=BL . 1,25

"1IT : 5.94 .- 1,27

W 3497 1,29

AL ' 3,69 1.19
5.4.12 To achieve a target of 7.5 m of truckable road per hectare

(para 5.4,6) additienal roads of 172,53 kn will have to be constructed
within the survey area.

9,4,13 letails of planning of the above additional 172,3 km of truck

road may be done at the time of actual operation of the forests within the
survey area,
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544,14 - In para 5.3.9 (I} it has been menticmed that 9.33% area falls
in tracter terrain, The road density in this terrain for tractor operation
should be R0 m/ha, Since the area will be alrcady having 7.5m/ha truck reads,
additional 61.0 km of tractor roads will be needed feor the whole survey
area. Planning of this type of rcad can be dene at the time of actual
operation of the forests, : T

5,4,15 In para 5,3.9(2) it 1s stated that 60,07% area falls in

30 to 50% slope class where gravity ropewsy can be used, In this slcpe class
S57% of the total area falls in slope length more than 1000 m where r0aGs Will
ve needed, The rcad density in this area. snouvld be 10 m/ha, As such
additional 2,5 m/ha or 75 km road is to be constructed in the whole survey
area for which details can be worked out at later stage, '

544,16 In para 5.5.5 (5, 4) it is‘shaun that 30.58% of total area
falls in slope class more than 50% where cable crane can be used . 28% of
the total area falls in slupe length class mere than 1000 m where additienal
2.5 m/a road will have to be censtructed to achieve the target of 10 m/ha
As such additicnal 3R km of roaas will be needed,

544,17 The proposals for cinstruction of roads given in the above

paras are summarized belqw;-

1

S.No, Details Lengths of road proposed

. te be eastiucted ((fm) -
1. Truck roads - as com . . 144 ,4 B

‘ponent of natiomal
development plan
( para 5.4,9)

2. Additional truck roads,
inside forests

(para 5,4,12) 172.3
3. Tractor road (para 5.4,14) 81,00
4, Feeder read for dperéﬁion 75 .00

« of ropeways ( para 5,4,15)
‘5, Feeder road for ‘operatiam

59,0
af cable cranes (para 5,4.16) :

430e 7
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S.4.18 The average road density after implementation of the proPosals'
for road planning, will go upte 11,29 m/ha from the existing road density
of 1.°4 n/ha. The recammended road density in Austrian Alps ie 30-40 m/ha
for intensive and 20 m/ha for extensive forest management (Hafner, 1971),

5.5.1 LANTED G uaTS

The.landed cest of industrial raw material ( i.e. logs
in the present study) is cost of its delivery to the proposed industrial
site, Gedu. This includes logging, extractlion and read haulage cogt cof
logs to be delivered at Gedu,

L]

S5.5.2 Logging is usually dene by traditional methods through
. manual labour, The mechanised logging cperatims were started by Utilisation
" Division of Forest lepartment, Royal Govt. of Bhutan in the area from
1970-79 with the main object of training the crew (Departmental staff and
lacour) and local people, Since. it is being operated with different
objectives, its cost structure has not yet fully developed, )

5,5.3 Four case studies in coupes operated iy contractors within
and adjacent to*the survey area were dore during 1970 to arrive at an

average cost of logging and transport at present price level, ’
a5 44 +  The present logging practices invelve the following
operaticng;- )

(1) Felling & Delimbing;~ It is menually carried out
: by four persons ysing local axes and peg tuothed saw,
Power chain saw, racker toothed saW, triming axes
and cable pullers are used fgr mechanised felling,
" The average cost is Nu.9.0/m”, )
(2) Cxross Cutting:- Genesally logs more than 3 m length
and 100 cm mid girta are logzed Yy peg too%begi and
power chain saw, Average cost is Mu, 9.0/m°,

(3) Bff road™ transperti;~ It is done manually by rolling
and dragging logs dewn hill side alang rolling paths,
Sane times wouden levers are used to clear the
chstructions, Cable cranes upte 1000 m span are alsc
used, Cant houks are also used, for rolling logs.
The average cast en rolling of logs, including 3
construction of rolling path, cames tc Wu,66,00 per m
per km lead, For determination of lead, the winding
factor of 1.5 to 2.0 (average 1.75) aver horizontal
off road distance is considered suitable,

(4) Loading in truckg;~ It is dene nmanually by 5 persons

using wcoden levers, Aversge cost is Nu. 12.0/mY,
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(5) gn Road" transporti- It is deme by trucks of 5 tonne
capacity. Average cost is Mu. 1.0/m fin .

(8) Unloading;- It is done manually by same set (ag per
loading) of 5 persons, Average ccst is Nu.? .0/md,

(7) Miscellanecus or Awtiliary operations;- Miscellaneous
expenditure e.g. cost of camp equlpments of labour and
transporting them, depreciation value of felling and road
making tools andequipments are counted as miscellanecus
oporatlons and their cost ¢n overall basis is
Nue42,00/m2,

5.5.5 N Based upmm the logging cecsts described above, the celculation
of landed cogt for priority I area, which ere tansidered casily accessible,
“has been done, The aversge present Voff road" distance ( horizontal ) is
1.7¢ km ( para 5. 4,11} Taking the winding factor of 1,75, the average off
road rolling- distance works out at 3.0e Km.

5.,5.6 The present average "en road" distance ( both katcha and pacca)
on the basis of analysis of point sampling data for this area works out at
11.3 km,

A

Se0l7 The present lanced cost based upm the above deliberations
warks out as under:-
3
Cost/m
Nu.
(1) Felling and Delimbing 9.00
{2} Cross cutting 9..00
(3) Off road transport 3.08 km x 203,28
66/ikm
{4) Loading into trucks 18.00
(5} (n read Transport 11.3 km x 11,30
Nu.l/km
(6) Unloading 7.00
(7) (verheads 48,00

Total 305 .58
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5.5,8 The landed cost for athor priorities areas ( which are

less accessible) will be tuch more at present, With developnent of road
System as recomended 1in para 3.4,1 to ©.4.17, the “off roagh distance

for entire survey area will go dewn, The extractim from areas with

Bof f road" distance (horizontal) of more than 2.0 km is not cwnsidered
econcmical, The Y“on roagt transport distance will increase with constructien
of more roacs, for cbvious reas ns, The Increase in cost on Yen roag!
transport ( which is Nu, 1.00/m°/fm) is not likely to affect the total
Cost considerably, The total logging cost ( at present price level) for
the whole survey area after development of adequate infrastructure, is
expected to remain almost same as indicated in parq 5,5.7, It may however,
be stated that expenditure on construetion of roads, cost/depreciation

of machineries et¢. have net ceen taken into accownt in these calculations,
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CIAPTER ~ VI

INVENT (RY

6,1,1 SAMPLING DESIGH

The inventory design of Plywood Rescurces Survey was
primarily aimed to achieve a precision limit of = + 10% for assessment
of growing stock in each priority area seperately so that annuzl yield
@ sustained basis could be fixed, Accordingly intensive, systematic
sampling was adopied, The sample peints were spaced at 500 m x 500 m
from each cther,

641,82 In all 2076 sample points were laid out ab 500 m x 500 m grid
crossings over the survey arca of 524,11 Km®, The reference of each sample
point was made by grid reference in six digits, First three digits will
refer to the %' Co-ordinate ( Easting) to the nearest 500 m and last

three digits will refer to the 'Y' Gowordinate ( Northing) to the nearest
500 n,

6.,1,3 The sampling désign is depicted on the page 51 (a) for
ready refercnce.

6,2,1 SAMPIE PCINTS

The sample points were marced on 1:50,000 gridded toposhects
in a systematic manner at 500 m apart from each other, commencing fram a
grid crossing ab Western side boundary «f respective catchment, The sample
points were then serially numbered along North-South grias duly identifiied
with grid references of respective map sheet.

CaRely The entire project area has been divided inte four
priorities, The catchment/sub-catchmentuise distributiom of sample peints
over each priority area is given below;=-

Sl, Catchment Sub-catchment No.of semple Gecgraphical

No, peints inside area (ha)
survey area
4 2 3 ___ 4 5
PRICRITY I

1. Wangeau Thiyem Chu 53

Be t Chombe Renge Chu 70

3. n . Gedu Chu 192

4, n Mirchang Khola 87

5. » Wangehu ITI 41

6, " Wangehu IV 43

Total 486 12274




Fig. 4
{Para 6.I'3 of Report)

SAMPLING DESIGN

( PLYWOOD RESOURCES SURVEY — BHUTAN -1979 -g})
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1 P4 3 4 )
PRIVRITY 'J_ZL
74 Tursa Dute Jhopekhola ag’
8, - " Bhalu Jhora 3A
g, Barsa Chu 0r
+ 10, ® Singi Chu 102
11, © Pena ’I(ho'la 7
12. Wangehu Wangchu V 14
137 11152
PRICRITY II1
13, Pachu Pachu I 135
14, W Chenchulun Chu 105
15, 4 Chang Nadi 153
16,~ - Jachu -~ e T
17, Chenktholung Chu 144
1na, W Pachu II 21
620 15542
PRICRTTY IV - - T
19,~—Ha Ha Chu - 67
.20, Wangchu Wangehu I.. e 0
a, n Tichh-alum Chu 196
RR, " W angehu 11 1q6
543 13443




Bo2e8. wee . The_ distribution of sample points is more or less in
proportion to the geographical ereass of the priority areas, obviously
for the reason of systemalic sampling design followed for the survey
work, The semple noints were also transferred to the zerial photographs
for speedy locetion of features and edsy identification of sample point
Grid Reference, during field inventory,

B.2,4. Out of o Total of 2086 sample points in thz swvey arsa
1495 sample .oints were physically visated snd all possible data was
collectzd, In respect of 128 sample psoints, vicinity alone was visited,

In addition to this 177 semple points falling under cwltivation, habitetion,
alpine pasture, scrub, barren land and water spresd were survsysd to
ascertain the likelihood of any changes occurring subsequent to the

gerial photography of the survey =zres, Due to difficult and precipitous
terrain, 284 semple noints under forest land and under barren land could
not be visited being, inaccessible.

