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1.8.8 (d) Po st. Telegraph, Telepho-rie :- F ac~ti'es of telegraph, 
telephone and post are rN ailable at Phuntsholing. There is a branch 

, po·st offie);); (without telephone;·or .. telegraph f8~iiities) at Gedu. 
, 

1.8.9 (e) Han Power:- There is acute shortage of unskillei and 
"skilled lal::our within the survey area. This is because of 

small popul:ation with primnrily agricultural economy. 

1.8.10 (f) ~liaries:~ The Bank of Bhutan has branches at 
Phunt sholing and ChiInakothi which ere close to the survey 

area. Educational and me:lical fr~ilities are also available at 
roth these plrees. 
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CHAPrER - II 

AR&l. COl-'lFurATION 

2.1.1 MEl'IDOOIDGY 

The fONst type and land use classification map~ were prepared 
on Survey of Iodia map sheets - scale :i. t 50,000 - usihg; ~rial 
photographs. For priority- I and, II areas infrared, blECk and white 
photographs on 1: 20,000 scale, covered by task lb. 848-A (photography 
of 1977-78) whioh were available, were interpreted. Old photographs 
(penchromat.io hlcck and white iootography of1956-58 .. scale ,1 : 35,000 
approx.) were used for priority III sh~ ~V crease 

2.1.2 The following land use 'ole.ssification Was adopted 

,'. A - ',Forest land 
~: 

Scrubs 

Fir 

Mixed oonifer 

Bro,adleaved mixed -with conifer .': 

Broedloaved sp~ies 
, .. ; 

Blanks' ... 

B - Ibn forest 

.0J 

", 

w &ter' spre ads 

B.arren slop es 

Habitation and 

Cultivation 

-It Priority It II, III and IV have ,been, defined'in pm-ri'2.2.1 end 
, 2.2.2.0 

o_._ .6- .; . . ...... 
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2.1.3 Three density olasses were recognised for land under tree 
forests(Fore~t land excluding scrub and blanks) as under : 

'i) low density ;'·i ":::E-20;r 

eli) Medium deiisitf : ;-·;i();.J){Y£ .~. 

(iii) High density . ~ 

60;£ and above 

?1.4 The Bro ed .. leaved forests }'lore .distinguished into- two categories 
viz,,: . $Jllall.siZE: crown· and large· si~e crown,. in interpret ation 

of i¥rarEd. p,hOtogl.:~p'hs. Acc9.rdingl_y i a:i"'6as under these, two categori os 
i~ diffeI'_ent 'density classes were .sepa:l:"ately; conputed for priority I 
and ;1:.1. areas •. fu such di:stincti.on could be 'maie in interpretation 
o.f oid pmts>grfl:Ph13 used for .prior;i.:ty III 2Jld IV ;:-reas. . 

II!: , •.• " •• , .. ' -. 

.. f ' 

2.1.5 The metho'dology adopted for interpretation of aerial photographs 
and working out land. use patt.ern has been described, in detail, in 
Chapter: VII - Part II. ..:. " .' 

2.2.1 PRIORITIES 

In the initial stages of the survey, it Was envisaged that 
work in some portions of the project area which d'e px>re easily 
~cessiblel would be corrq:>leted first· and report be compiled. 
':'ccordingly, the entire erea was divided into three priorities, 
priority I, II ",nd III - mo.I'$ -?Cc essi blo ~e as being included in 
priority 1. The compilation of report separately, for each priority 
could not subsequently be done. The diVision, was however maint ainErl 
so that assessment of growing stock to the desfred degree of 
precision could be made independently for each part. The original 
priority II area was divided into three parts -;.Prtotity II 'A), nCB) 
and II (C). Since adequate sample points were not available in 
priority II(B) and 11(0), for independent· assessment, these two were 
combined for the purposes of analysis of data and cOlIJlutation. , 

2.2.2 The entire project area has been divided'in't.o four priorities. 
These correspond to the, .initial divisions as. under : 

Priority area as used 
- - --..... _.-_ .. __ .. -..... _ ... ia ·thi:s-report· --- . .. _ .. - ...... -

'. 

I 

II 

III 

IV 

Oorrespo nding to di v isio n 
'done at···init·i-ar-·st·-age · 

r' 

II (A) 

n(B ) 
II (0) 

III 
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2.2.3 The boundaries of priority areas have been shown in the tr~ing 
at pege l(a) and also on the re~ouroe maps at page 19(a) t:. 1..0(b} 

of this report. j 

2.3.1 BroOKS 

EGCh priority e:-ea has b$en divided into number of blocks with 
some pronti.nent natural fea.tures as boundaries. The entire project 
area has twenty blocks which are depicted on the rerource maps at 
page 10(a) & 10 (b). 

2.4.1 AREA STATEhENI' 

J\rea of each block under various land use categories WaS 

deterIllined froID. the rerource maps. The block-wise area statemmts 
for priority I & II and III & IV given in Appendices 1.1 and 1.2 
respectively • 

2.5.1 !@!lQ_ED Ai1.&. 

The area under tree forest for each block 'Was reduced ~cording 
to t.lVailable growing stock of pJ,ywood species per hat in the priority 
[J."ea, by ~pJ.ying reducing factors as under 

.__,---,----,_---------------------------
s. rh. Priority Area 

----------
1. I 

II 

3. III 

4. IV 

Gro\o.d.ng stock of 
plywood species 
per ha. mS 

(para 3.4.2) 

Reducing Factor 

-----------
175.515 0.523 

70.513 0.212 

124.705 0.576 

332.049 1.000 

--

2.5.2 The ePstl"act of block-wise area is given in the following table: 
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CHAPTEa . .! tn 

Q-={CHING STeel': 

3.1.1 GBNE,.~.AL 
., .. 

Thl following p~amctcrs were computod in the s~rvey: 

(i) St~ distribution- number of stems per ha and total numbt1 
of stems- all species ( ply or non ply) and all stems above.' 
5 em dbh being taken into account. L 

(li) Volume:. distribution- grO\oling stock pc:,!, hel rmo total volum. ­
of all trees above 10 em dbh- computed upto 5 em dium( t,,:l' 

( lO'vl(ll') liJni t. 

(iii) Volume 6f plywood species,+- logs of and abovo 50 em di8Ii1 ... t ~ 
onlY' being considered. 

3.1. 2 Host of th<;; ar{;Cl liE:JS wi thin forest type n Broad leaved. If Thl;! rlUJ:lb<:,:, 
of sampb points falling in othor forest typE:S"''v18r,e not adequatE; fo~ 
indcp ndmt anulysis. Accordingly, computation of various parameters was 
donI. t~ atin,; all thE. samplo points within a single category/for~.st typt. 
Com~m'~<:'Gion v!aS hO'lt-!£vt!cr. dona sElpa;'a.tely for each priori:ty e.r<:a. Th" p:~~ cision 
limits flint'. d at.( t 10% (n'-~o~ atr- 0.95 probability ,level fo~ total gl'o\.Jin('5 
stock';')"a~.;· applicablE independontly' to ' each priority ar€a. 

3.1.,5 The 11 Nethoc.ologyl1 for computation of grom..ng stock, strnf'distribution 
ute. has b(:tn describ, d in Cr..apter VIII- Part II.' 

, .. , ... -I' ..... _._ 

3.2.1 ~JNG CF SPECIES 

, , 
All t.ht-l spE'ciE:s have b(tn grouped into fivf.: gra.dcs according to 

th('ir sui tabili ty for ply:;"IOo.o.;. In thE first four groups spLci.::s sui':'l'.b!., 
for plYVlUO,O have beEn plc;ccd a'ccording to thoir krao.€s. Th:;; nam( s of th"" 
Bp-.;cils hzvt:: bfE"n a!!:-rngfd alpJ."l.,abt:tically. Tho 'Speci,.s included in fif'~h 
group, a,",~ not YC:Jt r",co~isGd as suitab16 for plywoop.·~ Th.;; groups Dr r'. as 
undGr:- . .1: 

group . ~ 

I 

SI.,'No·. 

f 1. , 
·2. 
3. I. 

4. 
5. 
6 .. 
7. 
8. 
9. 

10. 

058. ' 
C62 

,,011' ' 
016 
010 
(65 
'056 
009 
017 
039 

.' 
Acrocurpus fraxinifolius 
Ailantus grandis 
Amora wallichii' 
Anthocephalus cadrumba 
Betula SPF~ 
Canarium sikkimense 
Chuckrasia tabularis 
Mangifera indica 
Ptsrospermum aCGl'ifolium 
Schima wallicbii 

CCNTD ............ .. 



~-______ S .... 2:._e_· c_i_e~s_n_am_,_~} ____ ~. ___ ~'_._. __ 

.Albizzia spp~ 
Anog.aissus SPp. 
C ';' c;r c,la sPp. 
DlJ.abanga sonneratioides 
IagcrstrOE:inll.B Spp. 
Michelia sPp. 
Quercus la'1lellosa) Not difff'.r~;ntiat,:,"d in 
Quercus linea ta ) priori ty I & II- para 
Quercus spp. ) 3.2.2 below may dso be 

) seen. 
S~lmalia roalabaricum 
Terminalia nzyl'ioCal'pa 

Abies densa 
:ice~ spp~ , 
...l.dina' cordifolia 
Bucklandia populnea 
Cupr'essus sPP • 

. larix griffj,tlti.i 
.' finus wallichiana 
~opul\1s sPp. 
TetramelG$ nudiflora 
~sug: .;~runOni~na. 

------~~~--~----~----~~M_~ ____ ~ ___________ ~ ____ ~--------________ . 
" 'f. •• ,-

'Alnus ·sPP • 
... Cas ta'1opsis app. 

}1achilus sPP. ,. 

---------------~--:>':-, ..:;;..--.O: .. ;._--~--------------7". "::-" __ 
i 1. 

2. 
3. 

'4. 
5., 

.. '. S:~:~ 

7. 
... 8. 

9. 
, fa. 

11. 
~. 
13. 
14. 
15. 

\.. 

028 
(J74: 
(J79 
O5L 

, i 035·';' 
010 
'Q~,i 
005 
10~ ". 
012 
CO~. 
ooi 
C06 
(flO 
(fll 

. ,l.c~ci~ catechu 
: i '\.~€sculus punduana 

AlaIigium spp. 
Alstonia scholaris 

" .AI tingia' excf;lsa' 
Jmoora rom tuka , 

. 'Iirtioa:rpus SPp. 
Ba\lhaunia spp. . 
Bl;)ilschmi6dia., sPP. 
Bischofia javanica. 

,\._ Brid61ia retusa . 
Callicarpa arborea 
Cassia 'fistula ' 
Cinnamomum cecicoc:la'plm.Ei 
Cinnamomum tamala ' 

. :j ,( . \" , 

CCNTD •••••• 
.. 1' 



_ Grou!:L ~ SI. N9.t : 
,~ 

16. 
17. 
18. 
19. 
20. 
2:).. 
22~ 
25. 
24. 
25. 
26'. 
27. 

,.28.. .•. 
29. 

. 30~' 
.51. 
32. 

' 33 • . 
34'. 
55. 
56. 
'37. 
38. 
39~ 

" 40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 

a Code 

.,' 

®9 
092 
090 
024 
023· 
00.0 
m8 
005 
086, 
084 
r:Jl5 
095 
099 
008." 055 _, 

, ,(J)4" 
022 . ' 
096 .. , 
101: 
C45 
105 
015 
oes 
055 
(:62 

003 
105 
007 
rna 
C08 
093 
101 
res 
019 
076 
0'37 
030 
098 
003 
001 
017 
016 
091 
100 
097 

-15-

. 
Clochidion assamicum 
Cor din obUqua,' 
Croton tingliuro' 
Dalbergia latif,olia 
Da.lb€l'gia sissop 

-'B!:"n"etaa laneifelil\ se..\=>k...,.u·~~~ A.~/~~ 
Dillonia indica. 
Drypotus la.ncir~lia 
Echinocarpus st~tculiaceus 
Elaeoca-rpus sik1dmensis 
Engelhat dtia spicata. 
Erythrina'sPP.' 'V' 

Eurya japonica 
Evoclia spp. 
Ficus spp. 
Garuga' pinna ta 

·:Gmelina a:rboraa 
Gynocardia odorata. 
Cynocardia spp. 
Hymenoaictyon cxcel~Um 
Jambosa formosa . 
JugJ.,ans rogia 

. Junipe;rus spP. 
F.ydia calycina 
Lannea ,coromandelica 
laportea crenulata, ; 
Lindera pulcher rima 
Li tsaea spp. 
Macaranga spp. 
Nagnolia. spp. 
Mallotus spp. 
Mdiosma spp. 
Mesua ferr ea 
Horus laevige.ta 
Cstod€s paniculata 
Phoebe gOalpa~ensis 
Phoebe hainesiana 
Phoebe lanceolata 
Pieoa spinulosa 
Pinus roxburghii 
Prunus spp. 
Rhododendron spp. 
Rhu$ spp. 
Sapium eugcniaefolium 
Saurauia napaulensis 

CONTO •••••••••• 
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~ I i Group. ~ SloNo. I Code I Spcci6s name ~ ~ l 
61. 021 Shorea robusta 
62. rno Spondias mangifeTa 63 •. 059 Sterculia sPp. 64. 077 St€roospermum sPp. 65. 057 Symplocos spicata '66. 034 Syzigium spp • .v 67. <m T ectona grandis 
68. OO~ Talauma hodgsoni 
69. Cf1,~ Taxus baccata ( 70. (60 T61'nrl.nalia beloriea 71. .c~6 Terminalia tomentosa 72. 001 Trewia nudiflora 73. 019 Vitex haterophylla 74. .>99~ Miscellaneous spp • 

..l. 

3.2.2 Two diffE'ren't spocies of Quercus in·, group II (S1. NO.7 and 8 
und(;! group II in the ~bove .table ) were npt rc:c~gnisod as &uch in survey 
in priority I ~nd II ar~as and all the trees of this genus were put undQ= 
Quercus sPP. (S1. No.9 .. or code No. 009- groUP)I). ThrE:Je diffc!'c.nt 
catogori~s woru ,hOvlWQr differentiated and data rocorded accordingly fo~ 
surv€y in priority III and IV al'l;as. 

3.3.1 NUl'lBER CF STEMS PER HEG'r~\J.tE 

The sp\:lcies ana diameter class ... wist. distl~ibution of stems 
p~r ha for cech priority aN·a has bo"n gi VEIl in App(mdix 2.1 to 2.4 

3,3.2 Th8 abstract of .riumber of stoms per ha for oach group in all 
priol.'iti( s is given in thl. following table: 

CCNTD ••••••• 
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3.:3.3 TlJ.e t'otal :num~.tl'.·."of ... st6ms in ' '000' by spucies 2nd diam';Jt .. :;; 
classes, separat0ly T.o!,~eac~ priority a:r!".'a arB g~v(\h' in Appenoix:3.1 to 

'3:4. . ... 

Th~ volumo per' ha:' by"spE;'cies <lnd mamt'ter class()s f or each 
priori ty area aI'O given in Appendices 4.1 to 4.4. Tho volume has been 
comput~d for all the tre6S above 10 cm dbh and is for all the logs upto 
5 CIJl diameter ( lO~l1f,r liIni t ). ':, " 

5.4 • . ? The abstract of volume pe,l" ha foI' each group in all the 
priority aNas for diamtlt(Ol' classes belot.)' 60 em and above 60 cm i s giV'~n 
in the follo~ing tablc:-

TAB IE 
i . 

Sp :.>ci es group Abqve 60 em ~ 

1 

. 
Plyw,?od species 

'Group .r 

Group II 

Group III 
-.:.. Bl'oadloav(,d, 

'. - Conif er's' , .. 

Group IV 

Total 

Group V 
_ Broadl~avcd 
- Conife;rs 

PRICRITY I 

.- " .... " -- ,-. .., 
8.024 

54.487 

· .. · -8~-800 ' 
0.ffi1 

8.861 

17.725 

69.097 

93.135 
0.401 

95.556 

Total for all spocies: 162.633 

.. 
3 

4.038 
.l • • • .... ..:.. • ..: 

83.2C6 

5.880 
1~244 

7.124 

10.050 

lm.418 

37.386 
1.184 

38.570 

142.988 

r Tote,l 
4 

117 .. 693 

14.680 
1.305 

15.985 

27..775 

173.51.5 

130.521 
1.585 

152.106 

305.621 

CGN'm ......... . 
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,.....-_"" •.• '~~~'"-:-"~, .... ""' • ..:;; • .1 .... """'. '''-'' ___ --........ -.----.-----~___,. _. _,_ 

',- . " , :er ha for "di'amot\.:r cl<1.ss( cm~ 
_~:_.c_~~-_c ~~S~R~e~~l~~e~'·s~' ~gr~~ou~~~~~·~-~te~"e~0~~Cm~,1_~-=Ab~o~v~e~·~·6~a~·c~m~· ____ ~ __ ~T~o~·~~l~-------
~~--_~,1~---~.-' .. ---·· .. -·~:~~ .. ~~-=,~--~~-~,2-----'-' .. -.. ~ ____ ~3~_____ 4 ..... _ .. -

.. -.-_ •.. 
ffiICRITY II 

!": 

Ply\-10od species 

Group I 10.268 
~:. 'f. 

10.132 20.400 

Group II 12.870 18.271 31.141 

3.156 6.291 
Group III . 
( all broad lea.ved) 5.135 

Group IV 7.972 4.709 12.681 

• Total 34" 245 36.268 -70.513 

~on plYVlood species 

Group V . 
(all broad leav~J 68.030 22.449 90.479 

.! " 

Total for all 
Sp"CiflS. 102.275 58.717 

Contd. 
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1 2 I 
ffiIGRITY III 

Ply\/ocd. species 

Group I 

Group. II 

Group III 

- Broadl(law;d 
- Conifers 

Total 

Non ply\.100d spoci&s 

5 • .M1~"· 

15;8'78 . ' 
• < 

·7/947 
0.647 

8.594 

21.76~ , 

51.578 . ,",; 

Group V ._~ ... , ... ,. . ....... . 'ow. • ••• ,. 

- Broadleaved .8+.795. 
-'Conif6rs " 0.184 

. ,.r.. 
'81.979 

TO'lial for all species-133.557 

.L 

IRICRIl'Y .IV ' :. . . ~ 

Pl:y\1ood species 
,..., 

Group I 
" :,' , .. • O • .l 

Group II 
• w • •• _ --- - - •• • 

..... _ .... . . _ ... ..-.. _ . 

Group III 
- Broeoloaved 
- Oonifers' 

""Group IV 
Total 

Non pljl\1ood spe'eies 
Group V 

-BroadlaaV(;d 
-Conifers 

~tal f or all species: 

~ . '.' } ".::' . 

.L 

56.452 .. 

21.28;3 
30.671 

51.954 

8.052 

109.833 

87.505 
3,691 

90.994 
200.<127 

,- -Il' ,{ 
i~ 

3 

45.487 

8.481 
O.lCJl .. 

8.588 

15.050 

,7'6.127 

52.5'90 

.. , 
." ' .. 

32.590 
I. 

lC5 , 717._ .. _ 

r 
_L '" 

4.15.1 

121.431. 

; 8.225 
84.020 

~. 

92.245 

4.409 

222.216. 

19.850 
4 .819 

24.669 
246.885 

4 

11.543 

61.365 

16.428 
0.754 

17.182 

54.815 

124.705 

'114.585 
0.184 

114.569 

_. ' --259.274 

17.526 
-.- ....-. . .. .. -

157.883 

29.508 
114.691 

_. 144.199 

' 1~~441 

332.009 

lCf1.155 
8.510 

115.663 
447. 712 

CCNTD ....... 
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3.5.1 TCTn.L VC,IlJI'£ AND PRECISION 

ThE:; total volume by speci(ls and diamoter classes, for each priority 
area are givfJD in Appenoices 5.1 to 5.4. The abstract is given in the 
follo,~ing tablG:- .', 

Sl. ~ 
No, 0 

1. 

.2. 

T.U3IE 

Priori ty Area 

I. PIyvo¢d spt'cies ( Group I to IV) 

N on plywood species ( Group V) 

Total of all speci~s 

II. PJ.y\10od species ( Group I to IV) 

N on plywood species ( Group V) 

Total of all species 

III. Plywood species ( Group I to IV) 

N~n plywocd spooies .( Group v) 

Total of all sp~cies 

.. . -A. . IV •.... Plywood spaciEls ( Group I to IV) -

N on plywood sp6cies ( Group V) 

Total of all spocies 

I Total volUllla I Pr(~cision 
I 'OOOlm3 .l, __ % ___ _ 

1855&223 

3267.675 

7CfZ,819 

901.815 

. 4.1 

1628.801 

3125.142 

4285.091. 

1492.653 

5777.744 2.5 

----------------------------------------------------------
3.6.1. PLY IDG VC~ PER HECTARE 

The volume of al'! plywood species, by taldng into account logs 
of and abOVEl 30 em diameter ( lower limit) was separately computed. Volume 
equations from folled treo data of second ( Phaso II & III) report of PIS, 
~ere devolop8d for th3 purpose. 

CCNTD •••••••• 
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3.6.2 The volume p(;:r ha of ply logs, by spr citJs and diaT!l_€tH class'-s, 
thus computr.sd, a:re. giv(lh i rr--Appendix 6.1 to 6.4--for Priority 1" ."1:;0 IV a:"' ~as 
N,:spdcti vuly. __ _ 

.A~ .. 

3.6.5 The abstract of volume per ha for each group in all th~ priotity 
• ):i.rElas for diam~te.:r classes , below 60 em 2nd above 60 elll, is giwn in the 

rollowing table:-
. ' 

'. or ha for differsnt class en 
~'"lbovo 60 em Total 

:3 4 

Species grOUp' 
1 

ffiICRITY I __ • ~ , . ... __ • • n 

- " 

Gl',?up I 2.734 . -.:.' 2.C68 4.792 

Group II 15.257 44.986 60.223 

Group III 
... B~oadlC:lav(;d 3.592 3.147 6.739 

0 .. 0±4 0.595 
3·l,3b .3-14" 
7.825 5.4 09 Group rr 

Total 29.4 32 56.195 85.625 

ffiICRITY II 

Group I 3.570 5.245 8 .. 815 

Group II 4.854 9.415 14.269 _ , ". 

1.324 L620 

Group In 
(all broadlcavcd) 

2. 941 

~oup IV 5.218 2.798 6 .016 

12. 966 19.078 Total r 

52~ OM 

-------------......;~--------"""':'"':,---------

CGNTD, •••••• • 



Group I 

Group II 

Group III 

._ Btoadleavcd 

- Conifers 

Group IV 

Total 

Gr_oup I 

Group "'II .. , .. 

' Group III 

- B::08dluwed 

- Conif~.'rs 

Group IV 

Total 

t 

PRICUTY III 

4.951 

2.784 

, 0.293 
3 •. (Jl7 
7.682 

17.175 

PRIGRITY IV 

4.964 -
... L ., 14.659 . 