BaRe5 The distribution of the sample points into verious
categories ss briefed above has been projected in the following
tablas-

Plot clasgification Under Inder other * Total
TForast lanhds, i.e. °
land cultivation,

habitation,

alpinz pasture,
scruv, barren
land and

weter spreads

Inaccessible 284 2 ) 288
Vicimity visited 128 -0 128
Visited and all .
data collzcted, 1435 177 1672
Total 1907 179 _Ros8s6
BeBel ! FIELD PRQCEDURE i

~

The p]ywood inventory work was carried out by deploying
elght Field Craws. The Junior Technical Assistants conducted the crews,
The formation of each crew consisted of a Urew leader, assisted by a
Deputy Ranger and three trained Fieldmen, The crew party was solely
responsible for location of sample points and collectioii of data for the
puwipose of inventory as lsid down in ths field manual, *
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Be3.2 Ench crew was provided with a set of topographic map sheets
of respeciive survey block and zsrial photograph of the survey area, The
sample points already marksd on the toposheet were located on the ground
with the help of prominent ground features such es nallshs, rivers, chus,
hill ridges, saddles, land slides, rocky cliffs, paths, blanlks,
constructions stc, by referring to both toposhest and aerial >hotograph,
A brisf account of exact record of suumary of approach to ths respsctive
sample point with reference to such prominent identifiabie features was
maintained by the Crew Leadar. The sampls points then located with the
help of Silva Compsss by taking corract bearing and measurenent with due
allowance for slope, .and reference pegs fixed as per the Instructions

in the field manual, : : '

B.4,1, LUSTRUMEN TS

The latest precision ingtruments like Spiegal Relascope,
Dlume Leiss, Hypsometer, Silva Compass, Sunto Compass and Stereoscope
were used for ires measurament, siope correction and location of sample
point grid vefersnces, ‘

6,5.1, REFEREIGING OF SALPIING POINTS

Af'ter locating the sample paint; a peg of about 50 cm
length and 10 cm diameter was firmly fixed on the ground, The peg was
blazed on the uppsr end face in the direction of line of approach, The
SPGR number was then written on the peg in six digits, For convenience
of any future referencing of the sample points, two prominent trees were
selected in the proximity and blazes were pub sbout 25 cms beloy the
Breast Height, Following information was recorded over the blaze in 3
serial order by copying pencil and the record of the same was kept in
the field note book as well as on the reverse side of the FDF, The
information periains to:-

(1) 8.P.GR, (Sample Foint Grid Reforence)
(2) Sampls point number

» (3) silve Compass grede from the tres to the
Sample Point,

(4) Horizontel distence from the tree to the sample
point in  m nearest to the second place of decimal,

(5) Date of Swrvey,
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6.6.1 FTEID DATA FQPMS
’ - The pre-coded date was recorded by respective Crews in
the field in the following prescrived forms:- .
Ll N

(1) Point Description Form . ~ BHP-1

(2) Telly Sheet - BHP-2

(3) Plywod Deta Fom - BHP-3
64642 Detailed instructions were isswed end "Inventory Field

Yanual® for Plywood Resources Survey was swupolied to each crew, The
relevant paragraphs on various importent technical details from the fisld
Menual are dssailsd in the following paragraphs,

8.7.1 POINT DESCRIPTICN FORM ( POF)

. & specimen form is given at page 8. The instructions for
filling wp various columns are as follows:~

G®l, No,of Code

No, digits N ‘ Description
1 SIQPE IENGTH - Measure the howizontal slope

length (D) in the 1:50,000
mep sheet and actual slope
in degrees (&) with an angle
messuring instrument up hill
dowtt . hill over as long a
stretch 25 possible for a
uniform slope, convert the

. horizontal distance (DH) in
the sloping distance (Ds) by
using the formuls explained
below:

Ds = Dix Secant 4°
Where:
Ds = Sloping distance

Di = Horizontal distence
A = Degree of slope

Record the slope length in the
coded form as under (actual
slope in degrees and horizontal
distsence as read from map sheet
should bas noted in fiesld book
by the Crew Leader),



|

l

|
|

—
—

y

79-80

Inventor
l_"——"—, .

Design

BHP--|

Sample poing

—_—
—_—

75-178

—

No.

69-74 |

—_y

eference

PLYWOOD SURVEY_

Sample point

Grid R
Date of Survey

OF
FOREST RESOURCES
(BHUTAN)

PREINVESTMENT SURVEY

Crew
Leader
9-10

M

!

Priority

8

/
/

RIPTION FOR
No.

6-17

7
/| Report

7

-5

PLOT DESC
i

Desi

Job ! Card
Name of C. L,

1-3

No.

——

SnyB1s Telorswmog |

"N geeys dey

|

ST112qS UOTS O0X5 TIOG

s
o
[
[3e)
(3]
w©
w3
> & | L 1
S n
£ 2.39T 1no jeyamy 04!1 A
= *g, E 80UeYs TP T2OU L myyony gg
& |8« | Poar pssodozd o SOUBIS W | o
S OB TSI} PROT 3301 3
2 o
g H38 “1sTp psax JuTT pasodo.raf @
& 38T qno |o0B g 5:- =
2 J1e}IBY ©F SoUEIE TP "
§ PBOX aounqys Txy| sBYYORY hyE 4
i PeCI BuryisTXe o oouBlETI| -3
! Syjuom Jo'oy uT porded oTqeIoM e
l Ayde xdodoy, o
Z 10adsy A
<< B
x : adorg @2
Hol—— — =
b= Spminy ~
;E $saujuolg v
5: a1nIxaf, ¥
= Mdoqg [ %
e —_—
2 . shanyg [ I
_—
Pnigesy | @
uonrvioudTay g
Ausuap umoirn | 3
e ——
E; fupedg [ R
L T T I=
~ (4 O)'H g qdox |7
- B
2 19319 do, | 3
o |
SS2ID QzZIg =
s42101s Jo "opN b}
S saoadg -
g 2 pPoomKd-uou oy Jo isoy ©
8 582102ds poomA|d oy jo 3say =
E T
= . 2 ]
<= 2 =
Z so10adg ;;'
S e 5
(e ] iy
— saroedg o
Ty m— - g
oo
= =2 x| El
5 S =
Par]
= so1oadg 2 0
- S
adA1L 13se103 oo
SR SN -
uoneadop =~ -
-~ _ o
Sse[D pae] =
—_— TEoPuEy =
noup) SuiS3og E g
jwamyoie) | o =
UOISIAL 159303 | o ot
UO!JBDH!SSEIO lU;Od =

V%




Gol,
No,

23
4.5

6.7

9-10

11

No. of

Qigits

LoD IR

Do

P

Code
o,

B N

" HEPoRT No

- 54 -

4

Degeription

0 to 100 n
101 to 200 m
201 to 300 m
301 to 400 m
400 o 500 m
501 to 1000 m
1001 to 2000 m
2001 to 4000 m
above 4000 m

J(B

2T Des leave these columns blenk
ChdD DESIGNy (L 70 £illed wp by Data
Processing Unit)

e e N

PRIORITY s Appropriate code for the priority
in vhich the sample point falls to be given,
It w1l be one of the following

Priority I ( ix4ally named as I)
Priority II ( -do- g5 II-4
Priority III ( —do~ as II-B and II.C
friority IV ( ~dow as III )

B IRADIR: The appropriate code of Crew
Igader should be entered,

POINT CIASSIFICATIQN; Write the appropriate

code depending upon the clagsification given
as wder:-

Semple Point falls outside the Survey araga

Sample Point rejected LY aerial recommeaissance
or by the study of map or aerial pho tographs,
These are the non-forested points,

Forested or non-forested Sample point which
could not be approached due to inaceesaibility,

Forested or non-forested sample point - itg
vieinity visited but tally and other measure—
ments coild not be teken, 411 columns in PDF
are £illed up, except the rogensration colum
only in case of forosted Sample points. It
wiil include visited points where tally could
mot be taken due to gudden fall or any other
obstruction,




Go1l, No ,0f
fo.  digits

12
13 ]
14-15 2

Co

lio

da

ol
0R

03
04
05

06

07

08.
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Descrintion

Samyls Foint visited end =211 data collccted,
This includes 211 visited sample points
whether forested or non-forested,

Sample Points lying on gaps for which maps
and photographs sre not availoble,

FOREST DIVISIONS trite the code of the Forest
Division in which the plot lies., This wuld be
one of the following:

Thimphu
Sameini

IOGGING Il These columns are to be left
blenk for the timo being, These will be
felled up after limits and codes for the
logging writs sre finalised,

SUB CATQHENT: write the appropriate cods
for the sub cotchments in which the sample
point lies. This would be ons of the following:

Thiyom Gy
Ghombe Ronge CGhu

Gedu Chu
Mirchang Khola

Wang Ghiu I - 411 the Ngllahs directly flowing
to Wang Chu in the portion between the
confluence of Hs Ghu and Wang Chu and South
upto the Tiehhelun Ghu will be included in
Wang Chu I sub.catchment,

Wgng Chu IT - Nallahs directly flowing into
Wang Gau in the portion between Tichhalum
Chu to Tekil Ghu will be included in Wang Chu
11,

Wang Cau I1I - Nallahs directly flowing into
Weng CGau in tho portion between Thiyom CGu
to Ronge Chu will be ineluded in Wang Chu III
sub-cgtehment,

Wang Chu IV - Nali:shs directly flowing into
dang (hu in the portion between Gedu Chu to
Mirchang Kwla will be included in Wang Chu IV,



Col.

Ho,-

No,aof
digits

Code

o.

10

11
12
13
14

15

16
17
13
19

R0
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Description

Wang Chu V- Nallahg directly flowing into
Wang Chu in the South of Mirchang Khola
upto Indian bouncary will be included in
Wang Ghu V.,

Pa Chu 1 - Nallahs directly falling in
Pa Chu on the North of Chenchulim Chu
will be included in Pa Chu I,

Chenchulum Chu

Chang Nadi

Ja Chu

Chenkhelung Chu

Pa Chu II - A11 Nallahs falling directly
in Pa Chu in between the Pa Chu and Torsa
river upto Chenkholung Chu will be included
in Pa Chu I1.

Dute & Jhope fhaola

Bhalu Jhora

Barsa Chu

Singi Chu

Torsa I - Nallahs directly flowing inte
Tersa river in between the confluence of
Torsa and Pa Chw and Jhepe Khola will be
taken in Torsa I,

Ha

Tichhaium Chu

Pana Khola

Note: All other Nallahs directly falling
in Pa Chu river will be included in either
of the following sub-catchments of Pa Chu
i.c. Chenkhelung, Ja Chu, Chang Nadi or
Chenchulun Chu as per general aspect of the
area,
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"Dbscription

LaNVD CLASS: Censider the present land use

of the area represented by the sample point
and classify in one of the apprepriate land
classes given belew. The minimum area to be
reckoned for this purpose, is 2 ha arcund the
sample point,

Forosted lend

Cultivaticn and habitation

Alpine pastures and scrubs

Barren land

Water sproads

Lther lands

The following definitions of the above
referred classes will help in determining
the land class of the sample point :
Forested land; It includes all lands with
forest cover whether natural or man made,

The fullowing categories of 1ands alse come
under this class,

(a) Tempcrarily understocked or unstocked
areas e,g, recently worked forests yot
to be restocked,

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

(¢) Bamboo bearing arcas either in pure fomm
or in nixture with other species.

(d) Land surfacc covered with degraded
forests centrining stunted and/or
scettered tree growth and scrubs,

(e} Roads passing threugh forests, forest
nurseries and other establishments, small
streams, small grassy blanks and open
arcas ( upto 2 ha) which constitute an
integral part c¢f the forest,

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

Cultivation and Hebitation; Land primarily used

for agricultural purpeses including horticulture
end fallow lands with or withcut scattered tree
growth, .Current shifting cwltivation will be
classificd as cultivation, Cultivation would alsc
include plantation raised for non-ferestry
purpcses by any public or private agency mainly
for raising crops of commercial impertance e.g.
Apple, Plwm, (renge, Peach, Cardamem ctc. Areas
set aside mainly fer residential and industrial
purpused, beth for civil and defence, i,.e.
villages, towns, citles, factories, defence
establishments etc. shall be classified as
habitation, Habitations will also include air
strips end roads etc,

Alpine pastures & scrubs: This includes grassy

blamks in temperate region above 3000 m elevation,
Thesc may or may not have scattered trce growth
and may or may not be surrewnded by forests. In
case the alpine pastures are surromded by

forests and are smaller than 2 ha, in extent,

tnese sheuld be classified as forests, Areas
ceverad by scrub vegetation in the alpine zone
will be included in this categery ( e,g. Dvarf
Rhededendron end struggling junipers),

Barren Jand : Lanus covered with oxposed

reek ™ overleys, precipiteus slopes and over
hanging cliffs, ridge tops cte. where vegetation
grosth is absent dus to adverse climatie,
edaphic or bintic conditions will be classified
under this category, Nommally, productive soil
cover is missing from such sites,

Hater.soreaas : Area of land covercd permanently
or scascnally with water such as lakes, roservoirs,
tanks and ponds of more thean 2 ha, rivers and
streams with a bed of 100 m or mere in average
vidth shall bg classified as water spredds,

Cbher lands; Land hot included under any of the
above categeries will be classified wnder thig
¢lass,.
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. Deseription

E@ETAIN " This colum is to be filled

up enly for those sample pointg that have

been classified as Forest land under class
¢clunn No, 16, Lbserve the grawth in the

“lecality to an extent of 2 ha or more and

classify it in one of the following classes:

Natura) Forest: Areas having natural vogetatios
COVEr G Imore than 20% croWn density used

. primarily for ths purpeses of forestry

siall be put under thig class, This will
inelude ;

(a) temporarily unaerstqcked or wmstocked
arcas due to ¢lear .cutting, regeneration,
felling or burning,

(b) younz natural regeneraticn,

(¢) bambee beering arcas either in pure
form cr mixture with other species,

(d) rcads passing through ferests, forest
nurseries, small streams, small open
arcas eor grassy blanks { less than o ha}
which constitute ap integral part of
forest,

Man madg forests. A1l plantations primarily
used fer forestry purposes at any stage of
growta are included in this category,

Degraded forests: . Forost lang badly
degraded duc to biotic influences such ag
grazing, lopping, indi scriminate felling,
repeated fire ete.. Scattered malfarmed
trees may be present, crown density of treeg
is generally less than 20%, foot paths and
§razing trails are cumenly noticed, Such
areas cccur mostly near about habitation and
are casily accessible, Abandined shifting
cultivation with PvCr regrowth may alse be
classifiecd in this category,
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‘ Deseripticn.
Cel, No. of G de
_No, digits . Heo

4 Igy lond serubs; This includes areas having mostly
scrubs, bushes and grasses almost devoid of trees
and occurring mainly on poor sites, Soil erosion
may be present, Foot paths and grazing treils are
commonly noticed, This will not include the
scrubs ocoeurring in alpine zone 3000 m and above
elevation, CGrazing lands below 3000 m are
however included under this category.

18 i Forest Type : These columns are to be filled
For those sample points only that have been
classified as "Forest land" under the land class
category, Observe an area of 2 ha around the
sample peint end classify the crop into one
of the following types:-

i ﬁ;‘-Spruce

2 "Junipers

3 Mixed Conifers

4 Conifers mixed with Broad ILeaved species

5 Upland hardwoods ( broad leaved) - above
1200 T,

6 Osks

7 Tow land hard woods ( broad leaved) -
1200 m and below,

8 Sal

If the propsrtion of a species is 50k or more
of the crop, it will form its own forest typo.
In case of mixed conifers, the proportion of
conifers should be more than 50% of the total
crop, When the comifers and broad leaved species
occur in more or less same proportion, it should
be classed under con .fers mixed with broad
laoved species type. The occurrence of bamboo
(including percentage in under storey) showld
‘be noted in the back side of the PDF,
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SPECIES STOGRING iN FOREST: UWrite the
approprigce code of species and percentage

code in the"columns provided for each, Percentags
codes ere given hercundsr, These columns should
not bas filled up if vegetation class (col.17)

is 4,

For filling up these columns, observe the
forest in atleast 2 he area around the sample
point in the forest type in which the point
lies and occularly assess the composition of
tree species present, Columns are provided for
recording the percentage of three species in
order of the percentage of their occurrence
starting with species that constitutes the highest

percentage of the crop, If there are more than

three copices , group the remaining ones undar
two categoriss viz (i) remaiming plywood
species'and (ii) remaining non-plywood species
and give their percentages in col 31 & 32
respectively, No species code column is provided
for these items, If the number of species is
less than three, wittc 'ooo' in the unused
speeics code columns znd *O! in the percentage
column, Ths percentage codes will be as under:—

Less than 20%

20% to less then 30%
3&)% to less than 40
40% to less than 50%
50% to less than 80%
80% to less than 705

70% to less than 80%
80% to less than 90f%

Equel to or rmore than 90%

In cols, 22, 26, 30 write the code for stocking
percentage for species indicated in cols,19-21;
R3-R5; 27-29 respectively, In o1, No 31 & 32
writo the stocking percentage code for species
grouped ¢s "rest of ths plywood species™ and
"rest of the non-plywsod speciast respectively,
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Description
—_——

"NUMBER OF STOREYS: Observe the forast around the

sample. point in an srea of 2 ha or more and fing
out the vertical distribution of heights of
wrees, Clagsify thafol}‘est in -the following
tategories according to the distinet layers of

forasts at different heig ts formed by ths

trée cpown,

(Single storeyed forest: Wiere all the trees ae

Tore or less of the sems height forming a
single camopy., A smll Variation of height mey
exist in this cage,

: ;

_T"m storeved forest: Where veriation in height

is such that tho Crop shows two distinct

.Canopies at two different heights,

Multi_storeved forest: Whero more than 2

storeys or canopios forming different layers
of crown are distinetly visible, In coniferqus

,.zohes such forests are, generally not met with,

N_gt : Shrubs should not ba congidered as
) Separate storey,

S48 CIASS : In about 2 ha area around the
sample point, observe the most prevalent

. diameter clegs of the speties constituting
the forest type in wiich the sample point

Talle, Measure the dizmetors of about 10 trees

Tepreéseénting the everege size of the main

Soecies end classify the crop as followsia

LIesg than 5 cnm

5 ento less than 20 an

R0 cn to less than %0 .em
30 ¢ to less than 40 cm
40 e to less 'than 50 cn
50 om_to less than 60 o
60 a to less3 than 70 cn
0 cn to les§ than 80 cm
80 Eand ab?‘.’e.
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35..36 2 T0P EEIGET; Belect a minimum of three
, do@_nmft trees from the top canopy of the
main spacies of the forest type in which
Sample point lies and messure their
helghts, Average out the heights and record
to the nesrest metre,

37=39 3 TOP DI4MET™: : The dbh (ob) of the trees
selected for top height messurement should
be meosured, averaged and recorded to the
nearest centimeter,

40 1 SEACING ;  Measure spacing of ten trees
representing top cenopy in the -
. >+, vicinity of the sample point within the
Forést type in vhich the polnt lies ang
calculated the average spacing, Record
"~ it in ong of the following classes ;-

less than 1.5 n
1.5 to less than 3.0 m
3.0 to less than 4.5 m
4.5 to less than 6,0 m
6.0 fo less than 7.5 n
‘745 to less than 9.0 n
9.0 % less than 10.5 m
10,5 to less than 12.0 m

12 r’ngand sbove,

W @ N O G N R

41 1 CROWN DENSITY: Ths erown density indicates
the degree of closensss of the tree
crowns, As the opennsss of the erown
increaszs the density decrecases, ExXamine
the crown density of the crop rapresented
by tie saimple point and record one of the
following codes:- )

'_L

less than 0,2 ( 209)

{ 20%) to less than 0.4 ( 40%)
(40%) to less than 0,8 (60%)
(60%) to less than 0,8 (80%)

( 80%) and above,

= O e
o e o
—
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BEBERATICN : 111 scedlings end seplings of less then 5 .

¢k (ob) of commereirl trce sprclog pre to be mnsidared

£5 vegin vetlon, Drow o circle of ® metrrs redius arvound
the sempl- point 2né munt number of secdlings and put
the zpproprists cpde,
I, Profuse - 15 ané more

AMdiquate - 8 to loss then 15
¢ Scanty « 1 to less than 8

None - Nil ‘
SCIL DATA: Select o site near the plot centre which is

ntt disturbed by the Crew during its work. Dig a pit of

30 cm ox more at,this site.for collection of 201l data,

P

IEAF LIT{3R: "ThHe undeconposed leeves, needles and twigs

on the -forest floor ere knoyn es Leaf litter, Messure tac

thickméss “of lec® litter snd tecord one of the codes
givin belovi-

Leof liftber cbsent

Less thon 2 em

€ to less than 5 em

5 em or moru

HOUS: Huwme is the decomposcd lesf Iitter or orgenic
movter ferming th. top horimon of the scil, In case 1uaf
litter is ﬁrfsent, renove the seme after recording its
W osurement snd 0ig the soil slightly to messur: the

., Gepth of hurmus. Crre should bes taken o differentiste

twiue from dark coloured minerol soil end leaf 1itter,
Dipon@ing upon the thickness of hurmis, the codes will b
as undeTi- -

Humus obs<nt

Liss then 2 em

< m to less than 5 en

5 cm or morg

SCIT DEPTH: A pit for rneasuring soil depth should bte
dug upto mor: then 30 cm or upto the psTeat rock,which-
ever 13 less, Morsu ¢ the depth of minersl soil snd
record with one of the codes given below:ie

. .
No soil (when rock surfece is exposed or only boulders/
P.bEles are prSentwupto a depth of 30 em)

Lise than 5 en .
5 to less then 10.em
10 %o less thep 20 em
20 to less than 30 em
30 am.or'mbre.

i

n
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Description

S0IL TELTURE :, Texture refers to the sige of
soil perticlesy For determining the texture
the s0il particles below #he humus laysr
{vhen s011 is present) should be felt between
the fingers, Clessify the texture in one of

the following codes:—
Clayéy

Clayey loam

Ipam

Szndy loaa

Sandy d

Pebbles

Yo soil,

STONINESS:  Observe th- area of about 2 ha
eround the sample point and consider the
extent of rcks/boulders greatss than 25 cn
in dianeter, Anything lops then 25 cn

in diameter weights less than about 40 kg
and can sasily be moved fanually, Classify
the sample point in one 4f tha following
¢la-ses and write the anrppriate codo1
Stones/bouldsrs' nbsent ]

Tess than 3% of the land; gtuface covered -

with stongs/boulders,

3% to 80% of the land surfacy covered
with stonses/houlders Tt
Yore-than 605 of the lang supface covered with
etonas/oulders, . '
. |

ARLIT DATS : Terrain rafey 19 the altitude,
slopé and aspect, This date ig ta be read,
neasured on’f_fground and calculated with the
heélp ‘of 1:60,000 meps and/or photipgraphs

of the #rée” and recorded ag follops:e
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Daescription

ALTITUDE : Altitude of the sample polnt shall
be coded into one of the following classes
depending on its elevetion from Mean ses lavel
as read from 1:50,000 meps,

0 to less than 500 m

500 to less than 1000 m
1000 to less thsn 1500 m
1500 to less than 2000 n
€000 to less than 2500 n

2500 to less than 3000 m
3000 to less than 3500.m -

3500 to less than 4000 n
4000 n and above,

S10°K:- Measwre the slope in degrees with
an angle measuring instrument uphill and
downhilll over as long a stretch as possible,
Teke the average of the two slopes and
record as per the codes given against each
range of slope. 4lso cross check with the
slope as calculated from the map,

0 to less than 5°
5% o less than 10°
10° to less than 20°

20° to less then 3%0°
30° to less then 40°
40° to less than 45°
45° to less than 50°
50° to less then 55°
55° to less than 60°
80° to less than 65°
65° to less than 70°
70° to less than 75°

?50 and over,
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A0PECT:  Refers to the general diraction of
the slope in vhich the sample point falls,

For this PUrpose, study prominent features on
the msp end determina the general direction
of ths slope, Determine e aspoct with the
help of coipass keeping in view the general
direction of the Slope as studied on the map,
Aspect should bg recorded as per the follouwing

codes:a
North

North-East
East

SO UthmEagt

South
South-est
West
North-vest

Nons

TOPOGRAPHY :.. When the sample point lies on morg
than one category of ths topography the most
predominant one has to be recorded, The
categories are:-

Ridgs top

Upper one third of the genaral slope

Middle one third of the general alope

lower one third of tho general slope

Velley

Plain,
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Descrigt;' on

JOAKABIE PARIQD IN NO. oF MONTHS : This
informeticn is to be filled up in respect of
Seasons end number of months during which
extraction is possiblg, .