6.727 

18.491 

25.218 

2.810 

47.651 

5 •. 7.1 TOTAL PLY ICG VCJ.D1.'E .iND PRECISItN 

4:.003 

28.244 

" . 
4.537 7 .. 321 

P.057 0.350 
4.594 7.671 
6.9'70 H.652 

57.475 54.650 

2 .. 593 7.357 

67 .. 363 82.022 

4.582 11.309 

58 .. 643 77.134 

63.225 88.443 

2.694 5.500 

135.675 185.326 

The total ply log volum~, by sp~cies and diameter classes, fo~ 
each priority arca aro given in ;lppondices 7.1 to 7.4. The abst~ad is 
given in tho following t abla:-

s:N. Priority Total ply log volume Pr{;;cision 
tooo' roO . qJ 

1. I 915.478 4.9 
2. IT 319.355 7.1 

3~ ITl .. :. 713.824 6.0 

4 ~ IV 2365.794 4.1 

CGNTD ........... 
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CHAPTER... IV 

YIELD REGULAT I l}J S . _._-----------

CUt of the total area qf tre'6forests or-46,625 ha.ot: the 
project, the maj or portiQ1 i.e. 39,28) he. ( 84._.2%) 1,s covered by IlHardwoodsll 
type. The balance area is under' II Mixed Conifers!\. (401 ha), 11 Broad leaved 
Mixed with Conifers

ll 
(4416 ha) and II Fir II (2528 ha) tYpes ( para 1.7.2). 

The crop increment percentages as dete~ed for 11 Hardwoodsll type in . 
low intensity surveys carried out· by PIS Bhutan{ Phase I, Phase II & III 
an'd Phase IV reports) are, therefore, proposed to be taken as guiding 
factors for calculation of. annual increment for this sul"lley. 

4.1.2 The annual crop basal area increment percentages which represent 
vO!lbne increment percents, as. detenn:1ned at page 55 in Phase :i: report of 
PIS for different species are given below:_ 

Species 

11lnYli ~ne.Jlq~u _-
I·, 

C Cl'lif ercus spp. 

~ual incremen~ 

12•17 

3.52 

5.25 

0.957 to 3.3.~~ 

4'.1.3 These percentages, as calculated in Phase II and III ( para 8.
2

.2) 
and Phase IV reports ( para R.2.2) for sPecies groups occurring.,in 
II Hardwoo~sll tyPe are reproduced below: 0;2.. 

Broadleave: d . spp • 

Group A-
Group B 
Group C i 

Group D-
Group E 
Tim l::er 

C Q'liferous spp. 

2.29 
1.'i'6 

3.86 
1.82· " 
5.16 

".54 to 2.12 

.2.19 
'. 1.69 

4.01 
1.71 
.3.15 
3.13 

0.55 tp 1.62 

-_ 

'-------.-~:--.-.. --------
CCNTD •••••••• . 



4.1.4 The annual 'volume incrment percent figures of 111.5" and 110.5" for 
hardwoods and coniferous species respectively are proposed to be adopted in 
this report which incidental~ 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 eXcessive removal. 

.. The eXploitable di~ter for all broad leaved species at 40 an 
breast,height has been considered suit,able in Phase I, II & III and IV 
reports of PIS. In view of the fact that ply logs can be obtained from 
larger sized,trees, the exploitable, 'di,ameter for broad leaved plywood 
species in this report is proposed to be kept at 60 em at breast height. 
For ·'nori.:.pl,YwOod swcies, it would remain s~ ( 40 em ,dbh) as in otner 
reports of p,!S for 'Bhutan. The exploitable diameter for all coniferous 
Species ( ply and ncn ply both) Would also remain same ( 60 em dbh) as in 
other re port s. 

4.3.1 

Since cull studies were not cfl,rried out separatezy, the diameter 
class wise cull percentag8s for II Miscelianeous broad leaved" species and 
II Firu, as detennined in second ( Phase II & III) and third (Phase IV) 
reports of PIS, in respect of which incidence of' cull highest, are 
proposed to be taken for all 11 broad leaved" an.d. "coniferousll species 
respectively, :in this report. The same are reproduced OOlow:_ 

" Diameter TCull voiume ·~llre~..Q ~~ P~~;~nta,ge ·.ELl,llld~rQ~.l<;=vol~~. :._ = 
class f Miscellaneous broadleaved 0 Fir r:, -'i 

em I specie s ~ (.!hlg,§ don~) 
- -_--.....I ...... ~ - .... '..' .. ~ ... _. 

10-g0 
20-30 
30-40 
40-50 
50-60 
60-70 
70-8) . 
00 a&d, above 

----__ . __ 4._~ ____ ,~_. __ , ___ _ 
6.10 
9.Ei(} 

12.60 
15.40 
17.ro 
19.50 
21.2:) 
22.70 

'. 

6.00 
10.00 
16.00 
21.75 
28.00 
M.60 
41.00 
49.50 

---.t..,p,,:. __ . __ .. _ - --_. __ ....;...._ ,""_' -.....---------- _'---

4.3.2 . Since most of the cut will comprise of trees above eXploitable 
diameter, weighte d cull percentages, according to total volUIlle available 
und~ each r;Uameter class, were caleUlatcd for all the gt"oups of species 
~ e~cp., priority separately, taking into acco:mt growing st{')ck· above" 
exploitable diameters only. 

4.4.1 

The annual aut equal to annual incr em en t at the rates 
indicated in para 4.1.4 is considered safe. From the gross cut thus 

c a~T D •••••••• 
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cal.culate c4 the cull has been deducted after appzying weighted cull 
factors ( para 4.5.2). The annual gross and net cut has been calculated 

._ for. -all. the specie s groups in' each priority area • 
..... __ l ' 

~~4·~·2 ' .. ,.,' Thtgr~ss an'd nat annual cut, calculated as above, are given 
in the following table:~ "_"_.. . -~' . 

. TabJ&... 

T~lCut 
.~ .. 

. - ___ . ._....:Ann~·~u~al~c:.l<!u:,:;:.t ______ _ 
o • . 

Priori ty ~Group of spp. 
._ ~ea' ;. ~ •. 

0 " • L., Annual cut m3 
§Gross 5 ~ . ~ ~ Net (gross 

__::."- . . i ~61tmJ.e m · . L Gross ~eighted ~ minus cull) 
". Hoara 3.5 .. 1)1- _.J ~uJ.i_% _ _j _____ . _ 

~-.L.i._ 2 -:_~_ ~. 3·~ 0 4 n L a 6 
--'-. 

, ~ ... 
... _-. 

.flvwo<_,d sl)J2. 

Group L B.L. 

Group II- B.L. . .. - .. :' 

- - '-"Group III._ 
'_Broaclleaved . 

~ .. _. ' . ' .. 

12ro70 

1258375 

-}." 

-
1934.6 21.18 1524.9 

18875.6 
"'." -~~ .. - .. .:_::' .. 22.04 14715.4 

2'354.4 21.65 1844.7 .... _--._ . 
, -_ -Conifer 

.. -. 156962 
13955 69.8 45.@ 57.8 I 

Group IV_B.L. 
. T.otal plywood 

sPP. (B .1'. &' ... 
• Conifers) 

•• ~J,ywo~d §];)~. 

Group V 
_Broadle aV!J d 
_ Conifer .. 

.-" 

. 296961 4454.4 21.26 3507.4 
! 

-...;...-.,---:._ -~-.--
15'55223 ... 27688. 8 21630.2 

_'----_'-- -----------

1395499 
. 16953 

. 
20932.5 

84"8 

- . 
18.93 
43.87 

16970.0 
47.6 

.----------------------------~-----Total--p-ly-.l.Q.9.9- & . • -
nc.n plywood spp.~ , :3267675 
"{B .L.,~ cOtt:U'~;s) 

...... 1-

58647.9 

i l l -- '-'~---'------ .. _--....,._-,--- ----_ . .;.._-----
C Q{TD •••••• 
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1 _..L_ ~l n· . ~3 __ ~, __ 4=---__ .._O _."5 1. ____ 6 __ _ 
_;:.;. .. 

Group I- B.L. 

. Group ILB.+.. 

Group III-£3.L. 
. . -.~ ..... . 

203342 

3104U 

,.~ . -·Grq~;. I IL ~.J,. 

6267e· 

i263~ 
_ .... II 

Total plywood spp. 
(broad1eave,dt 702e:l.9 . 

.N~ plywood ~spp. 

Group V_B.1.' 901e15 

~50.1 21.66 2389.4 

21.64 3648.6 
• 

9~. 2 .. _ 21.-00 735.2 

1500.3 • 1005. e 20. 86 ........ ~ .. -. '~ 
~l . 

10542.3 9273.5 • 

13527 .. 2 18.78 

Total plywood. & 1604634 24069~5 
-----....,__.... .. ----------

lD260.3 non plywood sp-p •. _. • 
_____ ~adleave4L.,..._ ___ ...._..,__ 

:e00 pd ~lh - . '- . ----------

.. . ~ 

III' 

GJ;'oup I..B.L. 

Group ILB.L. 

Group II! .. B.L. 

-Conifers 

.. Gt'oup IV-B.1. 

14ro.46 

001532 

214557 

.~e58 

45470e· 

Total plywood spP:-­
(B.L. §c Conifer,§) 162SSQ,1 

1:I on plxu 0 og epl2. 

Group V 
- Broadle aV,e d 1493941 

- Conifer 2400 

2222 .• g .. 

12023.0 

321~.4 _. 

49.3 

21.65 

22.06 9370.7 

21.57 

21.04 5385.5 

-----_,___------
~333.5 .• 905S.;2 _ 

22409.i is. 92 

12.0 12.0 
-~-Total p.J.ywood &- ------ ---

non plywood spp. 5125142 46754.6 37239.6." 
(BJ." & coniferL ______ --:-___ ~--___ . 

G CNTD ••••••••• 



.... 1-L1_. ----.Ji:.g __ .,..;.IjL-__ ~5._..l...._w _ 4 .. _ _ .... J __ 5 ... 
u
_....1 _____ 6 __ _ 

IV 

Plyw~od s12p., 

Group I- B.L. 

Group II.. B.L. 

Group III 
_Broadleaved 
..conifer 

Group IV_ B.L. 

T-otal plywood SPp. 
(B J.,. & Conifers) 

Group V 
_Broad.le aved 
..conifer 

Total plywood & non­
plywood sPp. (B .L • 

226161 3392.4 

2.057447 30561.1 

1eoS53 

4265091 49475.2 

21.07 26'17 .6 

22.15 23792.5 

20.77 

... 

4491.0 
5962.2 

1908.1 

-------.... -.-----,~---

13 B2e40 20742.6 
_lD9 813 _ , 549.0.* 

5177744 70766.8 

.I.. : 

lS.61 16882.4 
46·6tS;EL 2Mte!..2 V t !S 

. 54007.2 _....::&"-·c.onifer~ ____,..,._----------
Pzywood species 

GroUp L B.L. 

Group II.. B.L. 

Group III­
_Broadleaved 
-Calif'ers 

All ~rcup IV_ 
prio..~ , _ Broadleaved 
rity t 
areas grota! plywood spp. 

I?r0 adle ave d 
Ccnti'ers 

706619 

4407765 

815017 
1503923 

1038610 

696roU 

15QQ92.3 

10599.5 

66116.5 

104520.2 
! 

7519.6 

-

-

8353.0 

51527.0 

9601.5 
4030.4 

12001.3 

4030.4 

C WTD •••••••••••• 
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_1b._--4~ __ ~2 ____ -...1~'____.Q __ .t __ ._.i.._...-.. _ _Q_=C._.;;:..6 __ _ 

priori­
ty 
arGas 

Group V_ 
- Broadleavcd 
- Conii'ers 

5174095 
129166 

77611.4 
645 .8 

65008.5 
555.2 

G:B.liN D T CT AI. 
Broadlop.ve d 

----- ----------------
182151 .. 6 144771.3 

Conifors 

12142106 

16530ro 8163.,4 4383.6 ----_._---._-------_ .. _---_. ---
* Rotmding off adjustmonts~ 

ThE: net annual cut as indicated under last colunn of tabl!3 
in para 4~4.2 will mostly be from trees above exploitable size (60 CIll dbh). 
It is estimated that tho ratio of total net cut ( ccmprising of all the 
logs below or above 30 em diamoter at thm end after deducting cull) 

.,... and net cut in tems of volume of ply logs ( volume of logs above 30 an 
diameter at thin end) will be same as ratio of corresponding figures of 

.growing stock per ha of plywood species as givon. in para 3.4.2 and 3.6.3 
Jrespectivoly. 

4.5.2 The annual cut of ply logs for all the grcups of specie s, 
separately for each priOrity area, has accordingly been calculated and is 
given in the following table: 

Tab~ 

~__Q\lLQ..~ .Ply: Log~ 5 
---~ LW. __ ~ __ _ 

~Net annual IVo1une per ha of trees above 60 cm ~Annual cut 
~cut (par!1. 1.. diameter....__. __ ~of ply logs Specie s .Groups 

I 4.4.2) lGross volume Iply log vcl1lllc § 
-------+-___ .Jillar?_3 ..... 4&2) J ( para 3,6.3) I 

/ ~ 2 ti -L.._ :2 -~~---_ _j_...5 __ _ -_L_ 

Plvwood QlJl2a 
Group I-B.L. 
Group ILB.L: 
Group-III 
-Broadleaved 
_C Cllifer 

Group IV_B.1. 

Total Broadleaved 

1524.9 
14715.4 

1844.7 
57.8 

3507 .. 4 

J!t~L1:UTY I 

4.038 
83.206 

5 .~ro 
1.244 

10.050 

..wg_Q_onif t:.I:a....._____g1....£m..;=2 __ _ 

2.058 7770 2 
44.986 7956,0 

3.147 9 gr, 3 
0.593 .1~JJ 

5.409 18ffl.7 

__ 11626.g 
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P.lyuood. species 

Group 1- B.1. 

Group ll..B.1.. 

Grnup III . 
- Broadleavod 

- ~nifer 

Group 11L..B.1. 

GRAND '1OT41 

Broadleaved 

Conifers 

4.6.1 

_ 52_ 

~ : 2 

lQ_TAL OF A.M,._PRIORITY....N.l:EAS I TO l.Y... 
, . 

8555.0 ...... 
4324.~ -

~ I;. . ..;...r 

51527.0 27853.5 

" 
9601.,5 ._ 5220.4 

405004 2799.7 

12501.3 6821.5 

81762.8 44199.8, 

. 4030.4 

65793 .. '= -------.;.;;_---~------~--
46999"'_:0::..5 ~--

'1he total annual, cut of ply logs as Calculated in tho last para 
may not be available as it is subj Get to further doo. uctions. ']he available 
'Volume is estime.ted to be 54% of the total annuul cut' as per detail;! gi.ven 
below:-

(i) 

(ii) 

(iii) 

(iv) 

lwsuroing total annual cut 

MinimUm reliaplo estima te after 
applying preciSion limit of + '10% 
error in estilUa1tes of growing 

.:::V 

~tock- para 3.1.2- 10% 
deduction on (i) :;:: 0.9 V . 

Gross ·felled volume- Conversion 
losses-2a% deduction OIl (ii) 

AVailablo volme of pli"logs on 
applying sorting out factor-
25% deduction on (iii) (All the 
logs abova · 50 .ClU dis,metor at 
thin end will not be fit for 
peeling and some of them wiU 
be raj ected on passing). 

== o.72V 

= 0.54 V. 
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4.6.2 fue estimates of riIU1uaJ. [(voiL.,blo cut of ply logs, but;.d l.lf,0!: th) 
detci.ls given in I'Cl'a ·i.6.1 hcve L.;!.~l":' w..:do f·_)2:' :;ho en:dra :J::.:r'Vo'j- JJ).-.::;n and 
are given b8.1:>W:" 

'Conffor:;-.ns sPP. 
:COTAL: . 

Y/Cl'::; '7 
---~ ... --_ .*6QaQ, .... .;:..5 __ 

Availr"0}.e VOhll'ilG 

(54% 'of 1'lI1'1.i..lrJ.i nut) m3 --..,._-'-------''---

_,_-_.:!..!i;)J.a.t!._._ .. ' __ _ 
"5 'Zf]O '7 --~~a.&..._ • ....... __ ._. __ 

4.6 .. 3 ilia deduction factors applied at. S. ':0. (1:}.:i_) <:nd (Iv) of y)'. ~~ 1.~.1 
have been nssumcd-in ::;il.ch a Inarul~r th,!!t nstil:1Ft('l~~ l)f :-!',.r·::.iloble vol.':t)..:. of 
ply J.pgS ranain on., .lowe.:r'( ~..mich j_s safnr also) side. IhGs0 r~ct.ori-: Can 
;noro roalisticall,r be deriv<)d ",fter oollect.1.ng d.t!t() f .. "'C.:n felling C;)l.-q::-et~ of 
the erG"!. It j ~ suggGsted tJ1gt; this t.wy be dOl.r; 'Ill.: Ji-,_ felling B-C,:'_'-~ in tho area. 

I 4.6.1 It m~;r. lJ,.~ jae..'1tio_.4~~d that th(·, t!iJ;;c:los-Wi.3e b:L'r)nJ~up of DImual 
cut of ply logs w~ll 00 in d:!.1··~ C't propo:·t:i.ol~ to thoi~' ~.lvai L'"1b].3 [f.C'OiD_i.1€; 
stock in th(;j nj,'Dai' The VolulJI0 ( ply log) p~,!" 11,'," of vc:r.ious slX1ci~{:) in 
pricri zy I to IV neve i)c~ g.i.. ven in '::V{.~diQ'3[ 6.1 to 6.4. It would be ~GCi1 
froI!! thes:3 ap::?ondiocs 'l:het ccntrlbut.:i.on of oakG ( !J1l8j"CU~ 61'p.) "1:0 tho 
growing r.rtock of ~)J.ywood S?ecies is liwxir.lurl. 1l::~e Oii~lf;l" rr.nj0r c"ntrlbut.-)rI3 
are ~!c.'1.ilu.s SPP., ±.£j,dy~]je sPP., Schirnu ~llich.i.i, ij,C(~l:...GP1-)., In1.'ll)!;r;gn 
sQnn~tiQideil etc. 

4.6.5 ll-LC Pl.'"" log volume PIe:;, •. h8 at some of-the important speCies, 
eJqJressed 8S pJl"'centf)gs of Volume per h;;.. of. c~l1 tllO plyWood species, in 
each priori t-f Pt.rea <-i!'O given in t:.1e following t'i;,bl(~. lhe figures, 5.11 tlus 
t8ble hl'lve bc~n '(;«1:;;;n from i.ppat,1dices 6.1 to 6.4. '1..~e table give.';; :J 

relv. ti ve id.)a of oocm'n,mo(J ( in tf";bnS 01' volume) of vA.:rious p]J.',J"oot} SPE1C:t{;~S 
in different pl'j,o:'it.:r areas. A..71 idea of specieS-wise break-up of ~vail~b].e 
a..'1!luel cut of )ly 10[;8 cen ulso bn made from t..'1is table: .. 
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_Tnble_ 

1. ·~..:.orc~ Gpp. 57.3 22.5 39.'1 

2. ~,chilns 3;?po 14.6 17.7 19.9 1.5 
5. 1'1l. cl: slir jpP. 

. ~ .. .- 8.2 :5.8 6.5 0.3 
~~. ,~cor s~p .. ,. ,... 6.'1 

, 
4.6 11.7 '5.0 

5. Semma HalH chi.:!. 2~8 13.5 4',,8 0.1 

5.0 0.7 ... 
lubizz.iD. 107 !J.O 1.6 0.1 

0.2 5.0 C.f) 

4.8 2.4 

1.1 6 d .. _ 10. .d.ln.us spp. Q.8 
',' 

12. ilbies d€lnSD, 0.6 0.6 

0.1. ----. . 

-'<tnping in vi.€:yt the sil'Ti'::iu.tur.:'11 FI,SPC;Cts as also roqui.remento 
for ::mpply c.f r6W m~"(;0rilll to i}cW:ltry, i'el1.:L;.g eycl(~ m~y b6 fixerl nt '30 
yt'e,t'G. ' . ~f; forests al'O ;;uggested t.o bo worked on 301cet5_.,:, :::::atc:l. As far 
a5 pNJdble OVcnma tlu:e £l1fl i!lt".tlU'O ( oveJ:' CXl:;lC'i tablo die":;': ':;'.L') trooo 
'~:lJ,_v 1~!E..:.) 'b& l .. ~:tucvad. 

..,. 
4':1.;' Thn n,3t [lflJll.l.al cnt in lit:.) for all tho specie[> ( ;,'):cy- "nd non ply) 
c.I~(; ~;ut in terms of "ioluilo of p.~,. 1.ogs hi . .v~ b~GH gt ven in par~ '. /~.~~ and 
tl:.5 0 11'eSP\?cti_VE.'.ly. CeJ.c:ule.t.ion of ~lvrd.hble volur:ls vi' IJly logs h;:s <.Clso 
>'en luoda in para :.5 .. Z. It i::, l.)l,\)}'lOs,~d to reguj.;;te }i.;:J;l by c.rc:::. ..... ~d 
f.lx si..~t: of onnua.l :..l )1.!pa j_:1 ti;lTI:.3 c.f red1.:.'.!cd "'7~~~. 
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· 4.7.3 'lhe total reduced area, vide para 2.5.2, is 25521 ha. 1he size 
of annunl cX:lllpe (A) therefore works out as lUlder: 

Ii. ~ Total r8duq~_g~ ha - 30 

::: ~.ha 
30 

::: rulQ...'L..ha 
or say = ru2O.JJ.a... 

It is difficult to fix D1'.J1Ual Coupes for thirty years at tllls stage 
because D.dequnte m<:1.d net· v.ork has not developed in the area. Three different 
sequencos havo however been proponod aCCOrding to which areas ( blocks) 
bOcoming more o,cc083ib18 due to construction of now roads, lilaY be wcil~ked 
fmm year to Year. l10rk may be done in areas in ono or two/ thre.o sequences 
s:imultaneollSJ.,y depending on convenience in logging opC"..rations and trarlsport 
of material to industrial site. 1110 total area to be I-AJrked in .a year may 
be regulated as per size of annual Coupe, in tems of reduced area, 
suggested in para 4.7.3. 

4.8.2 . lhe blocks ( para 2.3.1 and 2.4.1) have been arranged in three sequencGs as under: 

Sequence I Sequence II ~q~nce III 
Chimako thi Gedu Gongkha 
Chukha 

~3ilakha Daphu 
11 chalun Takte Dolukha 
Geelilia Tala <l1angekha 
Ha 

Ganga Ma 

Singi 

Barsa. 

Katnji 

Dute 

Pa Chu 
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Wi th falUn g cycle 0 r 30 years ( par a. J.7 .1) and annual eu t 
being proposed as increment at the rate of 1.5% ( para 4.1.4-
proportion of conii'e:&:'Ous species being very low) approtirrk"1tely 45% 
of the total growing stock is likely to be removed from each 
annual ooupe .ThiCi'1 'I·Jill mostlY be from overm~ture and mature trees. 
It is necessary to replenish the stock in felled areaS by natural 
or artificial ::neDl1G, otherwise continuous SU)ply of l~aw·material 
cannot be ensUl~ed. 

4.9.2 It is suggested that action to regenerate the felled 
areas successfully may be taken well in adVance. The situation 
may PGI'iodically .. ( once in five years ). be reViewod. Further 
feIlings 'may ev~n be stopped if r\'lgoneration does not cope up with 
the fellings. 

CONTD •••••• 
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ACCESSIBIIl.;I1 AND .I..OGGlN.G· STUDIES 
I' • 

• f. 

InTRODPCTIoi. 
.,. .. , 

A report on -availaoi:Ji. ty of raw, matcrinl in the forest is not 
enough unless that l:laterial is eConomically brought out to t:h~ market 01" 

industrial site for process~ng'!=J.l1d Consump~on. ; 
,::... -. . " ~ -

5.1.2 '1h9 prosent rnacrp lovvl study waS uridertaken as a 'component of 
inventory survey in 'the pr'oj cct area. The:! planning h,or-izon ttl this. 
chapter in which pl~oblems have been dealt wi til on broad basis is long, 
may nonnally be ta}{cn at 25...50 yoars. D·~tailsd llliere ],evel planning. 
for a short period is recomnendoi to be carried out r-t tho time of actual 
execution of logging opor~tions in different areas. . 

-,: .. 
. -5':-3.1. 

.. 'Ol3J ECTa_ 

The main objects of these studies wore: 

(i) 1 

_ .. (ii.) 

p ' 

(,iJii) 
,It 
'. 

to classify the terrdn into slope and slope length 
elas ses for macro level road planning and to obtain 
an idee. qbout types of equipmenw and machineries 
needed for logging; _,_, c._ . • ' . 

" : .. , _, '.' " , 

to 'studY the;.p.:r~se:pt, positieil of m~ans of transport 
·in the survoy"'~rea al1.d to offer suggestion~ .on planning 
of different .. J~Ypcs 'of roads; ~nd ' . _, . 

_,. _ •• \,,_ ,It. ~. _ . " 

to asCertnio the de1i very ~9).sts of a:vaila]Jle wood from 
;forosts;of survey area to- industrial si ie( Gedu). 

""·-1 - •.• . _ •.• .••. •• ," - -

For ope:.:'ational terrain ClaSsification each block of the survey 
area as described in para 2.5.1 was marked on 1:50,000 scale topo, sheets 
wi th contq~r intcl"VaJ,s. of 40 n ( 78 :EV8, 78 F/12) and 20 m (78 F/g and 
78 F/5. sheets). .. 

5.5.2 Each block has baen divided into nuraber of comparUilents or 
logging units t aking pl'oninent na,tul"al features such as ridges and 
na l E's as houndary of OClct unit 'iIi:th an idea that nost of the material 
from a unit ( mmpa1't:Ient) c['n be'-brou@lt 'down to a valley, ridge or .. 
on the road by any Il.E?thod and then extractc(l out. 

5.3.3 All-the Compartments tJ:lro:u:gh which a mo~r l:Uad passes, have 
been su'b,.....di vided, into two parts- i>. and B.. tho road fond.ng the <x>minon 
bo-undary. 
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5,3,4 'lhe compariznen ts hUVJ' been seriallY numoorad separately for each 
block. These ( inclUding sub...Compar~ts) have 'been depicted on a loggill€ 
llla.p at pago 58 (a), 

5.5.5 Th.e average slope ( in degr~es) and t..~e average slopa,.1ength 
( in IJ) of the hill face of ea.ch cOl:lp~"tn.ent wore calculated from the 
map, ~e nrea of each QJ.mpartraent was computed 'b--.f dot grid method a.lld 
its hill taco area was calcUlnted by Pl}ll.ti.plying 'Wi th secant valuo of tho Slope. -.,. 

5 .. 5,6 " On tho bc:sia ot' measurcmc]lts as mentioned. above tho CODIpO-inents ' '" l. " J . " 

in ea:<;ili-,blodk Were classif!bd into 4 slope Classes and further classified 
into 9 "slope' length, Classes under each slop3 clDss, as under ... 

'~.' ,,! .''!_ 

5.!5.7 - llid hill face' area eni 'clessifiGation of col:lparu,lents ac~rding 
to [ilope and slope"length'clgsses have b~~ detailed 1n"~pendices Btl to 
8.4 for Priori zy-I to IV respectj_ veJ.y, ,j ,1h,e aba tract of hill .f' a.Co, area 
into Various catogories has also been gi von at the end of each ~pendix 
for respecti va priori ties. ' r . 

.. , 
5.5~a ~. ,'lha abl3tract of hill :f8.ce area into various S'lope and ~lc]pe 
lengtb Classes fo:.. .. all tlle:priority areas is gi. ven in th3 follouing table: 

f ~ • ' . ~" .. '_ 

' 0 ~T..able . 

~tract af ,hill lace area i1l.]Q_~{L~Q].c-1illd..§J.Q.t2e..lengtb cJaSse.L 
• • ( ~U priQrJ...tW) 

( hal l ~ I 

'. '. I " -:::.w.o~la6§ ---T-
• _S_IO_P_~tl~l_:_~_gth_C_l_a._s,s_~:l_~ + 1 ·_'·' _50_%_~_3O%.... __ 50_% ..... I_._. _50~60: 1 601..cno% I Total 

'. -• • ( SOo 59 606 53 215 931 
500 - 1000 84 939 '319 614 2016 
. . 

.J 

4..65 . ' .... 1000 - 1500' " 3757 3'·116 '1918 9534 
1500 - 2JOO 

,,) 

7,Q4 5637 1884 1841 
r 

10096 '" ".:::' . 
~ 

t~':t ~o aJOO - 2500 908 
',. 

8759 2405 ll.90 ,,~ 25Q0...5000 , 7C!!J 5022 2705 425 8853 5000 :.. 5500 543 4508 177 5228 5500 ~ 4000 _, 601 3887 , 
4488 

._ .. 
I c 40QQ - 4§QQ 

.. 
~---; ' J lQ!2 ---119 

laZ~ _ IQTAL; .' ' 5~ __ 53814 1095~ 626r 562$0 
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5.3.9 Based Upon the -abo've tEJITain classificntions the recome!:ldations 
_f'0l! .use of various logging Jilachineries are made us under:-

(1) SlQ~C less thEn 50%- Fr~m statement in para 5.3.8 it is 
seen that out of the total of 562.80 km ( hill face) onlY 52.5 kra2 or 
9.55% falls in this class, Normnll.y tractor or other .Jheel vehicles can 
easily be used in this area. 'Ihe machine 'may be a mEdium size agricultural 
trector of 50 H.P. w'i -eh a hydraulic or .mechanical winch or a fre.me-steered 
s ki_dder or B forwarcbr. 

(2) 8161)0 between 30% and Sa&:: An area of 338.14 krJ.2( hill face) 
or 60",08% of the tott:ll.,area falls in this class for which off ,road 
transport may be don~ by .• s~ple.·: gre:vity :opewaYs e. g~ Donald f s gr::nvi ty 
ropeways. ']he capa,c~ty ar'!KJnaldfs graVl.·ty r0.p.0waY ~s about 0.3 Ill. For 
,.extraction of ' 'bigger sized lo?s cable Crane will have to be used. 

(5) Slpne, beW,&,U 50% and 60&,.. An area of 109.55 km2 (hill 
, 'face) or 19,47% of total falls in this class ~e-re bOth gravity ropewuys 

~'nd cable cranDs~can ibe u;3ed"" . ' 
._. __ ....a, .... ~-:. ,~~ • • •• r . . , 

(4) Slape ,beWaen 60% and zm!..= OnJy 62.61:kln2(hill f~ce) 
or 11.12% of total c:rea falls in, this cJ-ass where "Cable cranes Can be 
used. t' 

;ROAQ PL&'\INn~G 
" . . .'_- ." '.' .... 

.. ';~-~-' 
.--

In pal'a 5.~.9 suggestions -have been offered for a,dopting 
different methqsW i'or"u,,-of'f roEld" transport based upon !-errain eluSSificn­
.,t1c)n. It may be mentionE;id that the .a:t'eaS Criml.Ot ,be' operated oy; methods 
'dea,eribad above 'uilJ...ess adequatej"afld- sm.tablk 'I'oad 'net' work is developed .. 

'i: + 

5.4.2 .~ci roads e,·fe· Of-Y.D,ri9us ~1;vp'e.s depending up~n; .. the quantiiy .1 

and type ·:of 'i;re,ffic eXpected to p~~s through t...'1em. ;In ·tJlese.studiCs 
details of all weather ' truck roads, tractor'r.,oads etc. have been' ' ,~ 
discussed. 'Ih;:: details 9f ,fair';'wea~er feeder roads c~.n :be' 'W'qrked out 
u't the",:tlme' of actUal logging' opera.tionsc:in a paI'ti'C~~jare~~; ' _ , .. i '.' :" 
'. ,~~(;. . y:..... .f ' 

5 .. 4 .. :3 Th~ d~tails of\~$xisting truck roeds (.lust.alled ~'~ black 
tc;>pped) in tho sUr:'iley.._are~:: am given..in tl1~ i'ollowing. table:_ \. 

'\ .~ , ,",,, , .. 
... ,'9 " .~. 

i.e , 

CONID ........ " 



(2) Gedu..Mi crowave 

(5) Putlibir-l'ala 

- 40-

T~ble 

7.0 

.-
-, 

7.0 

.J. ~. 

~ . ... 
----------~~ ".~.------------.---------~----

~tal ~ 

7.0 
...... ,1 

Tota.l 
(kIn) 

67.0 
" 

22.4 

7.0 

9'6.4 

The total length·o.r' trudt roads .wi thin the survey area. 
(524.11 km2

) is 96'.4 km. The present'rol}d~densj,ty '.f~r the ~t~re area thus 
works out at 1.134 n/ha. The density of existing roadS for priority I, .; 
n, In' & IV works out at 4.60, 2.96, Nil am 0.52 ill per he respectively, 

~ .~ I 

5.4,4 ~e data .for aver8ge II off road ll transport distances in~ ,. " : 
all" the four ptiOl"i zy areaS as pef eJdsting' truck"roads have been , 

.. ~,Ifalysed for 1906 sample poill~.and weigh~ed aver~ge dis~n09s(l,lorizontal} 
;'have been worked, out at 1.76 kIn, 2.31 km, "5,94 lml and 5.97 kIn for .... 

priorit-J I, II, III and IV .. respectively. The analysis also indica.tes 
tha.t weighted average II off road" distance. for whole area ( all the 

;' priori ties) is 3,69 lan. It may be mentioned that the <wtu~ off 
roa~. ,transport. dis·cance.s \-lip. be much more than the hofizon'tal d;istances<. 
,considEni.ng the terrain or the a.i~a~: 

_ . .• ';1: , 

, '''1.. .:' , • " . .~ , . 6l-

5. -1,5 Ta¥:1-ng tIl,~ Winding~;(, terrain), facto.r ~etween 1,5 a~d 2 
( average 1.75), the actual off ' road distances in priority I to· IV 
areas will be .3.08 km, 4.04 lan, -:lo.. f1O Jan •. a.n:~;-6.95,1nn. respectively. 
The 'average ,off rbe.d dista~cc rf()~~ el1ti~· survey (!rea works .\ol,lt at 6 .46 

~ '.":' Jr.- ; ' 

5,4.6 Th.e II off road ll distances as mentioned in the above para 
are much on higher Side, For full loggi1".g operation.s the off ro~d' 
distances 'should not be more ~an l r lliQ. 'f BoYbgin 1971). To ~chieve 
this t arget ( off road distance:.. 1" km)" the road densi ty shoUld be 
7,5 m/ha. 

5 • . 4.7 To l'educe the off road transport distances 'some maJor _ 
roads ( total seven numbers) aTe proposed to be constructed as nationa! 
road component fo2' g'3neral development of the area as they 'will connect the 
remote Villages. In addition to thi~, the. proposed roads will be 
used for extrachon of timber from the areas at present considel"'ed 
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inacc~s5ibh. Tot2.1 1 :1:;th of·"tlh--.p;.:.Q,pos d main l'oO'.ds is 124.4 1m 'Wi thin 
smv~y arta. 'lith Cu"'1 .• ::;-:J nsion of 20 kl:i ·io·C"O!m .. ct lr.ain villaClt;:s out5ic~t 
the' sU:'vey ~li·,;a.j;ll to'~.~l hngtl1 com 5 -Go~:144.1 .k[;1.:·· . __ .. _. ~ 

--... _ ..... . 
5.4.8 The pr'opos d roads 1{;'I[<' b.;."n mc;:,k"c, on t~po sheets \lhil<! trav€rqi~~' -.. _ -~ 
thE: area for inventory Ho:-:'lc fmC; .l::lc.v~~ b«0n c(;'pictl<d. in th;; logging map at pag:: 38(a) 
Thu road ll;;ngths hev' b".~.n m'casu': d on th maps. It may be J:l;;ntiontd that th 
actual lengths of th" l'oads may be more and can ba o.et",:nci.ned only afte.:: alignm;.nt 
on .gr01!!.l.<l.!. - . 
5.4.9 The proposed :';oacS" have. bl;!!<n sho'Wll in the logging map. The. priori tywisc 
detail~ of -t;hesB roads a:';· given in 'th!:' 'f-ol..Lowing table: -. - 4_ 

TAB IE .•. _---
List of; proposed !\o~ds t'nd thdl' lsngths 'Wi thl_~' Sur\rey .)orE-a (!'riori tywis~) in km. 

S1. ~ -t- umgths in Priori tiostta.l ~xtended . I Total No.~ ;. . Q ~ .,.~ • thin 
R..:ngth. • ' acngth ~ N roue o·f~~~opos€..d .. B-oads 0 .I 0 II ~ III' ~ IV ~Ul'v€y hutsida ·f(inSidli.: ~ . .. _" ' . ~... ':. , ~ § ~ hrea ., ~Ul'V€Y and . 

a --~ 3 ! 4~ r 5 ! t [rea' ~ out~ide) J 2 6 7 .. 8 . , 
1. Gedu Putlibir(cov .,'ing 14.2 - 14.2 14.2 M:irchang ridgo) 

2. Emalakha !toad. 4.8 4.8 4.8 
5. Ganglakha..Dugna ·47.1 -17.1 20.0 -. 67.1 

4. Microwave: Station 
Golekha -. 43.0 43.0 43.0 
,~ 

5. Barsa. Ehola ~'\ oa.d 7.7 7.7 7.7 ,( 

6. $ingi Y.hola-Road - 5.6 - 5.6 5.6 
7. Kamj 6<) • ¥.hola !\o.~d 2.0 2 ... 0 . . 2~0 

:rcTAL: 19.'0 15.3 47.1 43.0 124.4 20 .. 0 144 .4 

CCNTD ...... . 



5.4.10 After construction of the proposed roads the road density Will 
go up as per details given belC-:'vl:_ 

------.---------------------.--------------------------------------
Priority Area 

:1 
;1 

'.:\ II 

III 
. !~.. ... • I'f 

To' 

Road.Wa~sity in m per ha 
Existing After construction 

(para 5.4.5) .,. of proposed r.oads 

2.96 

Nil 

t 

, 
.J; 

\ 

. " 
6.14 

4.33 

. 3.72 

-----,._.,._......,.__ ... -.------
All _,;. 4.21 

----_._--
5.4.11 The average "off roadll ··distances (horiz.ontal) after constructiion 

. of the proposed roads have also been worked out~ on similar lines as described 
in para 5.4.4 fer existing roads. The comparison of "off roadll distances ~ 
in . different priority areas and also in entire survey area, before anti. aft,e.r constructicn of new praposed 'roads is given bel~~:_ . . 

... 
Cft: rp_ad ru.~tance (Horizont~) in km 

Before ,. After _-
1.76 O.P9 

2.31 

III 
Tv .---.. __ .. 0 

All 3.69 1.19 

5.4.12 To achieye a· t ar get of 7.S:: m of truckable road per hectare 
(para 5.4.6) additional roads of 172~3 km ,will have to be constructed 
within the survey area. 

5.4.13 Details of planning of the above additional 172.5 km of truck 
road may be done at the time of actual operation of the forests within the 
survey area. 



5.4.14 . In para 5 .. 3..9 (1:) ,it'has been mentioned that 9.33% area falls 
:in tractor terrain. The road den'sity in this' terrain for tractor operation 
should be 20 m/ha. Since the area will be alread,y having 7.5m/ha truck roads, 
additional 61.0 km of tract.or roads will be neede.d for the whole survey 
area. Planning cf this type of ~oad can be dOne at the time of actual 
operation of the forests. 

5.4.15 In para 5.5.9(2) it is stated that 60.0~% area fallS in 
30 to 50% slope class where gravity ropeway can be used. In this sLope class 
57% of the total arE;a falls in slope length more than 1000' m where road.s will 
be needed. The road density in this area· sl10uld be 10 m/ha •. As such 
additional 2.5 m/aa or 75 km road .is to be cCJnstructed :in :the whole. survey 
area for which details can' be worked o~-(; at later stage. . 

• '·1 

5.4.16 In para 5.5.9 (3, 4) it is :shawn that 30.59% of total "area 
falls in slope class more than 50% where cable crane can be used • 2~% of 
the total area falls in slope length class more than 1006 m where additional 
2.5 m/ha road \</i11 have to be constructed to achieve the target of 10 m/ha 
As sucl1 additional 38 km of l'oaas "lt/ill 'be' needed. 

< 

Si.4 •. 17 The proposals for c(nstruction of roads given in the above 
paras are sUllllilarized below:-

S.No. U::ltails 

1. Truck rOdQS _ as C~ 

I ponent of nationa1 
j. development plan 

( para 5.4.9)" 

2. Additional truck r("Jads. 
inside forests 
(para 5.4.12) 

3. Tractor road (para 5.4 ~14) 

4. Fee'der road ·for ciper~"tion 
~' 1 Of ropeways ~( para 5.4.15) 

Lengths of road"proposed 
to be c0nstructed ( Km) 

172.3 

61.00 

75.00 

5. Feeder road for 'operation 
Qf cable cranes (para 5.4.16) . 

490. 7 
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5418 The average road density after implementation'of the proposais' 
fa; road plann:ing, will go upto 11.21) m/ha from the existing'road density 
of 1. 04 m/ha. The rec<l!lInended road density in Austrian Alps is 00-40 m/ha 
for intensive and 20 m/ha.for extensive forest manag~ment (Hafner, 1971)! 

5.5.1 .LANDE D C l.~1.§ 

Tae -landed cost of industrial raw material ( i.e. logs 
in the present study) is cost of its dclivE'ry to the proposed :industrial 
site, Gedu. This :includes logging, eX'jjrnction ant;. road haulage cost cf 
logs to be delivered at Gedu. 

5.5.2 Logg:ing is usually done by traditional methods through 
manual labour. The mechanised logging' operations were started by Utilisation 
Division of Forest ~partment, Royal Govt. of Bhutan .in. the area frOm 
197" ... 79 witP.,·. the main object of training the crew (~partmental staff and 
laoour) and local people. Since: it is ~ing opera.ted' wit.h differ.ent 
objectives, its cost structure has not yet f1il:.~ developed" 

5.5.3 
and adjacent 
average cost 

5.5.4 
0perations:_ 

Four case studies in cou.[)es operatod !:tV contractors within 
to "the survey area were dam during 19 ro to arrive at an 
of logging and tral1f'3port at prese'nt price level. -.. 

The present logging practices involve the f0Ll:owing 

( 1) 

( 2) 

( 5) 

(4) 

Felling & De.J..imb:i.ngi_ It is manually carried ··out 
by four persons 4~ing ,l9cal axes and peg t\. othed saw. 
Power chain saw, 'racker toothed saw, trirmniIlg 'axes 
and cable pullf'rs are used f8r mechanised felling. 
The average cost ·is Nu.9.0/m • __ 

~ss Cu~:ting:- GenhaUy logs more than :3 m length 
and 100 em mid girt~1 are logged by peg too~e~ and 
power chain saw .. Average cost is Nu. 9.0/m • 

"Lff roadu. transI20rti_ It is done manuallY by rolling 
and drngging logs down hill si~e ~ang rolling paths. 
Some times wv~den levers are used to clear the 
Obstructions. Cable cranes upfo 16bo m span are alse 
used. Cant h(;:uks are also used, for !lolling logs. 
The average cost (,n rolli.'1g of logs, includlng :3 
construction of rolling path, cQnes to Nu.66.00 per m 
per km lead. For dete.!:lI\ination of lead, the wincUng 
factor of 1.5 to 2.0 (average 1.75) over horizontal 
off road distance. is considered su;i.table. 

Loadi12&_in truck S i- .It is done manually by 5 persons 
using Wt eden levers. Average cost is Nu. lReO/mB. 



(5) 

(6) 

(7) 
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IlCn Road" transport:- ~t is done ~ trucks of 5 tonne 
capacity. Average cost 1S Nu. 1.0/m /km • 

Unloading:- It is done manually by same set (as per 
loading) of 5' persons. Average cest is Nu.7 .0/mD• 

Misc~l1~ecus at AuXiliary operati~_ MiscellaneouS 
expenditure e.g. cost of camp equipments of labour and 
transporting them, depreciation value of felling and road 
ItlaJ:e:l..ng tools M.d' equipments a:re counted as miscellaneous 
(Jp£'raticllls

3
and their cost (n overall basis is 

Nu.4Q~OO/m, • .. 

5:5.5 Based ~pon the logging costs desert bed above, the calculat ion 
of landed cOpt for priority I area, which are considered easily a(;cessible, 

. h~s been done. The average present ,noff roadll distance ( horizontal) is 
1.n km ( para S.4.11} Taking th~. winding r'actor of 1.75, the average off 
road rolling' distance works out at 3.0p iCm. 

~ .. 

5.5.6 The present average lion ruadll distanc(3 ( both' katcha and pacca) 
an the basis of analysis of point sampling data fllr this area worlcs out at 
11.5 kIn. 

5.5.7 The present lanc..cd cost based upon the above deliberations 
works out as under:-

(1) Felling and Delirubing 

( 2) Cross cutting 

( 3) 0.ff road tral.1spqrt 
66/km 

3.0~ km x 

(4) Loading into trucks 

(5) en road Transport 11.3 km x 
Nu.ljkm 

(6) Unloading 

(7) Lverheads 

Total 

3 
Qost./m 

Nu. 