Possible throughout the Yoar 7 12 months

Possible during winter & summer = 8 nonths
Possible during winter & rains - 8 months
Possibls during wintep only = 4 months
Possible during sumer only v 4 months

LBGGISSEBTHIITY: In simplest terms accassibility
refers to the approachability of the sample
point with the pressat and proposed stage of
infrastricturs,

Mengure the horigontal distange pf the
sempls point from the nearest ketchh and
bacca roads and record in ®l, 54 to 61,

Less thasn 1 Im

L to less than 2 knm
% to less than 3 Im
% to lesa than 4 km

4 to less than 5 kn
5 to less than 7 kn

7 to less then 10
10 to less than 15 km -
ﬂ.bove 15 lmo

PRESEAT. POSITION OF RQAD

Qistance'to Imad : Horizontal distance to
the neerest present motorsble rosd point
soould te measured on the map sheet and
appropriate code as above ghould be
recorded,
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No. digits No,

55-58 4

59 1

60 1
1
2
3
4
5

. Donald grovity Topeways

- 89 .

Description

Boad distance to marléet outlet:— Ths actual

distance bgtween the nearest moad point from
the sample point end the predetarmined market
outlet will be recorded in these columns, In

the first two ools, 55.56) the truckabls

kacha road distance 1dll be recorded in lm,

In the next two columns ( 57-58) the pacea

rogd distance between the nearest road point
fron the semple point and the market outlet be
recorded in kn, This information should be
recerded taking GEDU as market o'tlet. The sane
infornation treating PAUNTSHOIING ag narket
outlet should also be filled up within brackets,

AETFR. CONSTRUGTZON OF PROPOSED MATHN ROAD

Proposed link road distanca: The new majn
roeds  (katcha) proposed for construction
will be shown in the tracings which will ba
supplied to the Crew Ipaders,

Wile visiting and traversing the area
Grow leader should study the map and Acrial
Fhotographs well in edvance and should propose
the possible link rozds for extr: ction and
dopict them on the tracings provided fcr the
purpose, "CGrew Leader should note that numaber
of Toads proposed may incroase the construstion
cost and also increase the extraction cost of
the logs", Road marking should, therefoiw, be
precise and accurate to minird se the cost of
extraction, The length of proposed link road
skould be recorded in coded form as sbove,
"In cose there is no Proposed link road, a
dash (-) should be put in this colum",

OfF Road Transpert:. Methods and devices used
for transportation of wod f rom the forest
(sample point) to nearest mpad point should be
indiceted under this column and nne of thea
following codes should be filled up.
S i .
“yline erenc & ropeweys ) Note: Most likely
Winches used method hzs to be

)
) ;
Manual labour (rolling) ) ilflr_l:loned under
Any other nethod ) .
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Distance to rogd:~ Horizontal distance to
the nesrest motorable proposed link road
noint should be measured on the map shect
(tracing) and appropriate code as above
should be recorded., In the absence of
proposed Hnk road, distance upto nszrest
mtorables road should be measured zs done
for wl, 54, The distance from the szuple
point to the nesrest proposed road may be
more or less than the distance to ths
nearest existing roaed considering logging
requirements and terrain concerned, When
there is an existing road ss well as a
proposed road near a sample point, preference
should be given for dowmhill logging roed
whether proposed or existing. The same
principle is alsc to bc followed for col 62
to 65 i,e, ketcha and pacecas road distancs
to market ocutlct,

Fropgsed Road Distance to Markeh Qubilot:-

The sctual distence between the ncarest
proposed reoad point from the semple peint

and the predeterminced mer’e? outlat will

bo recorded in thess colwmns, In the first two
cols, 6263, the trickeble katcha roed
distence will be recorvded in kin, In the next
two columns 64..65 <Ue pacca road distance
between the nearest road point from the sample
point end the markew cutlet be recorded in kn,
This information has to be filled up by
taking GEDU as market outlet., The similsr
information should “e filled up w.thi=
brackets by taking market outlat ath
PHUNTSiOLING also, 71l tha above distences
nay or may not be iaclusive of existing

road distence, In case no road has been
proposed, the sxisting road distances es
given in col. 55-58 should be recorded here,”
In case the proposed road joins the existing
one the distances to msrket outlet shall
includs the existing road dlstances .also.

The katcha and paccs road distances should be
determined from the pjrapoged or the existing
road point as done in col. 61,
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Description

S0il Erosion Statusi—- This col, will be fillad
W for nil the ssmple points visited by the
Crew under peint classification 4 & 5,

No ervsion

Erosion low

Erosion Modgrate

Irosion severo

Map Shoet No, Glive appropriate code of map
sheet in which semiple point falls,

%mmercia,‘l status: One of tha following OLdeS

.88 considered appropriate, should be

recorded in thp ¢olumn,
Conmereial forests

Inwuanercial forests

"Saimple point erid reference ( S2);

Urite the S,P.G.R, of tha sanple point,

Sarple Point No, Give the serial No, of
serple point,

invent Design:~. Ieave the column blank
to be filled wp by Data Procesging Unit,
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Jcols.

6.8.1 TALLY SHEET

The tally sheet (specimen form given at pags 72 ) is nrquled
%0 b Zillw€ in only vhen the point classification is 5 end lané class
is For-st ané vegetation class is 1.4 (Natural Forests, MHan mace for sis
an¢ Dugracded fovests and Low land serub ).

L

8.8.2 Tally sheet will be used to record the deta of all the 'T! 4e-g
wihich have been talliec with BAF -2,

6.8.5 In case of nonwplywood species and plywood species having cbh {ob)
less thap 30 cme only A-R1 should be filled up while in case of plywocd
sp-cius heving dbh{ob) more than 30 cme all cols, 9-31 are to be fillzd up,

GeCad Tally should be taken by standing at the sampls point by Relascops
held over the peg using BAF-2 starting from North and moving in clocke-wis.
dis culon in a full circle,

GaBed 411 live trees tallied 'IN'! should be blazed and s=rially nunbercd i
in tho same sequence in which tally ie taken, Trees of less than 5 em
dbh(ob ) should be ignored,

GuBe6 Wiile tcking tally with Relascope, if there ar« any merginal trees,
the ciem-ter of the tree and its horizontal distance from the eentro of the
tre¢ to the sample point peg should be measured in order to ascertain
whoither the tree is 'INY or !CUT! vhich gives plot radius for various

diem ter for BAF-2, The tree should be taken 'IN! only if the measur-d
¢istunca is tqual to or leas than the plot radius ageinst the measuxad

clom Hulle

54847  The dbh{ob) should be measured with callipez for all 'IN' trees,
Two giam:% v wersuv ments should be teken first towsrcs the sample point
end s cind perpendicular to the first direcction to the nearest c¢ nlim U 24
@ound off 0.5 em to nesrest :ven nuwber e.g. 11.5 will be 12 and 10,5
will be 10).

6,8,8 Tho following instructions should be cere=fu’y followzd fox
£illing up data perteining to various items in tally cheect (specimen forn
given at page_72 nle

Col.No, HNo,of digits Code No, Descripil i1
1.3 3 JCE )
" } Leave "13:5e columns blapks,
4.5 2 CARD DESI®& ) (To b ::illcd up by Data;
) Proczisir g Unit e
67 2 v REPCE.T NG,
)
8 i SU3 REFCRT NOC. )
9~-10 g Wriie the serial No, of thr, tallied trec,

The ast No. in this colura shell ba egual
to tie total No.of trees -yritten in
col. 67-68,




Gololo, Noyof digits Gods Mo,

1113

14

3

O N R

-

-

Oy i

=T74..
) 2 g
Jegerd p_fg_lon

SEECTES CODE: Writs cown th+ codo of ths epreies,
In case of the un-identifiocg specics oX no
separate coda having been given fox thad so-cles,
write 998 in tis column,

PLYWGCD GRADING: Uro of the appropvista code as
given below chould be Tecorded in this colwmna

Grade I

Grade IT

Grade IIT

Crade IT
Non~plywood app,

DCMINANGE 2 Clansify tha tree into on: of %he
lloving cusses end write the appropriute
o3de for it. '

D=')m‘-.nan‘t

Lorinate

luppros 2

1 ~s of unrar 3, ¢y
Solitary

Abnormal 4ies

The follouing dofinitions vill h+lp in detes-
nining the ro'r'nancs classes,
£59

LM T: Tros is one which forms. the upper
OB oo e whosa leading shoot is move
vt less firea, e

CUTNAYR Y Tr @ is ore which Go s nok Porm pant
of the uppear rep curopy but, the leading shoot
of vhieh is nry definitely over topped by the
ndghbouring tries end its erown is no’ fully
frecs Its hedgib is usually about 3/4 of the
doritnent free,

SUPPRESSED: Tres is one whosa leading shoct is
12tinidel over topped by its ns ighbours,
Height of such traes is ususlly about 5/8th of
the dominant tress, Such trees usuclly suffes
from sicw srowth ¢us 4o suppruassion,

T E LT UDW ST0M T: ic one which is a pas% of
vlie urd ratysaey,

»

SCELITARY fxce &5 cas which is stanting alone
cin a bla,

ABNGRMAL TRF] incl-ces wolf trees, tres of
‘abnormal £o11 and hop broken frecs, ,



Gol.No, No,of dig;tg Code Nog

16-18
19.21

22.%3

425

=T

R8=29

3

~15=

Descrigtigg
QLQMETER_RT‘BREAST HETGHT

Dismeter 1 in em
Diapeter 2 in em

Measure with ealliper two diameters ov-w bark
at breast height (at a point 1,37 m above the
base of the tree frop the up-hill side) 4o the
Rrearast centimetre,

(a ) Dia 1: Tawards the point centre
(b) Dia 2: Parpendiculer to dia 1,

Round off 0,5 em to the neerest even number
and reeord it in the form, Exampla: (8,5 cm
is to be written as 008 cm & 09,6 cm iz to be
writfen as 010 cm,

Note: While measuring the dlamcter observe
the precautions listed under !diameten
Mmeasursmentt,

Total heiphtz Measure the height of the tree
from the base to the top with Hypsometer %o the
nearest metre. 0,5 should ba rounfed off to the
nearest even number,

Helght upto dia Jimit for ply tmber: I asure the
height along the stem of the tres from the base
on the up-hill side upto the Place whure the

dob is 30 cmo In case 30 cm dob point is not
availeble because of branching vhcy this h:uight
may be taken up to the last point having dob
above 30 cm, and a note to this effect should be

glvena

Langih of dooctive stem: Estimote th  Sotal
Length (in metres) of defective (mein) siem upto
S cm dob and write down in these cols, Fou this
purpose krots, callus formation, twi-ted or
spiral grain, borer attack, fungal avueck, fire
damage, hollownass snow 2nd wind demage  fce will
be considered as defects,

BARK THICKIESS 1TGW.ARDS P;C,!in mmlg Blazs the
tre: anc remove the bark maldng a nead cut at
the breast height point facing the sampile point
where the shorter arm of the callipcr touches
the sum, while taking tho dlameter measurement
for "Piemeter~i", Measurs the bark thickn:ss

*with 1 scale to the nearest mn and tecerd in

this «olumn, 5 shouls be wounded off %o the
nearot ¥ even number,




Col.No. No.of digits Code No,

30-31 2
3255
66 4 )
67-63 4
69=-74 6
75~78 4
79-80 2

~76-

Description

Nota: Whenever more than 25% diffrrence ig
found between the raading taken towarcs
the P,C. and opposite to P.C,the Crav
Leacer willverify themeasursm nt in the
field and give an explanatory note at
the back of tha form, Thu p.Te ntage
will bg calculated with v gard to lower
(bark thickness) measurement,

BARK THICHNESS CPPCSITE TC P,C, IMiasu™: 4tha
bark thiclness at breast height opposite 0 the
point centre in th« sems way as don: abov: and
Tacord,

.