9.00 

9-00 

203.28 

18.00 

11.:30 

7.00 

4R.00 

--
305 .58 
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5.5.8 The landed cost for other priorities areas ( which are 
less accessible) will be much more at present. Hith development of road 
syst'fm ad recommended :in para 5.4.1 to 5.4.17, the "off road" distance 
'for entire survey area will go dcwn. The extraction from areas With 
lloif road

ll 
distance (horizontal) of more than 2.0 km is not cunsidered 

econ(;micaJ.. The lion road
ll 

transport distance will increase with ccnstruction 
of more roac.:s, for cbvl.OUS reas~s. The :increase in cost on llon roadll 

transport ( which is Nu. 1.00/m [Km) is not lllcely to affect the total 
cost considerably. The total lligging Cost ( at present price level) for 
the whole survey area aft€·r development of ad.equate infrastructure, is 
eXpected to remain almost same' as indica'~ed in parq 5.5.7 .. It may however, 
be stated that expenditure on construction c£ rouas, cost/depreciat~on 
of machineries etc. have net oeen tGken into account in these calculations, 
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CHAPTER _ VI 

J:NVENT l.RY 

6.1.1 SAVlPLING DES~ 

The i..'1ventory design of P1ywuod Resources Survey was 
primarily aimed to achieve a precisian limit of ~ + 10% for assessment 
of gnwing stock in each priority area seperately so that annual yield 
on sustained basis could be fixed. Accordingly :intensive, systematic 
sampling was adop-~ed. The sat:1plc points vJere spaced at 500 ill X 500 m 
from each other. 

6.1.2 In all 20~6 sar.Jple pOints were laid out at 500 m x 500 m grid 
crossings over the survey area of 524.11 Km2. The reference of each sample 
poht was made by grid reference in six digits. First three digits will 
refer to the IX I Co...ordinate ( Easting) to the _!learest 500 m and last 
three digits "lill refer to the Iy I Co-ordinate ( Northing) to the nearest 
500 m. 

6.1.3 The sampling design is depicte d on the page 51 (a) for 
ready reference. 

6.2.1 SAH.pIE POINTS 

The sample points were ma:rl~cd on 1 :50,000 griaded toposhects 
in a systelJwtic manner at 500 m apart from e ach other, commencing from a 
grid crossing at, Western side boundar-y (.f respective catchment. The sample 
points were then serially numbered along North:"South grins duly identtiied 
with grid references of respective map shEet. 

6.2.2. The entire project area has ~ei.1 divided into four 
priorities. The catchment/sub-catchmentwise distribution of sample points 
over each priority area is given below:-

------'--- ._----'------------Sl. Catchment Sub-catchment No.of sample Gee-graphiCal 
No. points inside area (ha) 

surVey area 

3 1-- __ ;... _____ 5 ____ _ ~_ 2 - - - - - - - - ~ - - - - - - - - - - - - - - - - - -- - --
PRI CRrTY 1; 

1. Vlangchu Thiyom Chu 53 
.) II Chpmbe Ronge Chu 70 ,... 
3. tI Gedu Chu 192 
4. II Hirchang Yiliola R7 
5. 0 'vI angchu III 41. 
6. 11 ~langchu IV 43 

--Total 486 12274 
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(Para 6.1 3 of Report) 

SAMPLING DESIGN 
(PLYWOOD RESOURCES SURVEY - BHUTAN - 1979 - 81) 
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"', 

---'_ 
1 2 :3 4 5 

----, -_--
PiU",RITY Ii. 

7. Torsa Dute Jhopekhola 48 

9 •. 11 Bhalu Jhora 3R 

9. 11 Bnl'sa Chu 208 

,._ 10. II Singi Chu 102 
" 

11. n Pana !Chola 27 
, 

12. Wangchu Wangchu V 14 
_--
437 11152 

.. _.--
.lliJi:.gITUl I 

13. Pachu Pachu I 135 

14. 11 Chrnchulum Chu 105 

15. It Chang Nadi 155 

16,;"· II ... _ • • P ... ·- Jt:1chu -- .-... _ .... ... . _-
62 

17. II Chenkholtmg Chu 144 

'1 p. 1\ Pachu II 21 

--
620 15542 

_._--
PRIl:RFrY Iil - .. 

19·.-·..,..·Ha Ha Chu" 67 

, 20. 1;langchu vi angchu 1.. . ... : .. : ... ,,;, '1bii 

~. \1 'Hchhaiuro Chu 186 

22. lIlI rJangchu II lR6 

545 15445 
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6.2.~3._. ., The. distribution. of sample points is more or less in 
.propOl"tion to the geographical 1;'lreaS of the priority a.reas, obviously 
for the reason ot: systerna'[j_c sampling design followed for the survey 
work. The s2I:lple ~)oint.s were also transferred to the aerial photographs 
for speedy lOC2.tlon of features and easy ldentification of sample point 
Grid Reference, during field inventory. 

6.2.4. Out of a totd of 2086 sample points in th8 surveY area 
1495 sample Joints 'Were physically visited and all possible data ,,;;as 
collectad. In l~es:pect of 128 SaD11)le )oints, vicinity alone was viai ted. 
In Clddi tion to this 177 s2.Illple points falling undc!" cultivation, habitation, 
alpine pestUl'e, scrub, barren land and water spread were surveyed .to 
ascertain t.he likelihood of any changes occurl;'ing Subsequent to the 
aerial -photogr-aphy of the survey e.rea.. Due to difficult and precipl. to us 
terrain, 284 semple points undsr forest land and under barren land could 
not be visited being; inacc8ssible. 

6.2.5 The distribution of the sample points into various 
categories 11S briGf~d above has been lJroj ected in the follotdng 
table:-

Plot classiD.cation 

Inaccessible 

Vi ci.ni ty visited 

Visited and an 
data collected. 

Total 

Under 
Forest 
land 

284 

128 

1495 

1907 

FIELD PRQCEDU£tE 

'. 

thder other 
lands, i.e. 

cultivation, 
ha bi ta tion, 
alpins pasture, 
scrub, barren 
land and 
water spreads 

2 

. I 

177 

17,9 

.. ;1 

. Total 

286 

128 

1672 

2086 

The plywood inven't() ry v.orl~ \rclS carried out by deploying 
eight Field 01' 21-18. The Junior Technical Assistzmts conducted the Cre1f.3. 

The forma_tion of each C:"~ew o:>nsisted .of a Crew Leader, a.ssisted by a 
Deputy Ranger and three trained Fieldmen. ilie crew par~y was solely 
responsible for location of sample points and Collectioii of data for the 
pUiTpose of inventory as l sid down in the field manual. " 
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6.5.2 Ehch crew was proVided with u set of topographic map sheets 
of res;>ective survey block and. aerial photograph of tho survey area. TIle 
sample points already marked on the toposheet were located on the ground 
with the help of prominent ground features such as nallahs, ri'vers, el1Us, 
hill ridges; saddles, land slides, rocky Cliffs, paths, blanks, 
constructions etc. by ::teferring to both toposhcet and aetial Jhotograph. 
A brief account of exact recoi'd of srnunary of approach to t1l9 respective 
sample point \.lith reference to such prominent identifiable features was 
maintained by the Crew iead:n'. The sample points then located with tile 
help of Silva Q:,mpass by taking correct bearing and measurement with due 
allo'Jance for slope, .and r-eference pegs fixed as IJer tt~e instructions 
in the field Illfu'1ual. 

6.4.1, IN STRUMEN T§ 

The latest p~ecision ~nstruments like spiegal Rel8scope, 
Blume leiss, Hypsometer, Silva Q:,mpass, Stmto (hll1p2SS and st.!:)reoS,CQpe 
.vere used .for "b.'OG measure.ment, slOPe correction. and locatiqn of sample 
point grid references. . 

After locating tJ,1G sample point, a psg of about 50 cm 
length and 10 em diameter was firmly fixed on the ground. The peg wa.s 
blazed on the l.!jJper end face in the direction of line of approach, The 
SPaR. numbGr \·;as then 'vrrl tten on the peg in six digi.. ts. For convenience 
of any future l'ef'erencing of the sample points, tID prominent trees -were 
selected in the proXiihi ty and blazes were put about 25 cms below the 
Breast Haight. FollOwing information was recorded over the blaze in a 
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 PDF. The 
infoI'rJ9ti.on po:t.'tains to:-

(1) S.P. G. R. (Sample Point Grid Reference) 

(2) Srunple p:lint numbel' 

. (3) SilvEl Cbmpass grade from the tree to tile 
Sample Point. 

(4) tl6rlzontfJ.l distance from the tree to the sample 
pain t ].,'1 m nearest to the second place of deCimal. 

(5) D~te of Survey. 
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6.6.1 FIELD DATA FOP~ 

The pre-coded da.ta was recordeq by respecti va Crews in 
the field in the following proscribed form~:-' , 

:I~ 

(1) Point DeSCription Form 
" - BHP-1 

(2) Tally Sleet - BHP-2 .. 
(3) PlyIDod DaUi. Fonn - 00-3 

6.6.2 Detailed instructions \..fO:,,·e 'issU3d end n;rnventory Field 
Manualll for Pl..yw:Jod Rasources Stu"Vey was sllp'Jlied to each crew. The 
relevant pal'C:1[p:>apns on Vc1:a:iOUS important technical det~d1s from the field 
Hanual are da~o.ilad in th~ following paragraphs. 

6.7.1 !JOINT D~SCRIPTION F'om{ ( PDF) 

A specimen form is g:i von at paGe EJ. The :instl'Uctions for 
filling up various colu:m.."lS are as follows:-

No.of 
eli '=i "Cs 

1 SLOPE LEJ:WTH · 

Description 

Hm:.sure t.."lC hlXl1izontal slope 
leng:.h (DH) in the 1: 50, 000 
l1Ulp sheet and actual slops 
in degrees (A) \·Ti th an angle 
me&'Ru:d ... "lg instrutnent up hill 
down ,hill over as long a 
s tl'etch as pos sible for a 
uniform slope, convert the 
horizontal distance (DH) in 
the sloping distance (Ds) by 
using the formula. expmned 
below: 

Ds ;:::; DHx 

Where: 

a Secant A 

Ds = Sloping distance 

DH ;:; Horizontal distance 
A :: Degree of slopo 

Record the slope length in the 
coded form as under (actual 
s lope in degrees and horizon tal 
distance as read from map sheet 
should be noted in field book 
by the Orevl Loader). 
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Col. No. of 
~ ,digits 

1 
2 
:3 
4 
5 
6 
7 
8 
9 

2-3 2 

4-5 2 

6-7 2 

8 1 

9-10 2 

11 1 

Code 
Jh.. 

1 

2 

5 

4 
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JOB ) 

CAlm DESIGN) 
) 

ltE.i?O?t T NO ? 

DQscrip tion 

o to 100 m 
101 to 200 m 
201 to 300 In 

301 to 400 m 
400 to 500 m 
501 to 1000 m 
1001 to 2000 m 
2001 to 4000 In 
above 4000 m 

leave these columns blank 
(to be filled up by Data 
Processing Unit) 

PIUORITY: Appropriate code for the priority 
in which the sailple point falls to be given. 
It \olili be one of th-:: follo\Jing : 

Priority I ( i~u. tially named as I) 
?riority II ( -do- as II-A 
Priori ty II I ( -do- as II-B and ILC 
Priority IV ( -do- as III ) 

mIDI LFADEl1: 1ho appropria te 
leader should be entered. 

code of Crew 

POINT CLASSIFICATION: \lrite the appropriate 
code depending upon ~~e clasSification given 
as under:-

1 Sample Point falls outside tha survey orca 

2 Sample Point roj ected by aerial reconnaissance 
or by the study of lll$p or aerial photographa, 
'These are the non-forested points. 

:3 Forested or non-forested sample point which 
coUld, not be approached due to inaccassibili ty. 

4 Forested OJ_~ non-forested sample point _ its 
vicinity visited but tallY and other measure­
ments coUld not be taken, All columns in PDF 
are tilled up, except the regeneration column 
only in case of forested sample points. It 
will inql'lde visited points ".here tallY could 
not be tak8Il due to suddon fall or any other 
obstruction. 



No.of 
.£i@-~ 

12 

13 j 

14-15 2 

Code 
No,-

5. 

1 

2 
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Dilllcriution 

Sample Pain t vi si ted 2nd all de ta coll.;)ct€d. 
This includes aU Visited sample points 
whether forested or non-forested. 

Sampls Points lying on gaps for which mops 
and photographs 8re not available. 

FOP..EST DIVISIONS ltd te the code of the Forest 
Di vision in which the plot lies. TIlls wuld be 
ono of the :following: 

Thimphu 

Sam.c:1i 

IDGGIN G tn:U 1': These columns are to be left 
blank for the time being. These will be 
felled up after limits and codes for the 
logging 1..liU ts Eire finalised. 

SUB CATGiHFJi..'f: ,lI"i to the appropriate code 
for the sub catchments in which the sample 
point lies. This muld be onG of the following; 

01 'Ihlyom OlU 

02 Qlombe RongG 01 u 

05 Gedu Chu 

04 Htrchang Illiola 

05 11ang . Ctm I - All the Nallahs directly flowing 
to ~lang Chu in the portion between the 
confluEnce of He Chu and Wang OlU and South 
upto the Tichhalurn (bu \-/ill be included in 
Wang Ol.U I sub-catchment. 

06 illang Chu II - Nallabs directly flo'ldng into 
viang Ci.1U in the portion botween Tichhalum 
Chu to Takti Qm will be included in Wang ellU 
II. 

07 Wang G.1U III - Nallahs directly flomng into 
1iang Q-m in th~ portion between 'lhiyom (bu 
to Ronge O1u will be included in ~{ang Chu III 
sub-catchment. 

08. l;lang Chu IV - Nallrhs directly flowing into 
'Jiang Chu in the pOltion betwen Gedu Chu to 
Mirchaag Kl1Qla will be included in "Jang <llu IV. 



Col. 
No •. 

No.of 
digits 

Code 

-t4l-
9 

10 

15 

14 

15 

16 

17 

19 

20 

21 

23 
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Descriptim 

Wang Chu V- Nallahs directly flowing into 
Wang Chu in the South ()f Mirchang !Chola 
upto Indian bounc....ary Yllll be included in 
Wang Ghu V. 

Fa C11U 1 _ Nallahs directly falling in 
Pa ehu on the North of Chenchulum Chu 
will be included in Po. Chu I. 

·Chenchulum Chu 

Ghang Nad! 

Ja Chu 

ChenldlQlung Chu 

Pa ehu II _ Jill Nallahs falling directly 
in Fa Ghu in octween thE. Pa Ghu and. Tersa 
river upto Chenkhelung Ghu will be included 
in Pa Chu II. 

!)ute & Jhopc 1\,.101a 

Bhalu Jhora 

Barsa Chu 

Singi Chu 

Torsa I _ Nallahs directly flowing into 
Torse river in between the confluence of 
Torsa and Pa ehu and Jhope Khola will be 
taken in Torsa. I. 

Ha 

T1chhalum Chu 

Fana Khola 

Note : lUl othe·r Nallahs dirt'ctly falling 
in Fa Chu river will be included in either 
of the following sub-catchroc:nts of Fa Ghu 
i.e. Ghenkholung, Ja Chu, Chang Nadi or 
Chenchulun ehu as per general aspect of the 
area. 



Col No. No. of Code 
digits P..2...... 

16 1 

1 

2 

3 

'. 4 

5 

6 

- 57 -

, lliscript~ 

LAND GL~: C onsidcr the present land use 
of the area represented by thG sample point 
and. classify in one of the appropriate land 
classes gi von bC'lo-..I. The minimum area 'to be. 
reckoned for this purpose, is 2 h3 arcund the 
sample point. 

Forested land 

Cultivation and habitation 

Alpine pastures and scrubs 

Barren land 

\tI&ter spreads 

(.ther land.s 

The following definitions of the above 
referred classes will help in detct'm:ining 
tho land class of the sample point : 

Fore I?te d_landi It includes all lands with 
forest cover whether natural or man made, 
The flo 11 owing categorios of lands also come 
under this class .. 

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

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

(c) Bamboo bearing areas either :in pure form 
or in mixture with other species. 

(d) Land surface c(JvE'red with degraded 
forests cGntain:ing stunted and/or 
scatt9rcd tree grO\.rth and scrubs. 

(d) Roads passing through forests, for8st 
nurseries and other establishmen~s, small 
streams, small grassy blanks and open 
areas ( upto 2 ha) which constitute an 
integral part cf the forest. 

(f) Abandoned shifting cultivation with or 
without regrowth of trees. Isolated tree 
groups smalier than 2 ha falling in 
habitation and cultivation areas wUl be 
()xcluded. 



Col. 
N C'. 

NOoof Code 
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!}:) scription 

Cultivation and HabitstionL Land'primarily used 
for agricultural purposes including horticulture 
and fallow lands with or without scattered trc"<,, 
growth •. Current shifting cultivation will be 
classified as cultivation. Cultivation would also 
include plantation raised for non-fcrestry 
purpc. ses by any public or private agency mainly 
for raising crops of commercial importanco e.g. 
Apple, Plum, (range, Peach, Cardamom etc. Areas 
set aside mainly for residential and industrial 
purposes,. beth for; civil and defence, i.G. 
villagc-s, towns, cities, factories, defence 
establis~~ents etc. &~all b0 classified as 
habitation. Habitations will also include air 
strips and roads etc. 

folpinG pastures & SCrubSi This includes gr3SSY 
blanks in temperate region above 3000 m elevation., 
These mayor may not have scattered tree growth 
and may or may not be surrounded by forests. In 
case the <Up.ino pastures are surrotmdad by 
forests and arc smallpr than 2 ha. in extent, 
these shculd be classified as forests. Areas 
covered by scrub vegetation in tho alpine Mne 
vlill be il"lcluded in this category ( e.g. IMarf 
Rhcdodendron and struggling junipers). 

Barren lan~ L&~as covered with exposed 
n:clc- overl2.Ys,. procipitous slopes and over 
hang.t..ng cliffs, ridge tops Gte. where vegetation 
growth is absent due to adverso climatic, 
edaphic OJ_' biotic conditions vJill be classified 
under this categoryo Normally, productive soil 
cover is miSSing frQn such sites • 

.Hater ,s12reacis : Area of land coverod permanently 
or scascnally with water such as lakes, roservoirs, 
tanlcs and ponds of mere than 2 ha, rivers and 
streams wit.h a bed of 100 m or more in average 
\-,idth shall be classified as water sprea'ds_ 

ether_lands: Land 'not included under any of the 
above catcgcries will be claSSified under this 
class. 
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. ,fuscripti.rl1 

\EGET.n:l'IUJ ': This cnlumn is to be filled 
up ('nIy for those sample points" thl:lt have 
been classified as Fnrest land und.(;lr class 
Column No. 16. L bservo the gr(ll;lth in the 

"locality to an extent ·Of 2 ha or more and 
classify it in one of the following classes: 

Batural Forest: Areas ha~g natural yegetation 
COYer, or more than '20% crOWn density used 
primarily for the purposr s of forestry 
shall be put under this class. This will 
include : 

(a) temporarily undersi!och:d or unstocll':ed 
areas due to clear ciutting, regeneration,. 
felling or burning. 

(b) young natural regeneNti( n. 

(c) bambc c bearing areas either in pure 
form cr f.lixture with other species. 

(d) roads passing through fnrests, forest 
nurseries, small streams, small opon 
a1',,'as pr grassy blanks ( less than 2 ha) 
which constitute an ·integral. part of 
forest. 

Man made forests; All plantations primarily 
used fcr forestry pll.rposes at a."ly stage of 
grGwth are inCluded in this category • 

llig,raded forests:.; F:orost land badly 
degraded due to biotic influences such as 
grazing, lopping, indiscriminate felling, 
rcpea.ted fire etc •. Scattered ma1i'anned 
trees may be pre sen~, crown density of trees 
is gC'neralIy less t~~ 20%, foot paths and 
grazing trails are commonly noticed. Such 
areas OCcur mos.tly near about habitatiLn and 
are easily accessible. Aban&ned shifting 
cultivation with poc·r regrowth may also be 
classifiGd in this category. 

J 
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4 IDw J&nd scrubs; This includes areas hBving lJX)stly 
scrubs, btmhes and grasses almost devoid of trees 
and occUlTing mainly on poor si tes. ooi1 erosion 
may be present. Foot paths and grazing tl'ai1s 8:ro 

co.mzoonly noticed. This mIl not include the 
scrubs occut'ring in alpine zone 5000 m and a.bove 
elev~ tion. Gra.zing lands below 5000 m are 
however included under this category. 

FOl'est fxHB : Tnese columns Qre to be filled 
for those sa.mple points only that have been 
classified as llForast lBndtl under the land clnss 
ca.tegory_ Observe an area of 2 lis. aroUt.'1d the 
sample point and classify the crop into one 
of the follotdng tyPes~-

1 Fir-Spruce 

2 . Junipers 

B HiXed Conifers 

4 Conifers mixed with Broad leaved species 

5 Upland hardW'Oods ( broad leaved) - above 
1200 lil. 

7 low land hard VJOods ( broad leaved) -
1200 m and below. 

8 Sal 

If the prop'Jrtion of a, species is 50% or .tllJre 
of the crop, it will fom its own forest typo. 
In case of IniXed conifers~ tile proportion of 
conifers should be more than 5@ of thG total 
crop. When the conifers and broad leaved s:_oecies 
occur in more or less same proportiqn, it should 
be classed under con .feI'S mixod wi tl1 broad 
leaved species type. Tile occurrenco of' bamboo 
(including percentage in under s t orey) sho~d 
'be no ted in the back side of the PDF. 
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Description 

SPECIES S'IOCIITNG IN FOREST; ~lri te the 
appropria'Ge code of species and percentage 
code in me'·columns proVided for each. Percentage 
codes arc ,gi von here1.mder. 'lhese colunms should 
not be filled up if vegetation class (col.17) 
is 4. 

For filling up these columns, observe t he 
forest in atleast 2 ha area around the sample 
point in' the forest type in which the point 
lies and occularly a.ssess the composition of 
tree s~ecies presGnt. COlumns are provided for 
rccording tilC percentage of three species in 
order of the percentage of their occurren ce 
si;..'Jr1;ing v.'ith species that Constitutes the highest 
'percen tage of the crop. If there a:::-e more t han 
three Copies , gI'OUp the remaining ones under 
two ca;!jegpries viz (i) remaining plywood 
species'and (ii) remaining non-plYwood species 
al1d gi. vo their percentages in col 31 & 52 
rnspecti vely. No species code colunm is provided 
fur t,_~esc items. If "the number of species is 
less t..'1an three, \n"~ tc 1 000 ' in the unused 
sp ccies (X)de Columns E-Jld to I in the percen tage: 
col'U!;m. TI13 pS,rcentRge codes \li11 be as undcr:-

Less tha n 2070 

20'fo 1:0' less them 5~ 

50% to less than 40% 

4($ to less than 50% 

50% to less than 60% 

6 OJ(, to less than 7(j}'., 

7(f/o to less than 8Cf/o 
Bctfo to loss than 90% 

Equal to or more than 9C1% 

In cols, 22, 26, 30 write the code for stocking 
p crcentagG for species indica ted in cols.19-21,i 
25-25; 27-29 res~Jecti vely. In 001. No 31 & 32 
v/rita the stocking percentage code for speCies 
grouped e s lIrest of the plyl.J'ood spocies ll am 
"rest of tt'1e non-plywood specias1i r espectively. 
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Code 
No. Description -

~ 

NtJHBE~ OF STORE'IS: Observe the forest around tho 
;~Ple. point in 'an eraa of' 2 ha or nnre Bnd fiYld 
out tho vertica'l distribution of heights of 
-~rees. Classii'y the i'~rest in -the following 
~tegories according to the distinct laysrs of 
.for.;>sts at different heigl: ts fonned by til<) 
trG.8 c;'01,$l • 

• 
1 ,Single Sto1"OYed forest; v.nlers all the trees a:..-e 

·m:.:>re or less of thE) SC'J:lo height forming a 
Single canopy. A small v~u.1.ation of height me.y 
erist in this ~se. , . 

2' ;'lw . storeyed fQro&.t; villers veriation in height 
is such that thR crop shows two distinct 
canopies at tWo dlfferent heights • . 

5 Multi-storeyed. fQt,8St: ltllere Ilt>re than 2 
s'Q)reys or canopies fonning different laYers 
of crown are distinctly visible. In coniferous 

<.~hes such forests are. generally not met wi th. 

1 

2 

1 3 

4 

6 

7 

8. 

9. 

Nyte: Shrubs should not be considGred as 
. separate storey, 

SIZE Cl4.~: In about 2 ha area around the 
sample point, observe the lrust prevalent 
diar.J.ator class of th'o species constituting 
the i'orost t;,me in ,wl.1ch the sample point 
fa-lIe!> H08,suro the diame.-tcrs of 'abo ut 10 trees 

representing the averB.go size of the main 
s:~eCies ~nd classify ti:!e crop as follows:_ 

nesS, tban 5 em 

5 ~ ~to l.es~ than 20 err.. 

20 Cl]l to less than 30 .em 

30 qm to 'lesE; than 40 em' 

40 CIJl -1;0 lesil 'than 50 cm 

50 .em_" to less than 60 em .. 
60 cr.i to lesi than 70 CLl 

C' - I .. 
70 em to las 3 than 80 em 

80 '9m ,'!"d ",'0' 
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40 

41 

No.of 
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1 

, 
\ 
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_~Des cription 

TOP 1.EIr:iiT: Belect a mLrlmum of three 
d04'1in811·t trees from the top car.opy of tho 
~mfu' slj~cies of the forest type in which 
salilpl~ point lies and measure 'tt'1eir 
heignts. Average out tho heights and record 
1:0 ·the ncerest metrEl. 

TOP DIiu1ETEH: Tho dbh (ob) of the trees 
selected for top height mersurement should 
bo I:leDsured, averaged and recorded to the 
nearest centimeter. 

SPACliW: Measure spacing of ten trees 
repl'esenting top canopy in the ... 
vicini ty of the sample point wi thin the 
forest type in which the point lies and 
calculated the oVerage spacing. Record 
it in ono of the follot.f.i.ng classes :_ 

.1 less than 1.5 m 

2 1.5 to less than 5.0 m 

:3 3.0 to less than 4.5 m 

4 4.5 to less than 6.0 In 

5 6.0 to loss thon 7.5 m 

6 '7',5 to less than 9.0 m 

7 9;0 to less than W.S ill 

8 iO.5 to less than 12.0 m 

9 12 m fnd above. 

CRO'vJN • .Q_ENSITY: Th3 crown density indicates 
~hc dzgree of closeness of the tree 

crowns. As tho openness of the crol-m 
incroCls~s the density decreases. ~runine 
tho crown density of the crop represented 
by t;_19 sa.mple point and record one of t.'1c 
following oodes:_ 

less than 0.2 ( 20'r) 

0.2 ( 20%) to less than 0.4 ( 40%) 
0.4 (40%) to less t han 0.6 (60%) 
0.6 (6($) to less than 0.8 (80%) 
0.8 ( 80%) and above. 



Co~. N(~ of 
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44 1 

.45 1 
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COC0 D ,scri ption 
No. 

-3GENKUTICN: _Iii s(Qcliings PDO 8r'plings of hss than 5 c. in 
6bh 1ob1Of'"con~n,j~ciel trL~ spfch'G ~"li(., to b·~. mnsidcN,d 
,,~ "£'Iogtn ",-'p."cion. Drew 8 oir·cle of 2' ra~tr'rs 1"edius exound 
'~l)cl S£1Ti11Jl .. point Bnc moot numb",!' of sm:c11ings and put 
the, 2Pfrop:rie-G;~ CoGe. 

1 • ~.. Prof1ise. - 15 ' ano. more 
2 ·~\dtqt:'<J.t$ ~ 8 to less than 15 
:3 l~. SCqnty .. 1 to It.::ss than 8 
<1 ON ont; _ Nil 

SlIL D_WA: S~hct a si,te. near tho plot centl'l' which is 
"'Mt di~tUl'b6d by the Crew dUl'ing its work. Dig a pit of 

30 em 01" l.ilOrc a'~.~ this si te.,for col16ction of 3) il data, . 
IE,;\F IJT1'3R .: "'Tfit undecomposcd 1('2vGs, n6edlE;s and t',,1ig~ 
on ~th(i ,fOl:6Si:; floor are known 8S leaf 11 tter. MeesliZ' t, t~l" 
-tl-rl'~kntlss .... of"l.e,i~ li tter ~'lld l'€cord one of thtO, codes 
g:i v;,;n 1? Ii..l.o't? ; ... 

1 Lcof lltt6r ~bseni 
2 LI=83 th,,'n 2 em 
5 2 to less than 5 em 

5 em Ot\ mOTt> 

~: Il.'LU;1U~ is the dEcomposed le,~f litter or orgrnic 
i1l[1tta fcrmng th,. top h07'izon of thb soil. In cC'.se leef 
lHit",:;; is p;.'('sent, rcno'lC the Sfne 2fter recording its 
I'll :'SUl'j:i ilt:i,l1t 8h(',,?~g th~: soil slightly to lll6~sur~ th',; 
o.o13th of 'hUJilUS. Cc:-re should b~ takun to diffeI'rnti0tt 
hi:l.I:ms from .dsrk. coloul'ed minerol soil md 101'1f littEr. 
D~ 13:'ncling upon, th0 thic!mess of humus, thE:! co6€s vill bl 
83 undt~r:- ~ 

1 Hl'uTIUS nbs',rit 
t 2 Lf'SS ihm 2 cm , 

" 

3 2 '.r.l to 1(' 85 tha.n 5 eLl 

5 cm ot' mOl'C; 

ceIL DEPTH: :A Pit for moasuring soil depth should be 
dug upto mo!'\:'. then 30 cm or upto the; pSTEiat rock,'..1hlch­
tv::!' is hss. H~f'su·'t th~ depth of mineral soil end 
rscord with on~ of th:.:; codes given below:-. ' . 

\ 

1 No soil (uhen ,rock surfece is exposed 01' only boulders/ 
p; b:;,10s at't! p''';cs(;nt iuPto a depth of 30 em) . \ ,; . -.. 

~'2 L-Jc;s than 5 CI:l ' . 

3' 5 to l6s~ 'thiID' 10,'em ' 
'4 10 ·~o less thi:'11 20 era 
5 20 to lees. th8n 30 Clll 
,~ 50 ('.Til 01" ~ti~f(;l.. 
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Description 

SOIL TEXTtHE :. TeXture refers to the sire of 
soll porticles'" For determining tha texture 
the 80i.;L pn,rticles below the humus laYor 
(when soil is present) should be felt bet'W'3en 
the fingers. Classify the texture in one of 
the following ~des:_ 

Clayey 

Cley..ey loam 

loam 

Seney loam 

&iridy ~i 

~ebbles 

N9 ~il. 

'"SIQNIN~ Ob~orve the area of about 2 ha 
eround tho sample point and consider the 
extent of mcks/l:oulders great::n' than 25 em 
in clianeter. Anything lbos thEln 25 em 
in ·:liametcr'·wroghts lesB than ah:lut 4Q kg 
and ca.'1 easily be l/X}ved oanuallY. Cla~sify 
the samplG poin t· in one af the following 
cla-: ses end wri~e the ap~l"I?pr.Latc codo" ": 

~ r... .,' ,. , --, "1 
Stones/boulder~ absent 

, , 
2 ~ss tl{an 3r:tfo of the lan~; ~ace Oovere~f :­

with stOn~s/bou.lders. 

5 30% to 60% of t.l1e lond s~fa~ Covered 
wi th stones/LJoUlders • .~! 

4 l~ro· than 60% of the lanq; sUJ:'.fa~ C?vcrod with 
f3tpnss/~ Uldors. . ~ . 

\ 
'mRlUU DATA: Terrain rafel' ~ tpe altitudo, 
:llop~' ahd aspect. Xl.1:l:s data is to be read, 
JIleusu;-cd on': ground and cnlculated with the 
h:bp 'of l:,¢."OCO maps and/or pho'bpgraphs 
~f the ttrea- and recorded as fol;l.o"~:" 
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Description 

A.P'ITUDE ; Altitude of the sample point shall 
be Coded in to one of tho following cl~sses 
depending on its elevvtion from Mean SOD level 
as read from 1:50,000 :maps. 

1 0 to less than 500 m 

2 500 to Ie ss than 1000 m 

3 1000 to less than 1500 La 

4 1500 to less thon 2000 :ra 

5 2000 to less than 2500 In 

6 2500 to less than 3000 m 

7 3000 to less tnan 3500, m / 

8 3500 to less than 4000 III 

9 4000 III and a~ve. 

SIDPE:_ ileasure the slope in degrees with 
an angle llleasuring instrtuilent uphill and 
downhill over CIS long a stretch as possible. 
Take the aVel'age of the too slopes and 
record as por the codes given against each 
rrulge of slope. Also cross check with the 
slope €IS calculated from the map. 

01 0 to less than 5° 

02 5° to less than 10° 

03 10° to less than 20° 

04 20 ° to less than 30 ° 
.05 30° to less than 40° 

06 40° to less than 45° 

07 45° to less thon 50° 

OB 50° to less than 55° 

09 55° to less than 60° 
10 60° to less than 65° 

11 65° to less than 70° 
1;~ 70° to less than 750 

1 '5 75° and over. 
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Ibscr4Jtion 

-ASPECT: Refers to the general direction of 
the slope in 'Which the sample point falls. 
For this purpose, study prominent features on 
the Llap end detGrmin~ the general direction 
of t.i.a slope. Detennine -the as-po ct \v:i. th the 
help of colntJass keeping in view the general 
direction of the slape as studied on the msp. 
Aspect should be recorded as Per th:? following 
codes:_ 

1 North 

2 NOT th-Ee st 

3 East 

5 South 

6 Sou"t1-ltIest 

7 ~'lest 

8 North-vlest 

9 None 

!QPOffiAPHY .- Hhen the sample :point lies on .tJk)re 
than one catogO I'1J of the) topography the lJ).)st 
predominant one has to be reCOrded. The 
categories' a1"O:_ 

1 Ridge top 

2 Upper one tl'..;ird of the general slope 

3 l>liddlc one third of the general alope 

4 lower one thiro of tho ~neral slope 

5 Va.Hoy 

6 Plain. 
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il0;:tKAB...m PERrOD IN HOe OF HO!'fIHS .. : This 
informflticn is to be fiUe(i'''''~p'in respect of 
seasons and n~ber of months during which 
extraction is possi ble. 

Possible throughout the year 0/ 12 mont...1s 

Possible during winter & summer., 8 lilonths 

Possiblo during winter & l'ains ~ 8 months 

Possiblo during ~n tel' only .., 4 months 

Possi ble during s l.llllr.ler on]y 
'!' 4 months 

_.1l.!:&~~~JDI IlTY: In simplest terms ao cessibili ty 
refers to tho opproachahiU ty of the ~ $smple 
point W"i th the presGnt and proposeq. stogc of 
infl'astrt:ctUl"e" 

Mel)sur7 the horizontal distan~e pf the 
smnph po~nt from the nearest k~ltcha and 
pacce. l:"oads and rGcord in ())l~ 54 to 61. 

1 less than 1 1m 

2 1 to Joss than 2 kIn 

3 2 to less than :5 km 

4 :3 to loss than 4 lon 

5 4 to less than 5 kIn 

6 5 to less than 7 krJ 

7 7 to less than 10 lQTI 

8 10 to less than 15 ktt 

9 Above 15 km. 

PHESllii_T-lQ1RTION OF RO&ill 

Distence. to road : Horizontal distance to 
the n60.l'est present motoreble road point 
SilOuld be measured on the map sheet and 
appropriote code as above spoUld be 
rooorded" 
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1 

1 
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.!1!iscription 

. 
Road ·distance to market Qutlet:- The actual 
distance .between thG nearest road point from 
the sample point and the pr~determined IllB.r~et 
outlet will be recorded in t."'1esc columns. In 

.. the first two co1s. ( 55..56) the truckabl<:1 
kacha road distance ,.£ill be recorded in lan

o 
In the next twu columns ( 57-58) the pacca 
l'oqd distance between the nearest road point 
fron the sample point and the rilarl~et outlot be 
recorded in kn. 'lhis inf'oDnation should be 
recorded taking GEDU as market o' ctlet. The sarae 
inforl~1a.tion treating PBUHTSHOLINQ e.s market 
outlet should also be filled up wi thin bracketo. 

AE.TER CQNS1RUCT~QN OF PROPOSED MAIN ROP]) 

Proposed link road distance; The new rnm.n 
roE'ds (katcha) proposed for a:mstruction 
wi 11 be shown in the tra mngs whi ch Hi 11 be 
supplied to the Ore'" Loaders. 

~.nile visiting and traversing the area 
a..·ew leader should study 'l:ihe map and A8!':i.al 
Photographs well in advance and should proposo 
the possiblo link roads for extrt ctian a.nd 
dopict them on the traCings provided fer the 
pur-pose. "Crew leader should note t~1at nUnb€f 
of roads propo sed may incl."Ga se the cons t t'llction 
Cost and also increase the extraction cost of 
tho logs". Road marking should, the rofOl'o, De 
pr'ecise and accurate to minimise the cost of' 
Qxtraction. Tho length of proposed link road 
SI>.ould bo recorded in coded form as [: bove. 
"In case there is no proposed link road, a 
dash (-) should be put in this column!!. 

gff Ro~d TransPQrt:_ Methods and devi ces used 
for translJor~.tion of \-l)od from the fores t 
(sample p~int) to nearest road point should be 
indicated under this column and I)ne of t.."'1e 
following ·codes should be filled up. 

Skyline crane & ropewaY5 
,Lbnald gr avity rope~mys 
l-linches Us!.')d 
Manual laeour (rolling) 
/my other oethod 

~ No te: Nost' likely 
) method has to be 
) mentioned under 
) this. 



1 

62-65 4: 

_ 70-

Des c riD t.iQ 11 

Distance :to road;- Horizontal distanc8 t.o 
the nC[lI'Ost motorable proposed link i:'Qad 
point should be measured on the l116p sheet 
(tracing) and a"JPropr'Lata code as above 
should bEl recorded. In tt10 absence of 
proposed Jink road, distance upto naarest 
nntorablo road should be measured as dooo 
for <XlI. 54. '!he eli stance from the sc.mple 
point to the ne~'rest proposed road may be 
IOOre or less than the distance to thG 
nearest existing road conSidering logging 
requirements and terrajn concernedo When 
there is an existing road as 'WOll as a 
proposed road near a sample poi.nt, preferenCe 
should be given for dovmhill logging road 
whother j,Jroposed or existing. Tho same 
prinaiple is also to be followed for col 62 
to 65 i.e. lwtcha and paccn rand distance 
to market outlet. 

!,roposed Road llistanco to 11?rket. Outl,":)t:-

Tho actual disumee between the nearest 
proposed road point fror.l the s2rnple point 
and the }lredeterIiIinod 11lD;"~~j oUt13t will 
be reQ)rded in these columns" ::i"n the first t~ 
cols. 62-63, the t .. t'l·~kPhle kat,~ha :roed 
distance will be ro( Yccl.eu in k.iJ1o In t..'le next 
two Columns 64-65 ·,.he pacca road dist.(JncE) 
between the nearest, rOod point from tJ:10 sample 
point o.nd th-a marke·,. out.let be recol~dad in km. 
This infonnaticm ha~ to be filled up by 
taking GEnU as markd outld., Tno 3imilar 
information should ~e filled up w.thi"l 
brackets by tal"J.ng r..a:rl\:et outlat at 
PHUNTSiOIlNG also. i.ll th.3 above JintaMes 
mayor may not be i,1clusi va of. existing 
road distance. In case no roa.d ha.s been 
proposed, the existing road distances as 
gi van in col. 55-58 should be recorded hcre~ 11 

In case the proposed road joins the existing 
one the distances t:) l'll£,rl~ct outlet shall 
include the existin.g road distancGs .also. 

The katcha and pacoq road distances shoUld be 
determined from the )roposed or the existing 
road point as done ~.n col" 61, 



66 

67 

68 

69-74. 

75...78 

79-80 

No.of 
digits 

1 

1 

6 

4 

2 

1 

2 

5 

1 

2 

_ 7'1. 

Description 

Soil Erosion Statusi- 'lllis mI. will be filled 
up for nll tho sDrll)le points Visited by the 
Crew under point classification 4 & 5. 

No erosion 

Erosion 10>1 

Er'osion l-fodorate 

2t-osion severo 

Map .'l1cet No, Give flppropr:iate Code of l)lap 
. sheet in which Sru:iple point falli. 

Co.rnmercial sta tus: One of the following Jdes 
;as considered appropriate, should bo 
raCbrded .in tho column. 

Co£lffiGrcial forests 

Uu'QJ:;unerciul fares ts 

. Sampl@ 'Doint grid reference (S_:J): 

l-Jrite the S.P.G.R. of the sample point. 

Sample Point Ho. Qi ve the serial lio. of 
sonple point. 

Inventory Design:_ leave the Q;)lumn blank 
to be filled up by Data Processing Unit. 
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PaEINV3SThlENT SU!lVEY CF 
FC_"\EST RESUJRC3S 

(BHUTAN) 

!ALLY SHEET -- ---. 
1 Job i Car.d I ~(:'13. Sub R(lP. I 
l I Design INo, N0._I 
rl-3 I 4.._<;. I 6-7 8 i 

-_ .. _._'---....._---. 

Name of C.L. 

i Species 
I niune (local 

I Fm ALL TAL;:.IED, 'IREES I FeR PLl!~cc:r;-sPECIES '&ES _._ .. ": 

30 em AND ABCVE Li.B.H. (GB L~.f}LY , __ I 
I
' or Bo)tanical 

name • 
I 

-. -I -, I --it ~.B.H.CB 
,~_n em. 

, I I --, ! 1 
! ; a I 

I ; ". 1 
! I ' t~ i 

,jl' I I 1 
rg r ! ~ I 

~,I I "1" :~ -I' '~I, .~ I. 'q G-I m 

HEIGHT . RHE: T}T1CIC'CSS 
in In.'11. 

in mts. 

~ '; ; ~ ~ ,; ; ,i! ~ i ~ I 
I '~'q ~ 'og~ I o~ ; 1 $ ; I ~ B lli!, 8. I' 

J) 0.. rl • ° a.' ~ a. 0 n. 
I--_______ -I.__m_,, -i-~r_':--~~- H ,~ " L:-"~. _::_ _~_::__. 
1 _____ p-10 11-13 _, 14 15 116~lB 1~~2-23, 24-25126-27, 28-29-t_:;!J.::3~ 
I ! I I i I 
! -------- ._ --r---'--t----~_I "1 

~. -. -~.I 1 -'-------r--c-----r :-1--1 I i - I I -~ -r- . -f 
I . I. I 
1- t- i I ~ J -t---'-+-_·t--' ___ l I _.j 
~------------~~-'+-----T---~---~-----r------+-----+-----------~I ____ ,lr--___ J 

f ' :===~=~==_~:=::---t..__._~t-t-.. -_~-+--_-_.--+-_ -_ -_ -_-+-+_ -·.-----r~"-- + __ ~ 
----~.---I----+---~-.---t--i .~. - --r--i 
~-----..__._--'-.. ~ ... ----~. ~-r-~-l-- 1 .. -----1----·--f-- - '--i--- .. t 
~-_-~~_=_-~.'==_~:_-__f-r---. .,.---:-=--=-:==:===!=- ! I ---t-'! f~ 
--~---_ __l_~:___~-_ j ! ! I j , • ~ t ! 
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6.8.1 TALLY SHEET 

The tally sh';.t-\t (specimen form given at pa:ge E_) is !:rqui. <'",d 

to b ~ilbc in only \~he.."1 the point classification is 5 2nd land class 
is :E'or4::l"G ane vr;!ge'tation class is 1-4 (Natural FOrf S'GS, Han m~c$ fo,: 'S'GS 

anc: D~~g:r.a6cc1 fo:t'f'sts and Low land scrub). 

6.8.2 Tally shti(:lt 'Will b~ usee to record thE\ or.ta of all the 'TIP '::'·""5 
which hanl bfE'n talliec. ".lith BAF-2. 

6.8.3 In case of non-plywood species and plY\'ood sp{-lcies havIng ciJ.1h (ob) 
less 'chan 30 em., only f.l-21 should b8 filled up vhile in casE" of pl~".'JOod 
sp· citis hrving dbh (ob) mor~> than 30 em. all eolse 9...31 art~ to b~ fil1'c:c~ up., 

6.0.4 Tally should be taken by standing at the sam.ple poin'~ by H~'lD.scop:.1 
held ovp.r thf\ peg using BP.F'-2 starting from North and moving in clock-,·J5.s, 
dh e'lion in a full circle. 

6.8.5 All live trees tallied lIN' should be blazed and serially nurn.b'j~!'d 
in tho same sequence in which tally is taken. Trees of lElsS th::m 5 ern. 
dbh(ob) should be ignored. 

6.8.6 \~;1ile toting tally with Relascope, if the.:re ar"1 any marginal trf:'tls, 
th_;, Ci2Ill'ttr of the tres and its horizontal distance from the centr-c of -tJ1(;) 
tree' to th(, sample point peg should be measured in ordt3)~ to ascElrtnin 
'-111Fth:<:~ '(;he 'l;:r!:'e is 'IN 1 or 'CUT' vhich gives plot l'adi·;.3 fo-r val'ious 
dinID t ,'l' for BAF-2. ThE'> tree should be taken 'IN' onl~_" if the m;;:asu:" ·,d 
dis',j.Jl'lcn is ::qual to or lass than the plot radius agRi~'3t the meas\.U'::d 
diem '~~'r. 