Blank

FCREST TYFE: Fill up the code of Foresh Type
as written in PDF col, 18,

Total No,of trecs: FI11 up “hs “otal Ho.of
trees tallied 'IN' with BAF-2,

Sample Point Grid Referenca; Wrlte the SP@R
as written in che nara cols. of o7,

Sample Point Ne. Wisd. the Sample Point No.
as written in ths seme cols. of FDF,

Inventory Design: Leave it blank, to be £illed
up by Data Processing Unit,
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6.9.1 _PIM/CCD DATA FCRM

This form (Spacimen form given at page_ 1 ) 1dll be filled up for
all the plywooc sp:cies trees of dbh(ob) 30 cm and above, tallied 'TN! with
BAFR, =~ _

649.2  The following instructions should be car«fully followed for filling
up verious items of this formie

Col.No, No,of Gigits Code No, Description
1-3 3 JCB )
) Leove these columns blank
4-5 ? Card Design ) (to be filled up by %ha
) Data Processing Unit ),
6-7 2 Report No, )
. )
8 1 Sub Report ¥No, )
9«10 2 Write the serial no, of the tree, Tais will

be, the seriel no., of the tres r corded in this
form and not the one recorded in %he tally
sheet, Iast no, of the trec in shis col, should
be equal to the no, of trzes recordced in col,
67-68 of this form,.

11-13 3 SPECIES CCDE: Write down the code of the
species. In casc¢ of the un-identifiod soaclos
(or no separate code having been giv-n for
that species) vrite 998 in this col,

1426 13 PLYWCCD DATA: In these cols, information
regarding availability of ply logs in tho
tress is to be recorded. The tres is o ba
examined on the following specificajions for
the availability of ply logs and various
information recorded as deteiled below:

a) Length - 1m end cbove

b) Diam:ter - 50 em o,b, minimum at the
thin e.nd.

c) Shape ~ Cylindrical

d) Soundness ~ Should by fra- from ¢ fect
straight and have uniform
tapering,

e) Inots ~ Both live & d«ad measuring
upto 5 ¢m in dia and
occuring not more than 2 in

no. in 1 1 lungth,

f) Butressing ~ Not permiesible
g) Ellipticity

of stem
h) Fluting.
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Col.lo. Nosof diaits Code No. Description
14-15 2 ) _ BRANCH NCs Give appropriate no, of the branch
' - to which tho ply log belongs, Main sian will
be considered as branch no,01 for this PUrDOSG,
16-17 2 . * Gve the serial no, of theply log envisaged &
from a particulsr branch, .
1820 3 Give the length of ply log under consicsration
in decimetre as measured with Relaskop, .
21-26 6 END DIAMETERS OF THE PLY ICG: Measurs the

diameters of the thiek and thin ends of the
envisaged ply log in cm, with rolaskop and
record in cols, R1-23 and 24-26 respoctively,

2755 Blank
66 1 FCREST TYPB: Fill up the coda of Forrst Type as
vritten in FDOF col,18,

87-68 2 lotal No,of treess Fill up tho total Nosof
Plywood treus above 30 om dbh{ob) talli-d 'IN!
vith BAF-2,

69-74 6 Samplg Point Grig Refsrences Write the SP@R

as wrltten in the seme cols, of PDF,

75-78 4 Sample Point No, Write the Semple Point No,
as written in the same cols, of FDF,

79-80 2 Inventory Design: Leave it blank., To be filled
up by Data Processing Unilt.
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8.10,1 STCCE MAPPING INSTRUCTICNS

The inventory Crews were¢ provided with aerigl photographs of
1:30,000 scele for the location of sample points, Thease photographs wera
also ussd for the field Photo~intcrpretation work ang stock mapping on
1:50,000 scale map traces, All tha hill slopes that are already visible and
the area travarsed during fisld work vere stock mapped on map traces,

641042 Before luaving the camp for work, the Crew Leader studied the
area to be traversed on map shoet and photographs, The photographs were
studiod under the pocket sterecscops and different land classas and fovast
types as observed o the grounc and checksd from the photographs wara
transferred on map t: ce, Tha following elessification and symbols were
uscd for the purposs,

A = NGU FCRESTED LAND

31No. land class Symbol Remarkg
1. Cultivetion and A1) :
habitation )
)
“e Alping pasturcs and A2 ) The definition of verious i%cms
acrubs ) listed under land olass in c0l.16
)} of P,D,F, holds good for stock
3. Snow covered land A3 ) mapping also,
4, Barren land 4 ;
Se Water spreads " ASB g
G Gther lands A6 ;
B FGREST. 13D
Sl.No, land class - 3 abol Remarks
1, Fir-Spruce P
Qe Juniparsg ] re
3¢ . Mixed conifers i3
4, Conifors mixed with i

broad leaved e

Se Upland herduoo?s(Broad F 3
lcaved) above 133 m

r

6' CakS . F 3 \

T Low land hard ¢ ods FT L.1
(Broad leaved ) 1200 m |
and sbove

8 . Sal 3
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6,10,53 Some of tho instructions 1ssuad to Crew Leaders for gtock mapping
are reproduced below from the Inventory Menual,

" Cbserve the ares which is clearly visible ang idantify ‘he
various land uses eng their extant, Mlso study th- same area

on the aerial shotogrephs under g pocket stereoscopus, When the
stereo vision is clear, demarcato tho various land elassos op the
photographs by comparing with the observed ground details, Tha
boundary of a partieular type vill be markasd by a continuous ling
with a stebilo pencil apd the land class and the foregt typo, if
any, will bea dGenotad by the spucified symbol,

Texture & shape of the crowng ete. on photographs will provide
good indication of th. various speclias types. With the help of
observations mede on ground and the asrial photographs, i% would
be eary to delincate the varioug lend classes and forest typos
on map trace with fairly good accuraecy,

Since tha photographg supplied to the Inventory ereuws ara or

1956 origin, thers may b: some ar as yhcre the forcests have been
subsequenily clearnd for cultiv-tion ete, In such cascs %he devtails
sefn on the sround will not fully tally with details availeble

on th: photograph, Therrfory, the Crey Leaders ars advised to

keep this in mind ang give due importance o dotd 1s obsurved

on thr ground et the time of traversing,

The Orew Leaders will show "Critical® or "Sorgh points on the
tracings provided forv stock mapping",
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CHAPTER . VII
ABRLAL, PHCT G INTERPRETATICN AND MAPPING

71,1  (BIRWCTIVES

The prime objectives for preparation of maps using eerial photographs
are as under ;-
(1) Preparaticn of forest type and land use clasgification mapg,
(ii) Stratificatim of fapest area intd tree density classes viz, areas :
having density more than 60%, botween 20 to 0% and less than 20%;

(iii) Working out pribrity-wise land use pattern for the survey area,

7.2.1 FRCIECT AREA

The total project arca is estimated to be 524,11 Jmf, Tt falls in Survey
of India topo sheet Nes, 76 E/8, 78 E/12, 78 F/5 =nd 78 F/9 en 1:50,000 scale,

7e3.1 AEATAL, PHCT CGRAPHS

In respeet of Priority I and IT areas, the mapping has been carried out
by using the latest infra-rod black and white — 1:20,000 scals - photography
- (covered by Task No,848-4) of the year 1977.78, Since the fresh photographs were
not available for the balance area (Priority III and IV), the forest type and -
land use classificetion maps wore prepared for these areas by using old panchroe
matic black and white photographs pertaining to 1956-5g peried with 2% to 1 nile
or 1;33,000 (apprax,) scale,

704,1  HEC (NNAISSANCE SJRVEY

Reconnaissarice survey was carried out by a Photo.interpretation team
frem headquarters office of Preinvestment Survey of Forest Resources, Deghradun
during May,1979, The toam visited forests arcund Phuntsholing » Chasilskha and
Gedu base cuamps, Tho old photographs (1956.58 photography) were used by the
Team for the survey, During the recennzissance survey 11 was cbserved that tho
project area is mainly camprised of broad leaved species except on one or two
aerial photographs pertainig to sheet Nos, 78 E/8 and 78 E/12, where littls
coniferous crop was found,

7,4,2 Keeping in view . objectives of the swrvey aand finding of the
reconnalssance survey team, a photo-interpretatiom key was prepared details of
which are given in the folléwing paragraphs:

7.5,1  LAND USE_PATTERN

The follawing land use classification has been adonteds

4, F@REST _LAND
Symbal, - Fores} type Remaris
F1 ' Scrub drcag having bushy growth or stinted growth

. of trees are taken up in this category,
They have light grey tone e aerial photos
and are marked with absencc of tree species
having bigger crawms,



7'6‘.1

to orio ity T ang IT arvas, fwo crown classcg - large crown

=8B

Symbol Forest type Remerks
Fe Fir 4 fine texture crop oppearing in viry derk

tone on aerial photos, It has dark woollen
carpet like appearsnce with very Ting 4--tura
when it is dense =nd pure,

F3 Mixad It is a mixed crop of conifers such as Fiz,
conifirsg Spruce, Larix & Tsuga on aerial. photos, Thisg
type appear in light grey tone heving 4 xture
varying from fine to coarse depending unon the
type and mixture proportion of, the crop,

F4 Broad lecaved This CTop has diffevent proportion of mixtura
mixed with  and broad lesved species & conifers, Ton: and
coniferg Goxturd also givos a mixed appearance nf derk

snd 11 ghta

F7 - Broad lraved The crop comprisus of pune broad l=av-d sp-cies,
sprcires, Cn photo it gives en abpeaﬁ;nce of ‘compact,
fn0 medium coarsy texture with 1ight grey tona,
The high level and low lovel broad lravsd
species cannpf be stparated on aerial photos,
“
B Blanks .1t includes netural blank having lvss than 5%
) “tree’ density, in forest land such as barven
slopes, out ciop areds or grassy lends, Such
blanks vill apgier 1ightcr in Sons on.acrial

photographe,
. oy ’
NCU.FOREST A
et R N i
A2 Wabor bodies:Hiverd) Nelas, Lekes & Dans £all in tnic

category, They appear da-ker and ducper
on aerisl photog,

] Barren Areas totelly devoid of vegetation snd
slopas comprised of out Crops, rocks mainly ogcu ~ing
on steeper slopes are taken up in this-
category, They appear in grey to uhite grey
tone with no vegstation, '
A4 Habitotion 1% incluces a-eas heving habltation and
& Cultivdtion cultivateq fitlds vhioh are casily identified
' on aerial photos,

3

e
- e
i

CROMN_CLISSIFICATICH oo

v I ” B
B .

- »

In interprtation of fresh (larger éEalp) photoge: hs p. rtaining
‘;d.small C OV -

©oWele Mcognisedir v spict of "Bﬁgad leaved" fors sts, o suech distinciion could

chld)

=D& medy for other priority (III and IV) arias where old photosraphs (small
were used, ' N . -

5
& -
EX - N



7.7.1

~84-

DENSITY CLASSIFICATICN

3 main density classes have been adopted as under:-—

. (i) ILow density ~- 5 to 20%

(11) Medium density Betwsen 20 - 60%

(ii1) High density  —. 805

Densily elassification has been shown on th. maps in s
horizontal, vertlcal, parallel lings.