6.8.7 The dbh(ob) should be measurE'd Hi th calliper for all Ill~ r tr~.\es.f) 
T..,o .diam< '.:;'1' hl(-> [' ~m~ m,'nts should be taken first tOv;,-U'Ct$ the sample point 
<-,no s ,cend perpmdiculsr to the first dirEction to the ne81(:'·st c n'bim. >~ '~ It 
(R,.iund off 0.5 em to ne8N'st ,ven number e. g. 11.5 "rill b(l 12 and 10,,5 
,.ill be 10). 

6.8.8 Th,' following ins-tr:uctions mould be cel",ofu·' .. '_y follo'll\~d fo:~' 
filling up data pert[lining. to various i-tpms in tallr qhl2 ct (spoc:i,men fO:\'ffi 
gi v,,:n at page~). 

Col.No ..... NQ,of 

1-3 3 

4-5 2 

6-7 2 

8 1 

9-10 2 

digits Code No" 

JOB ) 
) Leave '1 ~ ::;e colu.rrns blf1Jl.!c! 

CARD DESI(}l ) (To b J ~ ':LJ_l(;)d up by Data i 
) PrClC'8 JS:_l. g Unit)o 

REPGi'.T NG " ) 
) 

STJ3 RER:RT NO. ) 

Write the serial Noo of tIl' ; 'Gallied tre:: . 
Th(; :'.<:lst Ho. in this coltar:l shdl bB ec;_ual 
to the total No.of trees ',n itten in 
col, 67-68. 



11-15 :3 

14 

15 

SfE alES CODE: "fritr:l co.m th'~ cod~) of the ~pf'ci(;SA 
In cas;~-orth!J u!'l-iuentii'iC'd sp"cir"s oJ! no 
fleparc.l"Ge codn having been g:i,V\:'l~ fo:' that sp' ciEl~, 
w.d te 998 :in, this colum.'1o 

PL11lCOD GRi\DING: eno of the appropi'i1)t~ cod" as 
giv~n WO:'; shO'w.d be rl:co:t'drd in this colur,~ntl • 

1 G.~ade I 
2 Grade II 
5 G~ade III 
4 GJ:'ade rr 
9 Non-plyt.l0od sPPo 

DGl'ITN~'m!: Cl~rlsify th<:l tree in to on~ of J.:.hb 
':olloT"rll1g (" ... ,5668 end \1':'i te th~ 8:pp~op:~Lte 
~·)de tor i t~ 

1 n)m:'..nan·b 

1. 

5 
6 

IJo::d.na't •• 1 
[;upp:os ~\.J 
1 "Ij of unr~ 3, 

S'Jutm'Y 
Abnol'lnal t~· '0; a 

Th{~ follc\l,~ng (tofini tions .Jill h~-lp in detm~­
Iilln:tng the r.n·O'-nanc·:' clas~!3S.~ ,. 

llf.ti-ni@2: Tr'J I 1s on", ,-!hi.ch fO,r:n~, the ~pp~r 
'lOSt; r.1.n'~r:r a'lL whoso leading shoot is ln01'tJ 

-, ',."' yl J.esn fl'(l'.l" 

~ .'>~ ~A~1Y?' 1'1 .f is 0:0" which 00 S not fo~m P~'i~t 
,)f the U.PI(u< r.( c .• cw::..Jf!Y but. th.e lf~aC::ing shoot 
elf T,/hic~ in nr l~ defini tdy ov!!r topPGd Py thtl 
~.'.ighbourL'1g tnes and its crow is not fully 
f.r e .. ·• I ts h,,'ii~: \t is usua.lly about 3/4 of 'Gha 
doni)l£'nt tl'E'€o 

?l~RfBESSD.: Tre':l is one whoso lElllCung sb'Jot is 
:; 2liini td~- OVOl' topped by its ndghboUl\5'l 
Height o~ such tr3sS is usu~lly about SlOth of 
t..'1Q oomina;lt tl'e ~~~.. Such trees usuclly suf£' ~ 
fr.)m slew ~'owth ellS to SUppl'ussion~ 

ABNGRM..~1.J~t1ij~ incl'J.0<;·S .... rolf tr~es, tr(' os of 
labnol'mal L'::>'''11 and 'I;op broken tr~~'ls. , 



2 

24..25 2 

2 

28-29 2 
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~escl'i e_ti'l! 
. i 

Dlfillji'IER AT BREAST HEIGHI: 
',- ." i'-- ,', ) . 

Diam~tEl'J;' 2 in em 

M,c3asur6 w~th caUiper two diameters ov"·::c bE'.rk 
at breast h("ight (at a point 1,37 m a.bove the 
base of the tree froJll the up-hiJ.l sido) to the 
~earest cen~etre. 

" 

(a) Dia 1: 'J;'Qv.lal'ds th~ point ce.ntre 
·ft 

(b) Dia 2: Parp~mdiculsr to dia. 1, .. 

Round off 0.5 em to the noo:r6st f'vcm number 
and r<!cord it in th,,: form, Example: OO~5 em 
is to be ,,)1'i ttE·n as 008 em &. 09,5 em is to b'3 
wri tten as 010 em. . 

Note: While llloasuring th,e diamet{~r obseI've 
the precautionr, listed undAr tdiam~tGr 
meas1ITr,ment". 

Tot..al heigh.:t:: MeaSUl'0 the h~ight of the tree 
i'rom the base to the top ,d th HYPso!D.ctcr to the 
nearest metre. 00 5 should be rouncod off to the 
nearest even numbero 

He1_gh.t upto dia lind. t for ply timber ~ l'kasuNl the 
height along the stmn of the tree frora tho base 
on ths up-hill side upto the plaoe wh0r e the 
dob is BO cmo In case 50 em dob point ~s not 
available because of branching etc, th:j.s kight 
mBY be takGn up to the last point having dob 
above 30 ClD., and a nato to this "'fr:~ct should be 
given. 

W1.gt:.h of OQ~cctivo stm: EstimDt(., th total 
lengiJl (in roati=6Sj of defective (mc,in) s';j,lm upto 
5 em dob and wt'i te down in th€SC cals. F01' this 
purpose knots, callus formation, twi ~ted or 
spiral grain, borer attack, fungal attHck, fire 
dronage, hollowness snO\o1 end ~rind damago tc, wilJ, 
be considerEJd as defects, 

BA .. ~K ~.:l¥CJ<NESS TG\iTA.ttDS p .,e, (in nun l1 Blazti the 
tree <lIlQ T.'<':roove the bDrk maldng a ne.a'l1 cut at 
the 'DrfJ.[tst ht·ight point facing the samp.1 .. ;;; point 
wh\,: rEC -Giv sho'rttl;' arm of th(, callipn: touches 
th(, s",llm, '>1hilG t2kinS tho dianl'::,tGr m:~a~:U1'("m0nt 
for 11 l'ivmekr-l11 • ~i:]asur e the bark "thiclm;· ss 

.. with :\ scale to the nearest Iml1 and l'",c,:rd in 
this (nlumn. 5 should bf:' rounded off -co the 
neare!~ even numo£r. 
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Col.No. No,of clig:h~ Code No. Dflscription 

30-31 2 

32-65 

66 2 

67-68 2 

69-74 6 

75-78 4 

79-80 2 

:.:. 

~ Hh<mcvsr mor(:) than 25% diffcX'':ncEi is 
found between the raading takdn to'\.lm~ 65 
the p.C. and opposite to P.C,the C:..'01/ 
Leader .a.llverify tht<m~amlr~'m nt in ~hl;) 
fif.'ld and gi"e an (;!:{planato:cy note at 
the back of tha form" ThtJ.. lyre ntagc 
w.ill bo calculattad with r' g~rd to lC'",wr. 
(bal'k thiclm.<lss) mcaSUNIDent. 

BIIRY:1'llICFNFrSS OPPCSITE TO P.C. 1viLas~, thu 
bark tbi'cJmess at br(ast h.!ight 0pposit," b the 
point centre in th. sam'} 'Way ns don::: aboVi and 
I'~cord. 

Blank 

~CREST TYPE: Fill up th(> code of FOl' .. <st Type 
as '\.11"i ttan in PDF cOl.18. 

Total No"ot: tre(:;~: FIll up th·" ·:-.otal N oeof 
tl' lde:3 talli 7cfiJ:N: wi th B..\F -2. 

§nnmlfl POi.llLQ.:dd Rdcr:':'rlC"}; ~hi to th(~ S?(F. 
as '\.,rri ttcn i!L~hE. ':~.I"'Ei. eols, of lJD? ~ 

f~"2I!d-e Pc:in]_N0. Hu·:,. the Samph Poin'G Noo 

as w.d ttcn in th2_ S?J;1C col!l. of FD:[o 

Inv~ntory: nasi@!: I.eava it blank, to br> filled 
up by Data Processing Unit .. 
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p'\EIN\!ESTtEHT Slf.{VEY CF 
FCR.EST 3,ESC.lB.CES 

(BHUTAN) 

: Jeb - ~ rC-e.-rd- ~::t-a-p-.-l"""s-ub £{ ;~~---I 
:roo_"1 ~~s_ign__ No. 1,,1 NO.

8 
.~.'I ~ort:st Total No. of j Sample Point Sa.'1lPl eI

I
InY ~-!.;o J 

ype PIYloJood spp G:dd R &.lf. Point D, s5_g.."l 

PL1HGCD SlBVEY ...Bh'P-B 

11-... ; 4 5 G-7 
I troes. 1\0. I I 

i ; ~ 

._,_ 

-

i 
I , 

~-.;_---...;.__~---~----, I ~ i 67-<58 69-74 175-781 79...;JO ! 
h",,!'1r of C. L •••••• • •••••••• 

Species 
neme 
(Local Or' 

bo tam. ca.ll 
ne,JUS ). j 

I 
/ 

'" . 'd 
• 0 • 0 

0 I I:) 0 z 
~ 

I ~ OJ) al 

'""' 
~ ..c:: 0 

cd ,,... 0 <-i r-,,... C) 

cti I >. ~ o· 
:P 0. H I ~ fJ) m m Jl. 

I, , i 
! -------1 I i 

Da-Gt! ••••••••• 

~ial1~ Sp~"cies I 
~! k.B) in n8.llle I 

.10' I em. a t I (Local 01' 

.f..'i. '---i botanical I 

~ I I IlP.me). 

.~ , I 
~I I I 
.-!OM I r§ rg 

'JI 

<-i I ~ "'" r~ 

~ :a :a 
Jl. E-« I E-« 

ID~ ",' c __ • ?l ; ..... ,l.oI.l U ' _ 

.i; f(cn ).,_ill 
n em.a" 

.... 1 
() 

'V 

r J_. -~--~~~~4--r_'--+'~----~~ __ ~~ __ r-!-I, I 

I 
J , 

I 1--f--~-I--.• t--1 
I I ! -------~--~--~~~-+---r--+i!--~'------,--,---4--~--,-~,~j-- I I 

------~--+---~--~-1---+--~'r---t------~--tll--~I--~---+--4--~I,~ ~! 
'--J--t--+-~---t---t-+--I-----_ _ 4_ -i:_-j, Ii-,,--t---t---t--t

j 
--"-ji

l

, l~----
' j 

! , , 
1 ..... - -.._ .. , 
I ! 

-- ,--1 
-------L.~~__rl ---L--+---+-I - ---++-J-H,----.j..j------r--I .,' , '", ~-~------l~--~---L---:~ ______ ._,~~I~ __ l_ _ __ ~l~i ______ ~!~_ ------------------~-, , 
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P U1-1 CCl) D.'tTA FCRM 

Thif\ form (Specimen form given at page 77 ) Hill be filled up for 
all th", IJly\!OOC: sp;: cies trees of' dbh(ob) 30 em. ;;cr-;bove, tallir:.d 1m r with MF-2. . --_ .. _ 

6.9.2 ,Th(' follo',.ling instructions should be ca!' ~,fully followed fOl' filling 
UD vc~ious it~ms of this forro:-.. '.' 

Col.No. No,of Cdgi ts Code No. 

1.....3 '3 

4-5 2 

6-7 ,2 

8 1 

9-10 2 

11-13 

14~G 15· 

JGB ) 
) 

Card De.sign ) 
) 

Report No. ) 
) 

Sub Report No. ) 

Description 

LcnV6 thc;st=) col'llL1:!s blenk 
(to be filled up by ~a 

Data Proces~ing Unit). 

\11'i t~ tha serial no. of the tr ' ·G. T;us ' . ..rill 
be, the serial no. of thl:' tree r· cordr!d in this 
form and not the one rocord~d in the tally 
sheet. last no. of t..~e trE'~1 in i;l1is col. should 
b~ equal to the no. of troes Teco~dua in col. 
67 -68 of this form. 

SPECIES CGDE: Hritt' dovm the code of JGh~: 
species. In caSE) of the un-iden·"tified soncios 
(or no separate code having been giv' l'l. for 
that sp<:lcies) "'1'i te 998 in this col. 

PLlWCCD DNrli: In th('se cols. informa:iJion 
regarding availabili~ of ply logs in thv 
tre~s is to be recorded. The tl'O~j is "GO bo 
examined on thQ follolNing specifica·~ions for 
tha availability of ply logs and va:"ious 
information r!.~cord6d as c1€teiltd b ... low: 

a) Length 

b) Diamt tel' 

c) Shape 

d) Soundness 

e) Y.nots 

f) Butressing 

g) Ellipticity 
of stEln 

h) Fluting. 

1 m ~nd ~bova 

- 30 em o. b. miniLlum. at th(. 
thin end. 

... Cylindrical 

- Should bu fr tl" f;'om c: f (1Ct 

straight and haVi0 unifo:r.m 
tap~;l·ing. 

- Both live &. d.:,.ad m<:asUl'ing 
upto 5 em in dia and 
occuring not man' "i;hnn 2 in 

no. in 1 B length. 

- N O'fj p(rmi~'siblQ 



14-15 2 

16 ... 17 2 

21-26 6 

27-65 

1 

67..08 2 

69-74 6 

75-78 4 

79-80 

-79-

Descl'iption 

BR,iUiTCH NC. Give appropriate no. of the bX'anch 
to which the ply log bdongs. l-1ain St8IJl will_ 
be consid*-:!' ~c1 as branch no,Ol for this pu:rPOSG. 

GiV{1 the stt'ial np. of theply log envisaged "! 

from a particular branch, 

Give the length of ply log un0.0r consiOBration 
in decirnetre as measul'f.)d with Relaskop. 

END DL'U£TEltS CF THE PLY ICG: MeaSU1.'B the 
diameters of the thick and thin f~nds of Joha 
envisaged ply log in em. wi. th rolasko1) and 
record in cols. 21-23 and 24-26 respc;c·:;iv,.ly .. 

Blank 

FOREST TYPB: Fill up the 000.0 of Forr st Typ~ as 
v~ittan in PDF col.18. 

Total N otof tr(1Gs; Fill up the" total N o.of 
Ply\IOod trCI:lS abovt) 50 em dbh(ob) tallL,o. tn'll 
"dth BAF-2. 

Sample Point Grid Ref;"'r~ncel Hri'u(:' 'i;he SPCR 
as \,,:d ttsn in the samt. eols, of PDK" 

Sa..!ll'Rle Point No. Hri te the Sample Point No. 
as i,!l'i tten in the sarno eols, of PDF. 

Inventory DeSim' Leave it blank. To b~:l filled 
up by Data Processing Unit. 
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6.10.1 STCCK Ml\PPING INST'1UCTICNS 

The inv8ntory Crews ~~r~ provided with ae~i~l photographs of 
1:30,000 scalo for the location of sample points~ Th~so photographs \01(;:.:<.,> 

also us~d for the field Photo-int,·rpr€.tation \Jork and stock mapping on 
1:50,000 scale map traces. All the hill slopes that are alrf'ady visibl~! and 
the ~€a traversed during field ",lark were stock mappe9 On map trace's. 

6.10,2 Before l(laving the camp for work, the Crew Leader stu,diecl. the 
area to be traversed on map sheet and photographs. The photog'!'aphs Wllre 

studied under the pockot stcreoscopg and different land classes and fo~ost 
types as obsorved (li'!. tho grounC and checkBd from the photogl' i'lphs W~l'e 
transferred on map t: ca. Tha following classificnt.ion and symbols w~\r<: 
usod for the purposo!) 

SlJf o. land class 

1. Cultive-tion and ~'i. 1 
habitation 

2. Alpine pastuTos and 
A 2 

scrubs 

5. Snow cOV'el'f'd land A 3 

4. Barren land A4 

5. Wat{lr sphads A 5 

6. Other lands A 6 

Sl.No. Land cla.s~ 

1. Fir-Spruce F' 1 

2. Junipers r ~ 

5. .tv1i:ted conif£'l's "j :5 

4. Conif~jrs mix(>(i. with}' 4 
broad If:aVE'd ; 'pp. 

5. Upland hn~d'Woo: s (Broad F 1 
l .·ayed) above J ~I -J m 

6. Caks F 6 \ 

8. 

Lev land ha~d ( OdS 
(B :~oad I f;aved ) 1200 m 

and t:bove 

Sal 

Remarks 

) 
) 
) 
) The dElfini tion of v8rious i tnns 
) listed lL~der l~nd class in col.16 
) of P,D.F. holds good for stock 
) mapping also. 
) 
) 
) 
) . 
) 
) 

Rsmarks 
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6.10.5 Somo of tho instrUctions issued to CrG~ Leaders for stock mapping 
ar~) reproduced below from th6 Inventory l,ranual. 

II C1;,servG the a.1'E:la. ,.;!ri.ch is cloarly v"isible and ie' ~ntify '~ho 
various land uses !'na their Gxtu.'lt.. Also study th' arune a1'oa 
on thE\ aerial )hotogrephs und.er a pocket storeoscopb. ~'lh611 tha 
stl-l'OO vision is clear, demarcato tho various land class(lS on the 
photog;"aphs by compvring 'With tho obsc:;.'vec. &'~ound dGtails. Tho 
bOUndary of a particular type "r.i..ll b~ maxked by a continuous line 
with a. stabile p~ncil and the land class and the fer~st typo, if 
any, will bo denoted by the specified symbol. 

T(\xtm~e &. shape of the crowns otc. on photographs will provide 
good indication of th; various species types. l.Ji th tht~ help of 
observations m~d(: on g"~ound and the anrial photogrBphs, i 'G \lOuld 
b',' ~!a~y to o'(:.llin( ate the various land classes and fOr(:lst typoS 
on map traCG ';.1i th fe.irly good accuracy. 

Sinco ·the photographs SUPplifil to thE; Inv(;ntory crp.vl'! a.ro of 
195G o:rigin, 'Gh(it'( may b~ some at as ,.htro th~ for,:sts hav( bilE'll 
subs€<quwtly clea~r)d for cul'Giv"tion etc. In such casc~s tht~ dnteils 
St"f'll on th« :;round will not fully tally wi th dotDils aVElil.::lblC:l 
on th' photograph. Th{'rrfot ... " the Crew Leaders ar~l advisod '~o 
keep this in mind end give due importanco to d(ltai Is ob~HJrvod 
on th( gt'otll1d et th" tim(=' of t1.'aversing. 

Tho Cl'tW L('aders will ~how II Cri ticalll or IISoroll points on '~ha 
traCings providod fot' stock mappingll. 
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CHAP'JEB. _ VII 

AEllIAL PHCTc..lNTERPRETATICN AND MAPpmG -
The pr:i.rOO objectives for preparation of maps usmg aerial photographs 

,are as under.-

(i) Preparati9n of forest tJ~e and land use classification map&; . 

(ii) stratification of f<rest area into tree density classes viz. areas 
having density more than 60%, between 20 to to% and less than 20~ 

(iii) Working out priority-wise land use pattern for the survey area. 

fa em:: T. AftEA 

The total project 'area is estimated to be 524.U laIl? It falls in Survey 
of India topa _sheet Nos. 76 E/a, 78 E/12, 78 F/5 and 78 F/9 an 1 :50,000 soate. 

In respect Of Priority I and II areas, the mapping has been carried cut 
by using the latest infra-rod black av,d white - 1:20

1
000 scale _ photography 

," (c~ercd by Task No.84~A) at' the year 1977-7R. Since the fresh photographs were 
not available for tile balance area (P:riority In and IV), the forest tY}:IC and ' 
land use Classific~ticn maps wore prepared for these areas by using old panchro.. 
lllatic black and .... rhHe photographs pertaining to 1956-58 period with 2u to 1 mile 
or 1;55,000 (approx.) scale. 

7.4.1 RED ffiNAISSANCE S'JRVEY 

Reconnaissanco SU,l'Voy was car11icd out by a Photo..interpretatiQ'l team 
f:t"OIll hcaC;quarters office of Pre:invcstmpnt Survey of Forest Resources, Dehradun 
during May,1979. The t~am viSited forests around Phuntsholing, Chasilakha and 
Gedu base camps. Tbo Old. Motographs (1956-58 photOgraphy) were used by the 
Team for the survey. During the reconnaissance Sl).l"Vey it w~s observed that tho 
project area is mainly ccmprised ('f. broad leaved species except on one or WO 
aerial photographs pe,rtainj'lg to shoot Nos. 78 E/8 and 78 E/12, where little 
coniferous crop was found.. 

7 .4.2 Keep~.ng;ln view .J objectives of the survey and finding of the 
reconnaissance survey ,team, ,a phot~intorprt>tatian key was prepared details of 
which are given in ¥he fol~6wing paragraphs: 

7 .5.1 LAN D USi: PAT'l'E:lW 

The follCMing land usc classificaticn has been ad0.pte~:. 

Fam~T wAND 

~oJ. '" Fore~t ~YW RemaIics 

F 1 Scrub Areas having bushy growth or stunted. growth 
of trees are taken up in this category. 
Th~y have light grey tone at' aerial photos 
and are marked with absence of tree species 
having bigger crowns. 



B. 

7.6.1 

Symbol 

F 2 

F 5 

Fir 

Nixed 
conif m:'s 

-8~-

Rf;ffierks 

11 fine tE'x'tm;e crop [lpp€aring in v"'-,-'ry daJ:~k 
tone on aerial photos. It has on~k 1-10011('n 
carpet like appea.:;::nce 'With very ·ffno -G":'tul'e 
'When it is cense end puro. 

It is a mixed crop of cciniffrs ,such as Fir, 
Spruce, L9.rix & Tsuga on a€l:'ia1, pho·Gos. This 
type appear, in light grey. tone hrving t(:~tu:t'e 
varying from fine to coarse dcprnc;ing upon the 
type and mixture propor.tion of. the ,crop. 

F 4 Broad leaved This crop has clifforo',nt proportion of rniJ~tUJ~(! 
mixed ',·Ii th and b"t'oad l€lavtid 8p,,:ciGS & conifers. Ton( and. 
conifE.'l:·s kxture also gi.v~1s a mixod app0~l'WlCE) of d2!'k 

6nd lfglrb. 

F 7 'Bl'oad l'-aV(Jd ':':'hE;! crop I?~mp!is(ls of fur":." brof!q, l,~·~.v'd sp' cies. 
sppcir·s. en photo it .gi~c.s en appea;;~nce of '~o~'1pact, 

El Blanks 
.~. 

NCN-FOREST 

~mo_ Inl dium coarSt.1 tc·xtUXt! 1>li th light rJ,rt.'y tono. 
The high hvel 2nd 10"'1 lClvul b1'oa6 l r'av:'d 
species .cannO'G bf! s,"paJ'at€ld on aedal photos, 

It includes 11E1tura1 b1Dllk having 1\,s8 than 5% 
" U&i;1:-' Q€nsity, in fO!tpt land such as ba:~:"en 
slopes, O'\,lt cr-op al"'e,as 9r grassy Lsn~s. Such 
blanks ... 'ill ~pp6ar ligl!~er in '~on'J on ~p.('l.'ial 
photo gr-ilphs. . . 

/ 

~1 2 Water' y' 

boctiAJs:.R.ivEri;' N81as,,"Lakes~~.,~ Dams fall in this 
cat<.'gory. Thoy .appear da-·kElT.., and oU(-;POl' 
on aerial photos. 

Barren 
slopos 

Ar{Jas totally d.evoid .01' v~'getation ['nd 
comprised of .out crops, rocks mainly occu "'ing 
on stOt'per slopes art taken up in tlus~' 
catf~gory. 'They appear in gr~y to ,Jhtt;:; gl'(y 
tone with no V[~gt;ta tion. .. 

A 4 Hobi t~'do~ It inc1uo.:;s. a~'eas having habi ta tion. and 
& Cultivrl"tion cultivated fi:..lds '>'moll ar{' fDS:Lly iO(:J'].'i:.ified 

on a€>tial photos~ , . , 

CRam CL1SSIFIC.\TJCN 
------~---------~--

, 
." , 

" 

,) In intf.Jl'pr.: tatiOi1 o~ fl'~Sh (largEl! ~:bala) ;~otog:('[fhS' p, rtaining 
to 91"~.o 'i ty I ana II arl"::Jt::, two cro\,rn classes _ l~rgt:; ~ro-wn ~<i small c:'O\V11 .... 

>' 'W'_::,!'", ~; gogniscdir: "t spi::'ct of IIB"t\P:;H1 le8it'ed"' fpJ''( sts. No such distinc'(jion could 
'J;be ID1:'OO for othc-r priod ty (III and IV.) a:c( 8,$ wh,.?rf :910 photo~raphs (small 

sc. L\) Vf(:;l'~C liSU<l. '.J .~.; 
.1. .. ;. i 
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7.7.1 DENSITY CIASSIFIGATICN, 

3 main dtn(;i ty classes helve btJen adoptGd as 1.t.'1o.er:-

(i) low densi ty 

(ii) H~'diUIil dmsi ty 

(iii) High density 

-_ 5 to 2a;6 

B etvnen 20 - 6 cy; 

Densi'~Y classification has beon show on th.' maps in shac..,s givOl through 
horizontal, vor'Gical~ parallol linGs. 

7.8.1 

.ll'lIa It.SG than .5 x .5 ems (about 2.25 heci on ground) has not br:e.n 
st;:parat~d or dolineat(;o and minirrrum .... rl.dth of tho st~ip of th~ for(~st L ' ss 
than .2 .mm has [llso not b,)cn ddinee tc,d. 

7.9.1 PHCTO-lNTERffiETATICN EY 

BaSGd upon the c~tails givau in th~ above paragraphs, the 
photoin-G'Jl'pntation k(";y 9QOp-t0d :or tl1e pl'c,paratiO!: of forc1st typ~ aiul land 
usa classification map is giv~m bElow:-

Photo-intt:)~;~t'i.:'tation key for plY"Iood al'f.a of Bhutan 

A. FffiES'IED iGE.l 

Tyoes 

1. Fir type 'With 6 O}b density 

2. Fir typ~ 'l>li th 20% to 6<:eb donsH.y 

5. Fir type 'With 5 to 20% dmsity 

4. Mix~d conif ;·:rous for! st ,,0. th 6qg density 

5. }lixbd cOniferous forest Hi th 2($ to 
6 Qt d~nsity. 

6. Mixed conifr·r::ms forest with 5 to 
2 r:$ d.ensi ty. 

7. Conif0l'S mi~ed with b:coad leaved 
i'ortlst '\on. th 6 CfI, de.nsi ty. 

8. -do- 21% to 6a;; density 

5% to 2<$ dansi ty 

P .1. symbols 

III 

_1 
I 

L 
II 

,FB 

ill 
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,-1'Ypes 

10 (a) ~~ad leaved. forest or large s:lze 
crowns - with 60% density 

~.I .S;ymCx>l 

10(b) Brq:ad..leaved ,forest of slnill size 
crowns -.;' with 60% density 

I 

'\ 

F7 ) 1b distinction 
I ) betveen large and 

'l- j small crov:n was L ) done for priority 
I ) III (~ IV areas ., 

) where one syml::ol F 
l ) ~ I 

) has reen uS9d. " 

11(8.) Broad-leavEd forest of large size 
crowns .... with 20% to 60% den~ty 

l1(b) Broad-leaved for est of small sL~e 
c.::owns with za.g. to-60% density. 

"12(a) B!'oad-leavEd forest oflr.:t"go size 
crowns with 5 to 20% density~ 

12'b) Broad-1.eavoo. forest of small size 
Cl.'o\.lns With 5% to 20% densi ty ~ , 

14 

Plart ation or areas which are 
Ii.lOwing the development for 
p:~anta'c.io n" 

Fore::.t Blanks - within forests 
having either 5% trees crown den~ty 
or roruby or bamboo or l'ingal grow~h~ , 

B. 10 N-FQ RESl' ED ARE.~ 

16 

17 

18 

7.10.1 

Bmw covered area 

water bodies 

'Barren slopes, e:xposed rocks 
& cu', crops 

Habitation and cultivatjon 

~ ) 7 
II } -d~- Syml:ol_L 

. ) II 
£7 ) 
ll) 

p 

B 

1,,1 

A 2 

A.S 

A-4 

) 
) -do .. SymbJl F7 
) ill 
) 
) 

Ael"ial photographs were interpreted under the n:d.lTOr stereoscope 
using the ab::>ve mentioned photc-iaterpretation keys. The' details of inter­
preted aerial photographs were transferred to the base maps i.e .. l:?O,OOO 
sca.le topo sheets/grey prints of Survey of India falling in the proj3ct area 
using vertical sketch master. Thereaf'ter tail' drawill!; \.las completed and 
aIIU'JX)ni. a prints were taken oU". of the prepaJ:'ed forest tyPe and lam use 
classification mq>.. The priCiT.:ity-wise area calculation was carried out 
With the help of dot grid. 

e, 
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CH.U'rER. - rm 

8.1.1 GENERAL 

Processing is an important adjunct to the inventory survey, Its 
role starts from the very beginning of the planning of the survrey to the 
final stages of the sUrvey. It includes pilot "investigation and subsequent 
stage::; of -designing the survey. But the- next main part starts 'When the data 
have been collccte:i. The major steps involve manual processing, processing 
on um t record machines and procosm.ng on electronic- cOIlJ)uter, details of 
which are given below, 

8.1.2 Manual Processing=_ This involves the fOllowing steps:­

{i) The fieldforms receivoo. in the Data Processing Unit 
are properly documented am. entered in cdrresponding 
regi sters so as to locate' the data. ~,t later 'stage. 

(ti) Some of the columns ne,ed coding which had mt already 
been dono in the field. 

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

(iv) The inconsistencies are reconciled with the project 
officers and photo-interprt3tation sect~gn. 

-
Processing on Unit Recoro Machines:_ It involves the following 1_ 

{i) PtUlching the coded infortm.tion of the field forms on to 
punch cards using key punching nachines. 

(11) Verifying the datl1 puncho1 on cards with the help of 
card verifier. . 

(Ui) Sorting and collecting the ptUlcred data for proper 
input to computer. ' 

(iv) Correction of the llXistakes on cards. 

FrooeSSing on the ElECtronio Conputer:- It involves the f'ollowlngl_ 

\i) Loading the punched data.on magnetic tapes. 

{U) Cru.culation of ply-iog volume upto 30 em. 4,ia. top over­
bark li.Ji:d.t from .felled tree dat a. . 

(11:1:;' DGrtv.;t.tion of vol~ equations for estimation o~ ply-log 
volume, ~ . 

Calcu]fttion of 'voUurie tor iii-rued. trees. . , 
(iv) 
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(v) Caloulatio-n 9£ p-Ly~log vo.l'LUll~ .• for plyv.Qod species." 

\vi) per.lvation of stems/ha·and '\0 lUme/ha by ~ecies and 
diaInl$ter class at each sample point. 

{v~;l) Prepur~ion of tables for tot al stezqs/ha. and PlY log 
volume/ua by :'Pecies and diameter for' p~od specieso 

(\I'n~) freparation Qf tables for total stems, total volume and 
ply log vol'lllile by species and diamet_er. 

. . 1 

(!x) Prepar,ation of plot \0 lqme. file fro!ll. volume file for 
esti)~lation of $tandard error, for grO-wing S't.ocke 

I IfW TO TIfE COlvlFUTER 

" . The manually checked data o£, fiel,d forms are punched on cards, 
using P1l1lching machines. The data on cards e..re then verified with the hEdp 
of c8.fC} veritier and l.Jrepered· for~ feeding to tge computer using card 
sorter alld collator.. The inconsist~ncies in the dat c, are further chECked 
;'n the computer i;u tha.t there is no diffic~l~y in further processingo 
~ 

8,2'42 Listing of the data loaded on tapes are aloo taken out to check if 
the data are correctly transferred I:')n tapes and are in desired crder~ 

(1) 

(2) 

(3~ 

The number of cards punched for each card design were as follows 1_ 

Card Design 

Point Description Form OD 01 

Tall,y $hest GD 02 

SdIlple Tree (I'lywood CD 05 
Data Form) 

." 

,". 

&<&f card ~ punched ~ 
E.riori ty ar~a" 
I II III, IV 

-. 486 431 620 543 

567~ 303~ 5361 9275 

5225 F~110 4152 11182 
-'11590 ti-JU6 10113 21001 

..... ~-... ........ ---

The.area under each. plj.or~ty, and' its brea);:-up in various land 
use classes and fO.r05~; 't.ypes "la) pro;Yide.q_- by the photc-irrterpret::l.tion ani 
mapping unit by hundr.ed percent .?hoiio-interpretat';,i.o'1 of- photographs of 
-r.he Plywood Survey Areao:.': It Was o.b.~rved that rost of' the tree forest area 
comes 'UIldel" the type ''Broadleavedir~and area unc:or other types (''Fir:l$) 
~onifers rid.xed with Broad lea:yedl: etc .. ) is mt appreciableQ' -Deterluination 
of' growing stock for each type 'sep~;rat6ly '\-las therefore r..ot considered 
necessary_ How~ver, it Was decid~d to compute @'ro\d.ng stock for each 
priority area separately takiflg :.t as an indepeilde,nt ,unit .. 

8.3.2 The num1:::er' of sample pjints falling under various categories 
of vegGtation, size class, spaci:ig, crown dtihsitYl regeneration, lea£' 
lltter;humus, soil defth ';·~6il texture, stoniness, altitude, slop8~ aspect, 
grazing incidence, fire incidence;, soil ero sion etco '.-lere worked out 



-88-

separately for each priority area.. These give an indication of the 
proposition of area under various classos and may rot be considered adequate 
for estimation of area us these involve considerable sa;:.'l.pling error~ 

8.3.0 DistribUtion of sar:ple points having various off...road transport 
distances (to road) into slope c1!l:3ses~ 0011 texture1 stonines8, 80:U 
depth, altitude and slope length, distribution of saIlI'le points having 
varioud on road transport eli ~>tances (to main market centre) Katchu road, 
Fuoco. road and Katcha and rucca rom, and distribution of samplo points 
by different. classeo of node of off....rooo. transport <:..rrl slope and altitudE' 
class was determ:i.noo. separately for each priority erea. Tre se details 
aln:> give an indica'··i.on of relative proportion only. 

Opecialt ~rt.u.dics for devcl.oping of general v:llume equatior..'1, 
cull, bark volUme e..ndutility volume weremt done in these areaso Tho 
results/data of iO lUlll'3 studies conducted in Bhutan survey (Phase I and 
IT &. III) were utilised for thi s . report * 
8.4 .. 2 Separate gen·.ral 0):' local volume equations were mt develc::?ed~ 
The local \0 lume equations already developed for Phase lV report were usod 
for estinnting the growing stock of the V <3r'ious species. 

Th~ follo'wing equatlo ns (reproducoo. from Ph ase IV report) were 

(1) :e?!lus roxburgl!i..i (272) 

r- ~ 
'I; V = O.~180 ;. 6.Q4176 D - 2.43009J D 

(2) ~:~ea spinuk>..lW, (263) 

103e V .:: 2.'76319 .... 2.60596 logo D 

(3) fJ5~:i~w~..!Sti£~ (_L43.) 

v/n2 .:: 160 61531 _ 3.2116l/D + 0,20188/n2 

or 

V = 0,,20188 - 3.21761 D + 16.61551 n2 

(4) l~hies densa (653) 
2' 2 

V/D = 12.62008 + O.10774/n _ 2.~529/D _ ~.61065,D 

or 
V = 0.:J1l74 - 2.095~ D + 12.62008 D2 .. 1.61065 DB 

(5) . Tsuga WWOhiana (58)' 

ojT = - O.091~ + 3. ~878 D 

(6) Q~ercus sproits (~) .. 

V ::: 0.2Q6E'9 _ 3 .. 136~2 D + 15.76557 D2 _ 1.95718 n
3 
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(7 ) Betula species (1~) 
, 

..[V:;: 0.37101 + 5.19075 D - 2.12667[D 

(8 ) ~ specie;3 (1(12) 

v ;:: 0.41455 - 1. 37120JD + li.33119 D2 
~ 

,~) A£2: spacies (251) 

(10) 

(11) 

V;t>2:;: 12.94655 _ 2.L):9698 D + 0.20762;1)2 
or 

V = 0.20762 - 2.49698 D + 12.91655 D2 

' Castanopsis sp(;cies (196) 

v;t>2 :;: 2.41270 - 'O.~301;D2 + 0.12721j1) + 8.12834 D 
.. . 

or , 2 5 
V =.0.(2501 +. 0.12721 D + 2.41270'D + 8.12854 D 

11icht::lia species (169) 

v :::: 0.53054 - 1.84392.[D + 11.29170 D2 

(12 ) T erminalia J!}yriocar",Eg (65) 

Loge V :;: 2.52144 + 2.51005 loge D 

(13 ) Phoebe iqalparensis (86) 

. fi:;: - 0.65767 + 3.21650 D + 0.8CS84 Jtf 
(14 ) Scmma 'Wallichii (162) 

IV = 0.28(1)9 + 4.61980 D - 1.65381 In 
(15 ) Amoora rohi tuka (54) 

jV'= - 0 • .00144 + 3.91300 D - 0.79729.JD 

(16 ) Tetrameles nudiflora (144) 

~v = - 0.50980 + 2.41166- D·+ 1.12639)15 

(17) Duabanga sonn6ratioiaes (84) 

5;; - 0.01217 + 3.59930 l? - 0.28981 JD 
(18 ) ,.Ulant.ua granclis (48) . -

IV :;: 0.a2a56 + 5".1678i'D --1.83345 jD 
(19 ) Va.chilys ",sp(;cic:s ,(4:1,.4) ",. IJ 

V;1)2 :;: 9.83970 + O. C17116;b2 - 1.33867;1:> ... 2.29781 D 
". 

or· 
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v = .0.07116 - 1.55867 D + 9.83970 D2 + 2.29781 n3 

, 
(20) Symplocos ~P~.Q]._~ (151) 

(21) 

(22 ) 

(23 ) 

(24 } 

(25 ) 

{v = 0.24330 + 2044627 D + 0~48232/D 
Sa.l.mali~ malabar5.cUm (82) 

V;112 = 5.4£!J13 + 0.01507 _A) 2 - 0.93461;1) + 9.16037 D 

~ 2 3 
V= 0.045(7"i - O.93461D+ 5.48513D -It 9.16037D 

St6rcuH~ villosa (114) 

rv = O. 35895 1~ 4.99515 D _ 20 14~ 7i5 ~lf 

Engelhurdtia spicata (66) 
;.: 

log V = 2.47635 + 2.51016 lOi~ D e ~e 

BeilschrniedU; sp(;lcies (96) 
~~':-,.,.' . 

V = '0.51191 - '1.786431 D + 11.1~974 n2 

R est oJ sp6ci6S (4514) 

fV = O • .1Z404: + 4. 003~ D - 1. O~844.[D· 
PLY LCG VGWt-'B 

Ply-log volume upto 30 em di8met~~ top over bark limit YaS 
calcula'Gbd from the felled tree d2.ta of' thc. plywood species follGd in Phase 
I, I:i: & III. 

8.5.2 In ord~r to estimate ply-log volume of a plywoOQ spocias, 
ragression functions of tha following form. wor(- tried; 

v= a + b D2Hl 

v= a + b D2~ + cn2
ij 

V= a + b D2H + c Hl 

V= a ;'-'b D2Hl + CH 

V= 2 
a +. b D + CHi + ·dH 

V= a +- b D 2 + C n 2Hl 

Logo V = a + b loge D + c loge Hl + d loge H 

Log V = a + b log D + c log Hot e· . e a ~ 

V;b2H1.·'= a + b;1>2Hl 

V;D2Hl = a + b 1L + C 

. ~ D2~ 
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whers: V;;: Ply log volume under bark upto 30 em top ov(',r bark 
diam::.;tor limit (mB). 

;Hl= Ply log Imgth upto 50 em 'top over ba:::-k limit (m) 

H = Total tl'~'e hdght (m) 

D ;;: Breast hc-ight OVElr bark Ciam.;ter (m) 

8,5.3 In the above function8, ply log'voluma or a transformud form 
of it was taken as d.,;p~ndl:lIlt variable and bNast hdght overbark diam:: J!j .. ,~(" 
ply log It;'ngth upto 50 em top ovo:rbark limit, total tre~ h':1ght or a 
function of thesE', as ind<r;panamt variable. The following rl:.'gl'nssion 
equa·s.ons ".,el'tI sel\<cted considf"dng the standard Qrror of the estimat9, 
th~ multiple dc.tel'mina.tion cocl'fici(:nt and the applicability of the 
pa~ticular equation in the entire rLlllge of tho data. 

(1) Pinus wallichiann (79) 

Io~ V ;;: - 1.57860 + 1.2a>54 lo~ D + 1.03881 logo Hl 

(2 ) AbiQS ~ (125) 

Ioga V = - 1.49827 + 1.29692 logo D + 1.00600 loge Hi 

(3 ) T suga brunoniana (59) 

lof5e V = - 0.. 97597 + 1.61288 loge D + O. 97925 lo~ Hl 

(4)1 Larix ,griffi thii (23) 

I.o~ V. ;;;,.02.52379 + 1.55338 loge D + O. 95718 lo~ Hl + 0.34964 

lo~ II 
QUHCUS sp~c1es (75) 

log", V =-1.07673 + 1.57250 log D + 1. CB267 log Hl 
Q lO Q 

(6 ) Betula alnoides (38) 
1 

Loge V = - 0.39928 + 1.56(1)0 loge D + 1.0*<:£5 loge Hi 

- 0.21214 loge H 

(7 ) ~ laev1gatum (100) 

lo~ V = - 1.77657 + 1.26971 logo D + 1.09775 loge Hi 

(8) Castanop&i.s hystrix (58) 

+ 0.12810 log R 
o 

Log V = - 0.28625 + 1.70113 log D + 1.13622 log Hi e e c 
- 0.54324 loge H 
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(9) Mi£hel~ species (67) 

Loge V = -1.33404 + 1.41186 loge D + 0.92239 loge H1 + 0.10727 loge H 

(10) TerminaJ..il! ~ti.Q.£.£mg (40) 

Loge V = -1.56960 + 1.47132 log D + 1.01809 log HI + 0.12108 log H 
e e e t. 

(11) Tetrameles nudiflo£a (53) 

, 
Loge V = -0.54073 + 0.99178 loge'D + 1.31378 loge HI - 0.52701 loge H 

(12) Ailantus gr,andis (74) 

Loge V~' -1.74677 + 1.23138 loge D + 1.08587 loge HI + 0.04457 loge H 

(15) Q_~alia malabar.l2ll!!!. (58) 

Loge V = -1.75680 + 1.25280 loge D + 1.16692 loge HI 

Number in the brackets smw the number of trees on which the regreSSion 
equations are based. 

8.5.4 The -u:>lume eqUations, as under, were used for species for which no 
separate equations were developed: 

(:L) Volume 61uations of fJiche!_ia (S.N.9 above) for Q_e<.!!:~~ febrifuga, 
Gedrela !QQ_~, Duabaniti:! ~eratioid~§., Albi zzia speCies, Anogeissu§. 
speCl.es and &.~rsiroem:i.a ~ecies •• 

(ii) VolUll'.e EAuations of La.r.i! grlli!.ih:i:h (S.N.4 .above) for 
CupresS!:!~ species. 

The breast height diameter of each enumerated tree was substituted 
in the selected local volume e1.uation of the sproies and underbark volume 
of each enumerated tree Was obtained. 

Using the voltune of each enumerated tree, estimate of volume/ha by 
species and diameter class as well as volume per hectare irrespective of 
species and diameter class was obtained for each salnple po'int as follows':~ 

VolumE/ha ::;: BAF x J m ~ 
i =l B. 

1. 

where; V. = The volume of the i th t alii e:l tree from local volume e:!uation. 1. 
t. 

B. = B ~ al Arsa of i th ta:Ui ed tree. 1. 

m ' = lib. of tallied trees .it the s~ple point. 

BAF = Basal Area Factor :)f the relascope. 
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8.7. 2 Th£ estima,~El of volume/ha by sp(':cios and diamete!' class was do:g.e 
fo~ each priotity ~~a arrangod accorcing to the grading or tho sPbci~s. 
8.8.1 TCTkL GROtJ'ING STOCK 

Estim.:1tc of, volUme/ha in oach diam(·,ter class of a sIX, cies when 
~~iplied by t~e~' forest arEa give tote,l gro111ing stock in each prio::d ty area. 

PLY LCG VC rmE 

Ply lo'g volUI;lG upto 30 em top ovpr bark lim twas, ustirnatl';d for 
""nch tallh-d tre.a of plywood sp .. cios using the sehctod ply log valUInG 
uquations. 

8.10.1 PLY I.GG VClIDf.: ER BEGT.mE 

Ply log volUl'J.G par lui at each sample point vIae Cistimated by 
spt:cias and diambtur from the talliEd trE::es of plY\,'()od- species using the 
following formula; 

Ply log volume,tha = W 

Vi = Ply log volume calculated from the s~lected ply log volume 
equation for the ith tree of a specios. 