7491

MINIMUM AREA CF DRLINEATICH

Arce loss than o5 x .5 cms (about 2,25 hec,
segparated or
then .2 mm has plso not buen delinested,

delineated and minimim wicth of the stxdp

PHCTO-INTERERETATICN XY

Based upon the cCetails slven

-

photointarpre tation key sdopted “or the proparation of
uss classification map is given beloyi-

A,

Photo~interoretation ey for plywood area of

haces given through

on ground) has not been
of the forest lass

in the above, paragraphs, the

forest type ahd land

Bhutan

FRESTED

AnEY

1.

8y

Fe

Tyoes
Fir type with 60% dengity

Fir typa with 208 to 6% density

Fir type with 5 to 20% density

Mized conife-rous forcst with 608 density

Mized coniferous forest with 2% to
60% dansity,

Mixed conifrrous forest with 5 to
206 density,

Canifers mixed with broad leaved
forust with 60f density,

~dow 21% to 60% density

m(0w 5% to 20% dansity

P.I.symbols
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T YRES E .I.Sy_mh)l
10(a) Broad leaved forest of large aize F' ) % distisction
erowns - with 60% density T ) vetveen large and
10(b) Broad-leaved forest of smsll size * f dfilfgfgmifw
crowns = with 80% density T VI e 1V ercas
| - . . ) vhere one symhol ]5‘7
. . i - T
} hag teen used, u
11(&) Broad-leaved forest of large atze ) 7
crowns ~ Wwith 20% to 60% density II ) ~do- Sml_ilf
e,
11(b) Broed-lseved forest of small slze f_7 )
,CZowns with 20% t0.60% density, 11 ) ’
12(a) Broed-leaved forsst oflergo size ]5‘7 ) 7 I
crovwns with 5 to 20% den sity# IIT ) ~do= Symbol F -
12(b) PBroad-leaved forest of small gize 2! g I
: Crowns with 5% to 20% density, 1T )
13 Plat ation or areas which are P
swwing the development for
plantation,
4 Forest Blenks - within foregss B
having either 5% trees croun densgity
or scruby or bamboo or ringal growth,
Be IQN-FORESTED AREA
le Snow covéred arep Al
16 Water bodies . A2
17 ‘Barren glopes, exposed rocks a3
& cu. crops
18 Habitation end cultivatinn A4

7.10.1 EREPARATION OF MAP 4D CAICUIATION OF ARFA FIGURES FOR

DIFFERING STRATA MD LAND USE CLAGSES

derial photographs were interpreted under the mirror stereoscope
using tho above mentioned photc-interpretation keys, The details of inter.
preted asrial photographs werc trensferred to the base maps i,e, 1:50,000
seale topo sheets/grey priats of Survey of Indig falling in the project ares
using vertical sketch magter, Thereafter fair drawing was completed and
enmoni e prints were taken o of the prepared forest type and land use
classification map, The priovity-wise area calculation was carried out
with the help of dot grid,



final stages of the survey, It includos Pllot "investigation and subsequont
stages of .designing the SWwveys But the next main part starts when the dat g
have been collected, The najor steps imvolve mamigl processing, processing

on unit record machines and proccssing on electronic computer, detailsg of
which are given below,

8,1.2 Manugl Processing:- This involves the following stepsim

{) The fieldforms received in the Datg Processing Unit
aro properly documented and entered in corresponding
registers so as to locate the data tt later stage,

(1i) Some of the columns neéd coding which had not already
been done in the field,

»

(1i1) The field forms are checked menually to detect mistakes
or incongistencies,

L]

(iv) The inconsistencies are reconciled with the projest
officers and photo-interpretetion section,

8.1,3 Processi‘_r_.lg on Unit Record Mgchines:— It involves the following i

(1) Punching tho coded informtion of the field forns on to
punch cards using key punching mchines, . - ’

(i1) Verifying the data puached on cards with the help of
card verifier, : i

(441) Sorting and collecting the punched data for proper
imput to computer, '

{(iv) Gorrection of the i stakes on cardg,
Byled Processing on the Electronic Computer:- It involves the following s=
(i) ioading the punched data.on megnetic tapes,

{(i1) Calculation of Ply-log volume upto 30 cm, dia top over-
bark 1imit from felled tree dat a, - 5

(iii) Derivation of volume equations for estimation of ply-log
volume, wo

(iv) Calculation of volfwie for tdllicd trees,
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(v} Caleulation ot ply-log volume, for plywod species,

{(vi) Derivation of stems/ha.and w lune/ha by species and
" diameter class at each sample point.

(v:;.:.) Preparation of tables for total stems/ha and plar log
volune/ha by species and diameter for plywood speciesa,

(v;l.;l.i) Preparation of tables for total stems, total volume and
i ply log volume by species and diameter,

(:b_r.) Preparation of plot w lume file from volume file for
esbimation of standard eryor for growing stock,

84291  INPUL TO THE COMPUTER

The manuelly checked data of field formg are punched on cards,
using punching machines, The dataon cards are then verified with the help
of card yerifier and prepared for-feeding to the computer using card
sorter and collator, The inconsistencies in the det s are further checked
in the computer so that therec is mo difficulty in further processing,

By 2R 14 ting ofthe data loaded on tapes are alm taken out to chcck if
the date are correctly transferred on tapes and are in desired crder,

g Red The number ¢f cerds punched for each card design were as follows tm
{ard Design I ,of cards punched in
priority areg-
) I il ITL v
(1) Point Description Form CD 0L .. _ 486 437 620 543
(2) Tally Sheet GD 02 5679 3039 5361 9275
(3) Sawle Tree (Plywood CD 05 5225 £110 4132 1lle2
' Data Form) .

11390 E386 10113 1001

1

843¢l  AREA .
The,area under each priority amd'its brealt-up in various land

use classes and forest types va; provided by the phote-interpretation and

Lapping unit by hundred percent shoto-imberpretation of photographs of

the Plywood Survey hreéa.t It wad obeerved that rost of the tres forest area

comes under the type "Broadleaved¥'snd area under other types ("Fsrd,

Monifers mixed with Broad leavedr etc,) is not appreciables Determination

of ‘growing stock for each type Seprrately-was therefore not considered

hecessary. However, it was decided to compute groving stock for each

priority area separately takihg :t as an independent unit,

BedeR The number of sample points falling under varicus categories
of vegectation, size clags, spacivg, crown density, regeneration, lesf

litter, hums, soil degh 5 -soll texture, - stoniness, altitude, slope, aspect,
grazing incidence, fire incidence, il ercsion etc, were worked oub




~88-

separately for each priority area, These give an indicatlon of the
proposition of area under various classes and may mot be considered adequake
for estimation of area ps these involve considerable szmling error,

84343 Distribution of sarple points having various off-roadl transport
distances (to road) into slope clesses; il texture, stominess, soil
depth, altitude and slope length, distribution of sample points having
various on road transport distances (to main merket centre) Katcha road,
Pucca road and Katcha and Puccg road, and distribution of ssmple points
by different classes of rode of off-road transport aml slope and eltitude
class was determined separately for cach priority area, Tlese dehtails
alm give an indica™ion of relative proportion only,

8o4ol  TRER VOLT'E STUDY

Specl ol shudies for devdoping of general volume equations,
cull, bark volume e&ndutility volume werenot done in these areas, Tho
results/data of w lums studies conducted in Bhutan survey (Phase I and
II & IIT1) were utilised for this report,

© 8edol Separate gen*ral or local volume cquetions wers not develepeds
The local w lume equations already developed for Phase IV report were used
for estimnting the growing stock of the various species.

Be4e3 The following oquations {reproduced from Fhase IV report) were
used =

(1) Psnus roxburghii (272)
JV = 0,20180 + 6,04176 D = 2.43099 /D

(2) Pizea spinulosa (263)

log, V = 2,76319 + 2,60596 log, D
(8) Plzza wallichicna (143)
V/0% = 1661551 — 3.21761/D + 0,20188/p%

or

V = 0.20188 — 3.21761 D + 16.61531 D7

(4) Lbics densa (653)

2
V/DF = 12,62008 + 0.10774/D° _ 2,08529/D  1.61065 D

or
V = 0,10774 - 2,09523 D + 1262008 D o 1.61065 I°

(5) "Isuga brunohiana (58)
YU == 0,09175 + 3.25878 D

{6) Quercus specigs (Ll?,ﬁ) s
V = 0,20699 ~ 3.13632 D + 15.,76557 D® = 1,95718 D
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(7)  Betula species (108) ’
VV = 0.37101 + 5,19075 D - 2.12667 D
(8) Alnus species (10R)
V= 041455 - 1,37420 + 11.35119 D?
(9) g_c_gg_-_ species (231)
V/D® = 12,94655 - 2,4998 D + 0.20762 H%

or
V= 0,20762 - 2,49698 D + 12,4655 D°

F

(10) <Castanopsis species ‘(196)
TP = R.41270 - 0, 230107 + 0.12721/D + 8,12834 D
V = 0,02501 + 0VRT2L D + 2.41270'D% + 8,12854 D°
(11) ‘Michelia species (169)

V= 0,55084 - 1,843% JD + 11,29170 D*

(12) Terminalia nyriocarpa (65)
Tog, V = 2,52144 + 2.31085 Log, D

(13) Phocbe goalparensis (96)

. ¥ V= - 0,65767 + 5,21650 D + 0,80684 I

(14) Schima wallichii (182)

JV = 0.28089 + 4.61960 D - 1,65581 D
(15) Amoora yohituka (54) ‘

JV= - 0,004 + 3.94308 D - 0,79729 /D

(16) Tetrameles nudiflora (144 )

V= - 0,50080 + 2,41166. D+ 1.12639)F

(17) Duabanga sonneratioides (84)

¥ = - 0,01217 + 5.59950 D - 0,28981 JD.

(18) Ailantus grandis (48)
VV = 052056 + 5,16761 D ~_1.85315 /D

(19) Machilys specles .(414) . o

VAR = 9,83970 + 0,071160% - 1,358670 + 2.29781 D
’ or



(20)

(21)

(22)

(23)

(24 )

(25)

—90—
V= .0,07126 ~ 1,53867 D + 9.83970 D® + 2.29781 D>

Symplocos spigcats (131)

JV = 0.24830 + 2,44627 D + 0,48232 ¥D

Salmalis malabaricum (82)

VA% = 5.48515 + o, 04507 PP ~ 0934610 + 9.16057 D
or
3
V= 0.04507 ~ 0,98461 D + 5,48513 D° 4 9,16057 D

Sterculia villosa (114 )

NV = 0,35095 + 4,99515 D - 2,14175 J‘ﬁ'

Engelherdtia spicata (66)

log, V = 247655 + 2,51086 Loy, D

Beilschriedin species (96)

V = 0.51101 - 1.78643/D + 11,19974 D?