Bi = Basal Area of i th tallii'd tree at a sample point. 

m = Total No.of tallied trees of a point clustGr class. 

Bi\F = Bn~al Arla Factor of th~! i:..'l st'-'UIll~t. 

8.10.2 Thtl cstimatt of ply log volumt. p~r hfctarl'; by sp_' cies and diamr.t br 
'Was mad:: fo! a ply log vOlumejha at E;1ach sample. point for each prio;~i'~Y. 
8.11.1 TCTAL PLY LCG VCIlJMJ: 

The total ply log volumo was obtained as a pro~ct of the 
ply log volume/ha c:nd the tree forest arl;la of th(l I?rio:'i ty. 

8.12.1 ST.\NDlwm ERROR 

The systematic sanlpl~ was consid~red to constitute simple random 
samplo. The (;;sti.',!!pto of staneard Grror 'Was obtained as 'llilder:-

. 3 
Yi =:= Volumo!ha (m ) or ply log volume/ha at the; ith sampl(:l point. 

n' = Total No.of sample points. 

Average volume/ha (:- ) = ~Yi 
n 
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~J Yi '... Y .,. 
··n ( n-l) 

Ignol'~ .finj.~ P9DUlati."lJ'l. ov,r.:.o'U,<m ~ctor 

S -'or ;:: ,.:-V (j). 

S:Et :x: 100 
y 

~3t:L mw iliR ~C'l'~9 

Tho trees talli~d at a S~)lPle po.;.nt ~!'l'e -olassifiGd by spr;c:i.8S 
and di~<tol'. The estima.'t"'-S ~! etcrns/ha by opoci~:f ~d' diametcl' w:_'~:: 
obt~ at each. samp].e point .a.6 undf-\~:.-

~huJ:-GJ 

:Eli :; BaSt".l A7.t;Zl of th. i th tall1c~ ~~ at e. sample point 

lil ... No,of troos talliEd at a aamplf; poi::1t. 
, 

mE =: BIl~$.l ~r~a rector or th£l 1nl3t4'~pntla 

8.13.2 .-\n €sti:rnr-t(; of thf av",:.":'ag~; ntl.."r.D",:, of st ·ms~ by sp'" cics and 
ciiam.;,t'J~ class was c.ono fro11 thr,; tall~bd ti:''-'OS at all th" sanpl~ points. 

An tls'i:;i'!'11,:"·ts of total nur!lbc:t of stlc'!llS was }ik1.0e. as a pl'oduc't of 
st~n.s/ha 1:1nd 't;hc; tl' .. !8 forFst ar0a of til! p"('iori ty. 
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-.. ,PPE:Lt)Ii~ f).l 
( VI:~;;: P _osL. Sa ;-:.. '7 OF ':."'~:E R~OflT 

'------.-----.--------,-------------
Block .51opD Cl.:J.ss 

1 '2 
-.-
Ghasil:ll~b'a Upto '5C~; 

(CO to 170 ) 

--
30% - 50% 

(170 -27~) 

50% - GO~l 
(270 _ 31°) 

'2_'otal Ch(}.fjilcl~h(l Block 

5 

.Gor,ipo.rtinellt 
ntlJ:lber (logging 

units) 

,..; 

HiJ.l :f'J.ce 
( ~::iop0}:are'i 
in ha. -

5 
... _ _,-_. -_ ... _-

1000-1500 3 " 88 ~. 

L 500 10 ..l !185 

500 ;_. 1000· 6 .J,. 116 
-~ 

" 

1000 - 1500, 1 179 

2 B ':18 

5 ~t 178 

5 ·B 70 

~ 201 
' . 

9 ,- 21fl 

891 

1500 - 2000 ·1 B 264 
, 
~ -

2000 - 2500 .1: .\ 
.~ 452 

~ 7 257 

10 B 21 

730 

2500 -3eoo 2 .i ,:)'97 

5500 ..;. 4:COO :3 :9 801 

---~--

wed - 1500 G B 92 

--_ ... _---_ 

'Itrc ,).1 .f (' r 
slo?~1 
Cld.sS 

6' 

88 

3~8·1 

92 

5964 



1 

e. 

----_._----:::--------::-------:------=-----
2 :3 -1 5 6 

o ____ _ 

30% 
(170 

50% 
<)70 ~ 'J I 

lOCO .-' .1500 

150P - :2000 •. 

5(;,.',('." . ')500' ':-' - \ .... ~ - (..~ . ' 

7 

8 

.. 
J. 

lOS 

.096 

:Lo52 .. 

I l~a 
.-~:------::-::-:;---. --~-------- .. -----.___ ... __ -._ 

50% 6C;:~ 2tiG(r - 30CO 0- ll~G ' 
(Z70 •. 310 ) . ' 

2GO~~ 
··f'.OQ' -, J 

----------:-
:Into 5Cie 

( bo - 17 ) 

lCOO - 1500 

1500 
,.4000 

2000 
2500 

701 -._-..... _ .. _---.. : 
2.101 1161 

------------------.--------
229 

. ._....__._.-----
5·k75 

,1 :i~-12o---·-··~':·---·--
'l H 21,1 05-1, 

;:;0% 
(170 

50~ 
270 ) 

.----------.------ - .- .... -''"'- ~-. ---. --. __ --._;r,...,;.__ ___ _ 

lqCO - 1500 1 ~~ .. 80 
2 B 101 

3 B 51 
(j J.. 107 ----_._ 

309 ----_--_._-------
20()O 2500 198 

5 569 ---------------
767 1106, 

50% ..... 60% 200C - ' 250-'0-·----..,.,..· 6-:-. ~:a:::-·- -· ·-251-------:-2-5-1·----

60~; to ZOO% 

(51~. _ 60°) 
lCCO 2000 3 .1 

--::::-;- -_ . __ .----:--.. _-
.l1:0\) 

2WO 2500 1 B 796 
-------.-------------------------------------~----fotal I~ct; 0 block 

• 

::-:-~--=::-:;---~::::-:::---::::";;~---.------.-:------S(l5{, 50% 2000 _ 2500 1 565 ----
3eO - . SEeD :'. 3,18 
550C - -~()OO :3 216 

--:-------..:: 50 
" 

113(1 
60% - 200%::-- 1500 - 2GOO 

' 0 o· I 
(3J. - 60 ~) ________ '_. __________ ~.-___ ..... - ____ . . _____ _ 

.~~---------~---

1180 
Tot ;ll f or- ,PriorHy -'I --_ .. _._ 

1 2379 

I . 

i 
\ 

'. 



Slop e 1 enbth 
class·,in m 

L 500 
500 _ 1000 

1000 - . 1500 

1500 - 2000 
2000 _ 2500 
2500 _ 5000 
3000 _ 3500 

3500 - 1000 

I~"",,,, ,,, 

Total 

, '" 
I ~.:.. ,:' 

fllist·ract. ()f arp,a of Prin:rHy I 

Slope class -----
L30% 30%-50% 50-60% 

485, 

116 

88 '999 451 
I 

~20 465 

214 2493 251 
197 1161 

1352 

2229 . 

122 8636 1815 
~. _. 

. 
r Jrca. in hat 

60%-200% Tot:!.l -_ 
185 

116 
229 1n7 
~53 1038 

796 5754 

1658 

1352 

2229 

1478 12379 



-
Block Slope Glass 

1 2 

Bar sa 30:=WO% 

(17Q-27o) 

50%-60% 

(27°-51°) 

601-200% 

(31°-60°) 

Total Barsa block 

fute upto 30% 

( 0°_17°) 

I 
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APP EN DI~ 8, 2 

Slope length Compartment 

P;tIOJITY II 

Hill fa.ce Total for class in m number (logg- (slope)' area slope 
ing units) in ha elas:.; 

:3 <1 5 6 

500 - 1060 liB 145 
1000 - 1500 3 187 
1500 - 2000 1 360 

11 1 .. 323 

685 

2000 - ~~500 2 215 -2500 - 3000 10 .it 353 _, 

12 it 337 

600 1918 , 
L 500 12 B 17 

500 - 1000 10 B 7 
1000 - 1500 8 129 
1500 - 2000 4 234 

j-
,l 197 

541 

2000 - 2500 6 452 1016 

500 ~ 1000 7 B 34 
1500 - 2000 7 .:.1. 215 
2500 - 3000 9 

--- 426 675 

3609 

L 500 1 21 
2 B 24 

45 

I 1500 - 2000 3B . 113 158 I 
_.:.;,.l 
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1 2 3 4 5 6 
~ - ,.., 

Dlte 30% - 50% 500 2 ..l 6 
(170 _ 27°) 3 A 25 

'1 B 5 
10 35 _--

71 
500- 1000 -

11 56 _. 
-1000 - 1500 9 56 . 

14 171 

211 

1500 - 2000 12 153 
---
2000 - 2500 4.4. 200 

6 99 

7. 158 

8 12Q 
13 87 

664 

2500 - 3000 5 173 1528 -------
Total fut e block 

1486 
----

Gango 30% - 50% 500 - 1000 5 43 
(17° _ 27°) 1000 - 1500 4 122 

1500 - 200a 1 76 241 . -- .. , 
50% - 60% 1500 - 2000* 8 fetr 2·1, (270 - 31°) ,1+ --
60% - 2000% 1000 - 1500 3 56 

'\ 

(310 
_ 60°) 1500 - 2000 2 1 90 

* ~ ~~55 

* Slope length cla ss * 7 1;15 
approximnt e 4G~ 516 

Total Gango block,· 
781 .-Kamj 4ge Upto qO% L SOO> '15 B :14-

(o? _ 17°) - .. -
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----
1 :3 <1 .5 6 

500 - 1000 'I' 15 .i 45 

20 ,59 

84 
-----

1000 - 1500 16 , 
'16 .\ 

1500 - 2000 29 151 

50 142 

293 

2500 - 3000 19 B 107 

21 " 167 
-274 

5000 - 5500 18 B 102 813 

30~~ - 50% L 500 <1 B 2 
:! ~ 0 

Cr=l-~;'_) 5 B 15 

6 B 20 

7 B 6 

18 :U. 9 ., 

SO 
I 

500 - 1000 16 B 37 
22 55 

25 59 

26B 15 
27 A 30 

27 C 9 

1:85 

1000 - 1500 2 237 

17 A. 71 
23 67 

27 B 41 

28 A 63 

482 . --------"""-



.. 
1 2 3 4 5 6 -_ 

1500 - 2000 3' 149 

5 J. ,60 

7 ... i'.. -- 147 

13 .... 70 
1,1 96 

522 
-.-.-~--.. 

30% .. 50% 2000 - 2500 "'-1 .;1 82 
(170 

... 27°) 9 87 

26 ,\ 
4 73 

242 

--~ 

2500 - 3000 17 B 117 1598 , 
-~''''!' •. ---

50% - ?O~ L 500 19 ).1 7 
~ et7° .. 310

) 1000 - 1500 1 126 
'" 11 70 

296 

-----
1500. - 2000 12- 137 

1L): 96 

233 536 ----_._ -, 
66% ... 200% L 500 28 B 136 

(510 .. GOo) 2-1 55 

191 _.--. 
1000- _ 1500, 6"..r.. 93 ... ~. 

10 106 

\ ... 1,. iii _ ... 199 390 --
Totf).l Ka.mj ~e ·blocl, - 335'7 -_ -.......... ...... ~-...__. 

Sinei 307~ ~. 50% _. 1000 - 1500 9 73 
\ 

(170 _ 270 ) 14 _9~ ; 
165 -

1500 - 2000 2' 126 .. 
10 208 

19 351 

00' -- 111 
796 -_-_ .. 





dbstrilct of area of Priori tv II 

------------. 
Slope' length 
class'in m 

! 
'\ 500.. 

500 - 1000 

1000 - 1500 

1500 - 2000 

2000 - 2500 

2500 - 3000 

3000 - 3500 

TotJ.l 

.. :'.rea in I ha I 

---------------------------------------~~~ 

(30% 

59 

8.1 

46 

406 

274 

, 102 

SLopo class 

30~,;..';...50lb 

1?J.. 

-12CJ 

1167 

2172 . 
14M 

1158 

122 

----- ----~,-----.... ~ 
50%-60% 605"o.-2007b TOGal '-_._._ .. _,..._ '------_. __ .. _ 

24 ,191 

, 7 .t .. 75 

817 ,104: 

967 1005 

192 

623 -125 

~1 

395 

595 

2434 

4550 .. ( 

1886 

2180 

224 

~--~--------'------------------------~---971 6623..,. .. 2870 2100 1256-1 

--------------------------.--------------------.------~----------~~--



-
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dl'PN-JDIX 8.3 
PRIORITY III 

('V!_:)E P.JLi. 5.o.Z.0F TEll. REPOlZI ) 

SLOPE CLASS ,J~ j} SLOPE LENGTH ,lISE" ,,':;i.E,i (HILL 'F7i.CE OEt stopz :Rz=r ST.~t~;~11 OF . GOEP ,~lLB:I.T$!I.OGQnJG· UN IT~RIO'RrTy In . 

_...._,--_ .• . 
Block Slope mope 'iength Compartment Hill face Tot;li for 

class, c,lass in El number logg- (slope) SLopC'l 
iug unit area in 01.).ss 

- a 
1 2 3 4 5 6 -_.-.. _-
Ghdngakh~: 30% - 50% 1000 ..;. 1500 1. 169 
~ 

(17°_ 27°) 1500 - 2000 -~ 1-42 

2500 - 3000 7 ;104 

3000 - 3500 2 1110 

, 3 165 
I 

575 ._------
3500 ... .tOOO :6 800 2090 

60% - 200~;, 100 - 1500 41 888 888 

- (31 0 ... ~Q~). 

Total u11angakha blo(,k 2978 

Olphu upto 30;; 3000 - 3500 ..er4- 316 

(0° .. 1'/) 4000 - 4500 -r? 541 657 

30% :.. 50% 1500 - 2000 2-3- ill~ 

(l7(1 _ 27°) 2000 - 2500 1 328 
2500 .. 3000 JA 154. 
3000 - 3500 .-.e-6 310 

..e-~ 369 

679 

,1000 ... ,1500 +cg 719 1971 

50% .. 60% 1000 - ::'500 -&- 1 259 239 

(21'- 31°) - • 
Total ihPi lU hlock 2867 



1 

lblukha 

2 

30% - 50% 
(170 

_ 27°) 

.,-196:...· 

._-_._--------_._--
'3 4 5 6 ----_ .. _--._----------

1000 - 1500 .8 264 ----_ .. 
1500 - 2000 11 247 

l -...-.._ ..... _ ..... ._-
2000 - 25CO 7 220 

10. 622 _. 
842 -----------------_.--------

:3 500 ~. 4000 6 206 1559 
50% - 60% ·--15-0C-:-2000---1'~~' .... ·· -·---73-------.o_ 

--_____ n ..... __ • _____ _ 

(27
0 

- 31
0

) 2000 - 2.500 " 2 11 7 

.... 

i60% _ 200% 

(31? ~ 60°) 

Total lblukha block 

Gonghka SO% - 50% 

~(' (170 _ 2'70 ) 

50% - 60% 
(2'1'- 310 ) 

2500 - 3000 

3000 - 3500 

200 - 2500 

1000 - 1500 

1500 - 2000 

2000 ,,; 2500 

1000 - 1500 

2000 ~ 2500 

.. 
~92 

409 
.--.-.-.~--+-

8 344 

5 177 

1 .' 195 

199 

1003 
---

-.. -----,-~-".......---
394 

.~- ----------
7 .•. le·1 

17 
., 

149 

233 

2 262 
_JL __ --?64 __ 

526 --1 591 
10 127 

.-

II 83 

12 157 

lS 139 
J..L_1 79 ... 
15 ~27 
1q. 3l.1 

• 
---_. 1~ :3 ' 50 

4, 1~, 
5 'Hi> • _ .•..•. __ 9§fJ 

2956 

2373 ______ .. 

8 Q 272 ;. 1192 , 
.. _--, .. ........;,..;.. . ..,._... ., ~ ._---. . 
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, '11 3 :3 ·1 5 6 
Gongkha 60% -' 200% 1000 - 1500 (i l55 155 

(31 0 _ 60° 
---Total Gangkha block' 

3720 
,. , 

Pachu· Upto 30% 2000 - 2500 ,.. 
205 205 iL-

(0° _ 17°) _100Q..::_~500. 10 61' 
30% - 50% 1500 - 2QCO 2 118, 

~ ' 0 

( -1=1-"'2. ~_) 3 141 
5 335 

7 107 

9 267 
~ 

968 --_ 
2COO - 2500 1 268 

4 112 

380 
2500 - 3000 , 8 203 1618 \ ------_._ 

Tbtal Pachu block 
----------- ·1823 

,lUI a .50% - 50% :000 - 1500 5 300 --~~-.--... ....:....---
\170 

_ 270~ ...J£lQ.Q...= 250Q. __ .• ~ _;_1J~ ___ ._§_Q]_-

2500 - 3000 '.< 352 961 ---:;--"---..--. __ 
50% - GC% 1000 - 1.500 2 511 
(270 _ 31°) 10 259 - ... _-

- 573 
J.500 - ?OOO 6 284 857 
------.-~.---60% - 200% 500 - lOCO 1 253 

(310 
- GOO) :3 82 

7 162 -_ 
-- 497 

1000 - J.500 9. 199 ---_.-
J SOD - 2

r
OOO 8 130 826 . __ -_ 

Total 'lUla blocL: ., 
2644 +-___. -- '-_ , .. --. 

Total Priority ~~I 
16888 ---- - -~ 
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Abstrltct of area. of PriQ,ria.J.H 

lin hal 

--
Sl.op~ length 610pc Class cla.ss in ill . 

/30% 30%-50% 50%-60% 60%-200 % Total " 

500 - 1000 
497 497 

1000 - 1500 1035 1752 1242 4007 
1500 - 2000 199<:: 357 150 2·181 
2000 - 2500 205 3/173 681 . '394 4753 
2500 - 3000 1093 3114 1437 
3000 - 3500 216 125·1 177 1647 
3500 - ~OOO ., 1006 

1006 
,1000 - 4500 3·11 - 719 

106O. 

-
Total 762 10572 3291' 2263 16888 
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.11'1' EN DE .B.ail 
PRIOaITY_IV 

.( yrDE P!1R.'t 5,3.7 0Z.11:E R4r.Qill: ) 

.§LOFt; CL.1S~ .IND SLOP:;:; LENGTH d~0.:E :...~ .E.~ ( HILL],lCE OJ~ SLOl.E .. iRR1) 
m .. .Ti},.i!NT OF COhPiiR·n'I&JTS!LOGG:\ i!l.lbiITS IN Pll1..0_RJJ'.Y_IV • 

.. 
Block Slope class Slope length 

c~ .. d.Ss in m 
Conpu.rtlJont 
numb er (10 g_ 

Hill face ·c Total 
(slope) 

1 . _-------------,..._--------,_ -------... _._._.'. __ ,---. 't ) gJ.ng um . al'8c1.. in hn. 
2 

----------.---.---- ."._'-----_ ... _._----.-...... _--._--4 
6 

DhiJna!.::othi Upto 30.l~ 

50% - 50% 

(17° _ 27°) 

1000 -.1500 16 65 

1500 - 2000 15 

2000 - 2500 5 
188 

12 69 

69 

:326 

2$00 - 3000 15 .. 
-------,_._-----

1000 - 1500 

---_ 
1500 •. 2:)00 
- ... _-
2COO - 2500 

\ 

---
2500 - 3000 

, -_ 
3000 - 3500 

., 

3 

9 

18 

-
1 

8 -____ 

<) -. 
11 

17 

_ ... _ .... ____ 
() 

r 
f 

10 

----

·115 

33 

96 -
129 

7.4. 

85 

142 

225 

159 

225 

223 

587 

. 276 

105 

146 

527 

610 

15,10 
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...... :. .... 1 2 ,3 1 5 6 -_ -
.Gbimakothi 50% - 60% 500 - 1000 >1 52 

(2,,0 __ 3io )-' ~ .. 
19 

; .... ~ 

79 

131 131 
" 

60% - 200% 500 - 1000 20 72 72 _______ ~~J.§.1 0;;... 60°) 

To-cal Chimakothi block - ..... ;: ... 

2353 

Chukha Upto 50%~ 1000 - 1500 23 109 
(0° _ 17°) ---

~--1500 -.2000 134 
2000 - 2500 20 163 406 -

50% - 50% 500 - lOOO 7 B 11,9 
-(17° _ 27°) - 1000 - 1500 1 B 53 

5 B 4,'3 

6 67 
16 -79 

242 
!-

1500 - 2000 18 87 

200C - 2500 21 118 

2500 - 5000 11 155 

13 325 
14 187 

645 ---
3000 .: 5500 8 170 

15 195 
.19 205 

570 1778_ 
50% - 6r:J!, 1000 - 1500 -1 93 
(270 _ 31°) 

2 , 55 
:3 B \.58 

204 





-?..o2- . 
~ ......... !" 

- --1 2 :3 ,,1 5 6 
---:--

Ha 30% - 50% 1500 - 2000 :3 500 
(17° _ 2,(0) 2000 - 2500 4 343 ---3000 - 3500 7 297 9-10_ 

50% ,;;.. sol 1500 - .. 2000 1 110 
f_. 0 " 

.:......_ 

.. :1~ ~~~ .~ 2000 - 2500 2 239 
. (5 ' 153 

392 

2500 - 3000 5 102 I 901 

Total Ha block 
184,1 

-----
T.Lchdlum Upto 30% 1000 -1500 1 2 155 

(0°; 17°) 2500 - 3000 1 289 
3000 - 3500 10 225 ---
3500 - ,~OOO :3 601 

<WOO - '..:500 4 383 
5 431 

814 20M: 

30% - 50% 500' - 1000 9 118 (17°_ 27°) .u 160 

278 

1500 - 2000 8 211 
1·1: 306 

--:'"' .5/;;7 
2000 - 2500 2 2-11 --2500 - 5000' 6 318-

7 2·10 

558 1624 
- <500 --50% :-' 60~- 2.3 29 29 (27° - 31 ) r 

1bt9~ 11 chahmi block 
3 737 

j ~." , - Totul Priority IV 
144_49 

I 
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Jbstract Qf are; of PrioritJC IV 

tin hal 

-"-...-

Slope.·length Slope class 
class in m 

.(50% 3~50% 50%-60% 601-200% ibtal 

.(500 , 29 22 51 
500 ... 1000 39tJ; 312 102 808 

1000 - 1500 329 538 436 .(..3 1346 .. 

1500 - 2000 208 1006 560 253, 2027 

2,000- 2500 '.189 1339 1039· 2867 

2500 - 3000 -129 -227L1 575 3278 -
3000 - 5500 225 1780 2005 

3500 - ;.lOCO 601 " 652 1255 

-1000 - 11500 814 814 

-
Thtal 3095 7983 2951 420 114<:1,9 

/Kshama/ 