Rost of species (4314 )

/¥ = 0,1240 + 4,00803 D - 1.05;844\[5_‘

Bedul PLY ICG VCIUMZ

Ply-log volume upto 30 em diemeter top over bark limit was
caleulabed from the felled free data of the plyvood species folled in Thase

I, I & 111,

, :
8.5.2 In order to estimate ply-log volume of a plywood spceies,
Tepression funetions of the follouing form were tried:

V=

"T

v

a

+ b DFH, '

a+ bD2H1+ d32'H

a

a

a

+ bD*H + o N,
+b DH, + cH

+abD2+ GH1+'dH

a;l-bD2+CD2H1

v
Vv

]

at+blog D+ec loge Hy + dlogeH

-l

a+blogGD+cloge Hy

VAR = ot bPRH,

VpRH

"—"E.""‘b]:l,*;r c

5



whers: V = Ply log volume under bark upto 30 em top over bark
dlamcter limit (md),
Hy= Ply log Lengbh upto 30 em ‘top ovor bark limit (m)

H = Total trce huight (n)

Il

D = Breast height over berk ciamster (m)

89543 In the abova functions, ply log ‘volums or a transformud form

of it was taken as dependent varisble and breast height overbark diam-t.z,
ply log length upto %0 em top ovarbark linit, total tree h-ight or a
function of these as indszpendent variable, The following regression
equations were selucted considering the standard error of the estimata,
the mltiple dotermination coefficient and the applicability of ths
particular equatiocn in the entire range of the data,

(1) Pinus wallichians (79) ,

logg V = - 1.37860 + 1.20654 log, D + 1.03881 log, Iy
(2) Ablos densa (125)

log, V= ~ 1,49827 + 1,262 log, D + 1,08600 log, H
(3) TI'suga brunoniana (59)
logy 7 = = 0.97597 + 1.61288 log_ D + 0,979%5 log, Hy

(4 )/ Iatix griffithii (23)

Log, V. =-2,32379 + 1,35338 log, D + 0,95718 logy Hy + 0.34964
/ log, U
(5) Quircus species (73)

Ioge V =-1,076873 + 1,57230 loge D+ 1,06267 log0 Hl
(6) Betula alnoides (38)
— IV
~ 0,R1214 logo H

(7)  Acer laevigatum (100)

Logy V= ~ 177857 + 1,26971 log D + 1.09773 log, Hy
+ 0.12810 log I
(8) Cagtanopsis hystrix (58)

T.og0 V= 0,28625 + 1,701153 ‘loge D + 1,13822 logc Hy
~ 0,3432¢ logg H
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(8) Michelia species (67)

Loge V=-1,33404 + 1,41186 log, D + 0.92239 log, H; + 0.10727 log, H
(10) Terminalia myriocarpa (40) ’

Log, V= -1.56960 + 1,47132 log_ D + 1,01809 log, H, + 0,12108 log_ H

s
(11) Tetrameles nudiflors (53)

)
g
<

1l

. =0.54073 + 0.99178 log_ D + 1.51378 loé'e H) - 0.52701 log_ H

(12) Ailantu grandis (74)

Loge V = -1.74877 + 1,23138 :I.(:Jge D + 1,08387 1°ge Hl + 0.04457 loge H
(13) Salmalia Dalabaricum (58)

Log, V = -1,75680 + 1,25280 log, D + 1.16692 log_ H,

Number in the brackets show the number of trees on which the regression
€quations are based.

B.5+4 The wlune ®duations, as under, were used for species for which no
separate equationg weré developed :

(1) Volume equations of Michelia (S.N,9 above) for Cedrela febrifuga,
Cedrela togna, Duabanga sonneratioides, Albizzig species, Anpgeissus
Specres and Lagerstroemia species,

(i1) Volume equations of larix griffithii (S.M4 sbove) for
Cupressus species, ,

8.6.1 ENUMEAATED TREE WOLUME

The breast height diemeter of each enumerated tree was substituted
in the selected local volume &uation of the species and underbark volume
of each enumerated tree was obtained,

8.7.1 WOLUME PER HICTARE

Using the volume of each enumerated tree, estimate of volune/ha by
species and diameter class as well as volume per hectare irrespective of
species and diemeter ¢lass was obtained for each sample point as follows'-

Volune/ha = BAF x . % V)

i=1 B,
i
where; Vi = The wlume of the ith tallied tree from local volume equation.
Bi = Basal Area of ith tallied tree,
n' = ih, of tallied trees it the sample point,

BAF = Basal Area Factor of the relascope.
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8,742 The estimate of volume/he by species and dameter class was done
for each priority and arrangud aceorcing to the grading of the specics,

8.8.1 TCTAL GROJING STCCEK

Estimate of, volume/ha in cach diameter class of a spccies when .
multiplied by tree forest area give total growing stock in sach priovity arca,

8¢Sl  PLY IGG VCINWE

Ply log volums upto 30 ep top over bark limlt was ustimated for
each tallicd tree of Plywood specics using the selezctod ply log volums
equationg,

8+10s1 PLY IGG VCLIME ER HECT.RE

Ply log volune per ha at each sample point vag cstimated by
Speclss and dlancter from the tallied trees of plyvood speciss using the
following formla s

Ply log volume/ha = RAF V3
B:'L
Vi = Ply log volune calculated from the selscted ply log volume

equation for the ith trec of g specics,

Bi = Basal Area of ith talliag tree at a sample point,
n = Total No.of tallicd trecs of a poiint cluaster class,

BAF = Bagsal Arva Factor of the ias‘tmmu:it.

8410s2  The estimate of ply log volume per hectare by spcies and dlameter
was mad: for a ply log volume/ha at cach sample point for cach priority,

8,11.1 TCTAL PLY ICG VCINME

-

The total ply log volume was obtained as a product of the
PLy log volume/ha sné the tree forsst area of the priority,

8.12.,1 STANDARD FRR@R

The systematic sample was considered to constitute simple random
samples  The ostimeto of stancdard error was obtaiped as under:-

¥i = Volune/ha (o) or Ply log volume/ha at the ith sample moint.,
n' = Total No.of sample points,

Average volume/ha (e ) = %Y
n
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Z( yi \"' }-

> 1 — .
Verianse V (y ) = n L nel

Ignoring findig memulation ogercoiion froter

5B ==gjv @-) '
SgBe# = 2:Ba y 100
}v-

Qeldel  GIENS ESR IBCTARR
The trees tallied at a ganplae point yere ewlagsificd by sprcics

and dlam<tore The catimates of stems/ha by opaclay snd-dlameter wora
obleined at cach samplg peint 28 undar s

Stonda = ar 2 L
L L=1 B
whaores
Bi ¥ Bagal Av¢a of th. ith talllet tecg at w sanple poink
0« Vo.of troes tallied at a sample poiaf,

BaF = Bagal drea Foohor of thf instoymnentg,

B8e13.84 An estimrte of the gverage mumb.: of st-msfha by spreics and
diamster class was dong fron the tallieC tivos at all th. sample poinis,

8o14,1 TICTAL STEIS

An estimote of total number of stems was made as & product of
stans/ha ond the tros forest ares of oviority,
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~186= .
EAIOAITE-E.

LPEIOTL 6.1
( Vivi PeRa 5.5.7 OF i RIPOAT

SIOPE CL..S3 M0 SLOPW LMIGTY #ISE i (HILL & 33 Jo. OLOPE AZ.,
AT

SILTEATE 04 S0P Al JITS/LOGLTE JHIES T Piw 7 I..
Pileck Slepe Closs Slopa length  Compartment Hill face  Total Ffor
elrng inm mupber (logging (:1 ope) 1r=-a. slope
. units) in h=. tloss
- 't T 5 : 5 5
Chaesilakha Upto ‘O,u 1000=-1500 5 4 83
(co to 170) 88
30% -~ 50% [ 500 0 2 485
(170 =~ 272) .
90C = 1000 6 4. 116
1C0C - 1500 1 179
25 .48
54 - 173
5.B 70
e 201 .
9 ~ 218
891 -
15C0 - Q0G0 1 B 264 N
2000 -~ 2500 R 452
. 7 &H7
10 B Rl
730
2500 = 3G00 2 A 97
3500 ~ 4C00 38 201
‘ 5764

50% = 60% .
(276 = 31°) 1600~ 1500 6 B g2 92

()]
# |

Total Chasilalkhs Block 70




i X
1 2 3 4 5 8
Gounn 305 - 5‘05% 160D~ 1500 7 e
(17° < 299 1536 ~ 2co0 5 &0
ZOCE = 2500 8 056
B0L0 - 3500 8. L3583
TEU0 - 000 3 iica 4365
50% - 608 2500 = 2000 5 a4 o
(279 .. 319) 4 Y6
o 1ig1 1161,
CCF ~ R00% 1060 - 1500 2 229 249

5375

Tart e Upto 5UF 1500 = 200G 140 e
(0° -17°) 2000 - 2500 13 a1 o
20k - 50% LGCO - 15CC 1 4 80
(170 — 270} 9 B 101
' % B 54
6 4 167
559
2000 - 2500 i 198
. 569
) 767 1106,
50% = 50% 200C - 2500 ¢ B Tasl 553
f£7° . 2% - L
6C% to EC0% 1580 - 2000 L 153
(32°% - €0%) 2000 - 2500 1B 796 L200
Iotal Takte block YR

Tela 50% -~ 50% 2000 - 2500 1 564
(L7° - 27%) 500 = . $E0O p) 34g
3500 = 4060 3 218 1130
60,3 - 20()‘ 1500 - 2500 2 50 7
(51.° = 60° ‘ - . §
Totwd e Tela bloclk ' 1156 |
Tot2l vor Prioriby =1 | 12579



5

Yt ¥

" <188

.

Abshraoct of ared of Prioritv T

'&rea in hat

Slope length ) Slope class

class.inm -
L3303 30#-50%  50.50% 607-200% Total

L 500 - 485 - - 485

500 - 1000 - 118 - - 118
1000 ~ - 1500 88 999 431 229 177
1500 - 2000 120 465 ~ 453 1038
12000 - 2500 214 2493 251 796 3754
2500 -« 3000 - 497 1161 - 1658
3000 = 3500 - 1352 - - 1352
3500 = 4000 - 2229 - - R229

Total 422 8636 1845 1478 12379




=185
p APPRIITZ 8.2
( VIDE BuR. 5.3.7 0F DiE LEPOAT )

SLOPE OLASS .ND SLOPE LG WISE sz, (MILL #.CE 0R SlOPF AREA)
SIATRUINT O COuP J{‘]IvEEL‘."TS/LOGGIn’G U ITS To~PRIQATIY II.

PRIGRITY IT

Block dlope Class Slope length Compartment, Hill face Total for

class inm mmber (logg~ (slope) ares slope
- ing units) in ha clasy
1 2 3 a 5 6
Barsa |,  20%-<50% 500 - 1000 11 B 145
(17°%27°) 1000 - 1500 3 187
" 1500 - 2000 1 260
h 14 323
665
2000 - 2500 e 213
2500 - 3000 10 2 553
12 A 337
690 1918 »
50%-60% . 500 12 B 17
(27°-31°) 500 = 1000 10 B 7
1000 - 1500 8 129
1500 - 2600 4 234
5 197
341
2000 ~ 2500 6 452 1016
60%=200% 500 -~ 1000 7B 34
(31°-60°) 1500 - 2000 7 A 215
2500 « 3000 9 426 675
Total Barsa block 3809
_T/
Dute upto 30% L 500 1 21
( 0%-17°) 2B . 2
. 40
1500 = 2000 3B 113 158

e e




w190

1 2 5

4 5 8
ute 30% - 50% 500 2 4 6
(17° ~ 27°) 3 4 25
1B 5
10 35
71
500 - 10C0 11 58
1000 = 1500 9 56
14 171
211
1500 = 2000 12 153
200C - 2500 44 200
6 99
7 158
8 120
13 87
664
2500 = 3000 5 173 1828
Total Dite block . 1486
Ganro 30% - 50% 500 - 1000 43
Q7° ~ 27°) 1000 - 1500 122
1500 ~ 2000 1 76 241
50% w £0% 1500 - 2000% 8 £ 24
(270 - 31°) 24
60% -~ 2000% 1000 - 1500 3 58
(31° - 60°) 1500 ~ 2000 2 150
® 6 155
#* 3
#*Slope length class 7 11_5_+
epproximate 460 516
Total Gango block; 781
Kamjee Upto 30% /. 500 15 B 44

0° - 17°)




=191

2 3 4 5 8
500 = 1000 ., 15 A 45
20 %9
84
1000 - 1500 16 4 46
1500 ~ 2000 29 151
3G 142
293
2500 ~ 3000 19 B 107
21 167
274
3000 = 3500 18 B 102 813
204 - 502 /500 4 B 2
t e w 5 B 13
U323
6 20
18 4
50
* 500 - 1000 16 B 37
R2 35
25 59
26 B 15
27 A 30
27 G 9
185
1000 - 1500 2 237
17 A 74
23 67
27 B 41
28 A 63

482




0. G

*

1 2 3 4 5 8
1500 — 2000 3 149°
T 4 60
I R K1Y
13 -
14 a8
522
30% ~ HO% 2000 = 2500 4 4 82
(17° - 27%) 9 87
- 26 A 75
242
2500 - 3000 17 B 117 1598
1
' 50% - 0% / 500 19 4 7
C @ - 3°) 1000 = 1500 126
> 11 70
208
1500 - 2000 12 137
14 96
253 536
60% - 200% / 500 %6 B 156
(31° = 0%} 24 55
191
1000— 1500 & 4 0z
10 106
. - 199 390
Total famjee block 35387
Singi, 20% - 50% 100C - 1500 9 73
A3
(17° - 27°) | 14 92
' e 165
1500 ~ 2000 2 . 126
10 208
19 351
20 * 111

796




wel 5w

1 2 3 ) 5 6

Singi 2000 -~ 2500 16 335
2500 ~ 3000 7 178

3000 « 3500 5 122 1596
50% - 60% 1000 — 1500 15 245
(27° - 31°%) \ 17 147
392
1500 - 2000 5 50
12 72
18 157
22 42
321
2500 = 3000 4 262
- 8 3681

623 1336
60% - 200% 500 - 1000 11 41
(31° -~ 80%) 1000 = 1500 6 66
13 83
149
1500 - 2000% 1 242
' u 21 go

330 520 -
Total Singi block 3452
Total for Priority II + 12584

® Slope length class approximate, -




Abstract of area of Prioritv II

rea in that

Slope 1 ength Slope class

clasg in m -
{30%  30%50%  5OZ-80% 80%-200% Total

£ 500 59 121 26 1m 395

500 « 1000 81" 429 .7 s 595
1000 - 1500 46 " 1187 17 404 2424,
1500 - 2000 406 RL72 967 1005 . 4550
2000 ~ 2500 - 1453 452 - . 1gs6
250C ~ 3000 . 274 1158 623 £25 2480

. 3000 = 3500 . 102 T 1pe - - 004

Total 971 6623 .. R870 &100 1R864




w195
APPRIDIN 8,3
(" VIOE PUAL B5,3,7 OF THE RFPOAT )

SIOPZ CLASS XD SI0PR LG «ISE LRE. (HILL 7aCE 0 SLOPE
alzi) STLTR. T OF -Gp, AT, BT/ LOGGIIC UNITS I PRIORITY IiT

PRIORITY IIT

«

Block Slope Stope lengbh  Compartment  Hill face Total for

class class in m mumber loge-  (slope) Slope
' ing unit area in Clrss
, ha
1 2 3 4 5 : (§]
Chengakhe  30% - 50% 1000 < 1500 1 169
¥
(17°% 27°) 1500 = 2000 5 122
2500 ~ 3000 7 104
3000 ~ 5500 2 410
» 3 164
575
" 3500 « 5000 i 800 2090
60% - 2005 100 - 1500 4 868 868
(31°. 80%)
Total Jhanealha bleck 2978
Daphu Upto 50, 3000 ~ 3500 =4 516
0% .~ 17°) 4000 ~ 4500 —“ 5 344 - 857
30% -~ 50% + 1500 - 2000 2 & 111
@7° - 27°) 2000 ~ 2500 1 %78
2500 — 2000 34 136
3000 ~ 3500 & 310
%3 569
579
1000 ~ 1500 g 719 1971
50% ~ 60% 1000 ~ 500 49 259 239
ro- %)

Total Duppw Sloclk 2A67

v -



196w

1 2 3 4 5 6
Dolukha 30% - 50% 1000 - 1500 8 264
(17°- 27°) 1500 - 2000 i1 247
: " 000 ~ E500 7 220
10, 622
. 842
3500 -. 4000 5 206 1559
50% - 804 1500 — 2000 12 75 T
(27°%~ 31°) 2000 - 2500 @ 117
. ) 5 292
. T 209
‘- . 2500 = 3000 9 304
) 3000 - 3500 77 1003
{69?3: -~ 200% 200 = 2500 1 +19%
(5.° - 60°) A 199
- 394 394,
Tobal Dolukha block 2956
Gonghka  30% - 50% 1000 - 1500 7 g4
F(17°- 27°) 17 149
253
1500 - 2000 262
264
526
2000 = 2500 1 591
10 127
11 85
12 157
15 139
2 g
15 1R7
18 3\
T 2373 ]
508 - 60% 1000 - 1500 3 : 56& T
(27°- 319) 4 180.
5 44
2000 ~ 2500 e 1192




' wl97-

+ 1 3

3 4 5 6
Gongkha  €0% = 200% 1000 = 1500 G 155 155
_(31° - &%)
Total Gangkha block 3720
Pachu. Upto 30% 2000_~ 2500 _ 5 205 205
(0° = 179 1000 — 1500. 10 67
30% - 503 1500 - 20¢ 2 118
o o “
C13-29) 5 L
5 335
7 107
9 267
- 968
2090 - 2500 1 268
112
380
2500 ~ 3000 8 203 1618
Total Pachu blpck 1823
Tl -5 2000 - 15 5
Tula 30% ao%o 00 = 1800 .5 300
{(17° « 27°) 2000 - 2800 . 1) 3gg
2500 - 3000 i 352 961
. 50% - 60% 1000 - 1500 2 314
(27° - 31°) 10 259
o 573
1500 - 2000 6 284 857
60% — 2001 500 - 1000 1 oL3
(31° - 63°) 3 82
7 162
497
1000 -~ 1500 9 199
1500 - 2000 8 130 826

Total Mala blocl;

2644

Total Priority LI

16838




=l 3G

Abstract of area of Priority IIT

lin hat

Slopé length , Slope Class '
class in -

{308 80%50%  S0%-60%  60%-200 % Total
500 - 1000 - - - 497 497
1000 - 1500 - 1035 1732 1242 4007
1500 = 2000 | - 1994 357 130 2481
R000 - 2500 205 5473 681 - 1394 4753
2500 - 3000 - 1093 .544 - 1437
3000 - 3500 216 1254 177 - 1647
3500 - 4000 . - 1006 - - 1006
4000 - 4500 34 - 719 - - 1060.

Total o 762 10572 Bao' 2263 16g8g




SLOPE CLAS3 VD SLoPR LENGTIH

=190

APPR DI

Bat

{ VIDE PiR:y §.%.7 01 TE IPORT )

ot e W
17 OE ads Loy

( HILL FiCE 08 JLOPE AREL)

STLTRBIT OF OONP AR EITS/TO00 113 o 715 T PRIORITY IV,

-

s

e

. Bloﬂck ) Slope clazs Sicpe length Compartuent Hill face - Tota]
) . c’ass inm nupmber (1og- (slope)
ging unit) area in ha.

! 2 3 - ” 5 6
Chimakothi  Upto 303 1600 w 1500 16 65
{0°- 17°) 1500 ~ 2000 15 74
2000 -~ 2500 5 18g
12 69
14 69
526

2500 - 3000 13 . 145 610

30% - 508 1000 ~ 1500 3 35

(17° - 27°) 9 06
- " 129
1500 - 2000 | 15 72,
2000 - 2500 1 83
Y og 142
225
2500 - 3000 2 139
1 225
17 223
. " 5g7
3000 ~ 3500 5 276
) 105
16 146

ST 1510




1 2 3 4
Chimakothi 50% - 60% 500 - 1000 4 52
(27°- 31%)™ s, 19 79
) 131 131
60% - 200% " 500 - 1060 20 72 72
- -(51% &0°) -
Toval %imkotl}_i block _ 2353
Chukha Upto 30%° 1000 -~ 1500 23 109
(©° - 17°) 1500 ~ 2000 2e ~ 134
T R000 =~ 2500 20 _ 163 406
30% - 50% 500 - 1000 7 B AT
-(17°= 27°) - 1000 — 1500 4 53
5 43
6 67
16 79
240
1500 - 2000 18 87
200C - 2500 21 118
2500 « 3000 11 135
13 323
14 187
645
3000 Z 3500 8 170
15 195
.19 205
) — 570 1778
508 - 608 1000 — 15C0 9%
(27° 31°) < 53
3 B .58

04




1 2 3. . T4 5 6
Chultha 2000 - 2500 10 a 211
: 12. 139
| 17 133,
- 183
2500 = 3000 7 4 473 1160
60% - 200% { &0 10 B 22
(31°- 60°) 560 = 1000- 34 20
2 1CCC - 1509 S/ 43
1500 - 2000 51 90
9 163
753 348
. Total Chukha block 3692
Geekha 30% = 50% 1000 - 1500 10 167
(17° 27°) 2000 — 2500 5 271
141
412
2500 ~ 3000 1 - 484
3000 « 3500 3 184
) . 202
13 386
3500 ~ 4000 2 652
50% ~-60% - 50 = 1000 .. . ¢ 181
(27°- 31°) 1600 - 1500 6 103
129
. 233
1500 - 2000 12 150
7 2000 -~ 2500 8 164 727
Total Geakha block _ i 2828

L]

F—
/




=202

&
-ip wer —
v

1 e 5 4 5 G
Ha 30% -~ 50% 1500 ~ 2000 300
17° - 27%) 2000 - 2500 ) 343
3000 - 3500 297 A0
" 509 - 605 1500 - 2000 1 410 )
o o = -
L2F-9D 2000 - 2500 2 259
' B 153
392
2500 = 3000 5 102 - 804
Ttal Ha block 1844
Nehalun Upto 30% 1000 - 1500 1 155 °
(0°% 17°) 2500 = 3000 1 289
3000 - 3500 10 225
3500 — 2000 3 601
2000 = 500 4 283
5 431
” 84 oogd
50%0- 50% 500 -~ 1000 9 1ig
(17°= 27°) 11 160
’ 278
1500 - 2C00 8 241
14 206
_ D47
2000 - 2500 T2 241
2500 - 5000 6 318
7 240
558 1624
50% ~ 60%- 500 BE 29 29
(27°- 516J ) ‘ I
Totel Tichalum block 3737
* Totul Priority IV 14449

g | A




dstract of area of Priority IV

tin hat

Slope-length 3lope class

class inm

£ 30% 30#=507  50%-60%  60%-200% Total

£ 500 - - 29 R2 51

500 = 1000 ; - 394 58 102 808

1000 - 1500 329 55?_8 436 43 1346
1500 - 20-0,0 - 208 1006 560 253, 2027
2000 - 2560 189 1339 1039 - 2667
2500 = 3000 9 __ -7 575 . 3278
3000 ~ 3500 225 1780 - L 2005
3500 - 000 ] 601 .. 652 ‘ - - 1253
4000 - 4500 814 - - - 814
Total © 3095 7983 2951 420 14449

/Kshama/





