IIIw&ZHDesigniof the”modelﬁskylihedsystemj L

III 4~1 Specification of yarder

_ From the results of the survey on: the artificial forest of Merkusii
pine of the District Forest Office of West Pekalongan, nominated as the _
object place, we’ select #69° compartment as’ the average place for the model
case of yarding by yarder,-considering the topographical conditions and the”
aspects of forests. ) R R __' ' '

The #69 compartment has' the existing roads and is near to the base
place Docktunger and is con51dered as the best fit place for the model
place. = R e ‘ '

About the. selection of yarder..'
a) With the drum of great w1nding capacity, enabling the operation
"'clrcle of l 000 m radius.. : _ S o
b)- Has the braking capac1ty enough for the falling operation in a -
_ -great vertlcal dlstance » Lo 7' '
c). Has a powerful engine w1th a w1de range of speed change, enabllng
the hlgh speed running and the strong- tracting.: :
&)ﬂ Light weight and ‘best fit mechanism for the frequent moving in the__
_ mountainous forests.- B _f o - ' T
-e) The drum arrangement and the drlving mechanism is best fit for the
multi—purpose use, enabling ‘the operations by ‘the numerous skyline,
"setting systems. ' B _ o
f) _Easy operatlng system best flt for the complicated and dellcate ld
| ;handlings. - e _ _ :
Satlsfying the above mentioned terms and con51dering the actual Weightf
of the log’ per piece and the span of the cases of the #69 compartment, we .
adopted the Multi—purpose Y 32EA three drum yarder (two drums and one end-'
less: drum), whlch 1s now most widely used in Japan under these condltions.,"
About the Spec1f1cat10ns of  this- yarder, we ‘have a- following sheet
Besides, about the skyline settlng system, we adopted the Endless Tyler'.'
System which is most W1dely used in Japan and also is the most simple one, a
con51der1ng the features of each system and ‘the conditions of the actual
place, o - R _ '.‘ o c :
Endless Tyler system has many variations according to the wirings of

OPerating 11nes, but we take the fundamental type for easy understandings.
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Specification of'yarder

[ Model -

Y-32 EA three drum yarder

" No. of drums

3(two drums and one endless drum)

Type

" ISUZU DAL2OP 4 cycle
water—cooled, 6: cyllnder
:dicsel engine,

Engine Piston DisplaCemant 6126 c.C.
' Max output/revol. : 105 PS/24OO r. p m.
.Overall length 4315 mm
‘Dimensions "o width 1650 mm
' _ ‘" height 1350 mm
Gross weilght . 2500 kg. (about}
Trum size Diameter_(SPQOL)' 32 Omm '
(1st & 2nd) width (SPOOL) 64 Omm
- Flange diameter 630mm -
Drum size - | Diameter 44 3mm
(Endless) ‘Width 158mm . -
Engine clutch Dry,. 31ngle plate hydraulically
. operated
Transmission 4'stages_
Reversing mission _ Sliding mesh type
Drum clutch A11 dfﬁms .Expandlng, mechanlcal
Drum brake lst & 2nd Band, cam actuated manually
o operated.
Endlesgs " Post type, mechanlcal -manually

operated.’

Drum capacity Rope diam. 10 12 ' 14" T
' . . (mm) T o ' S
(lst & 2nd alike) Capacity(m) _1370. | 950 710 535
Performance ' * Forward _:__ _ REVerse_ﬁ
IR lst |- 2nd| 3rd| 4th | lst | 2nd|3rd | 4th
Max, line pulls ' | 1st drum- 3370 | 1890]1000 | 520 | 2810 |1570[830| 430
(o5 aiam.) | 2nd dzam | 3370 |1890[1000| 520 | 2810 [1570(830| 430 |
Endless drum | (3000)| 2020|1070 | 560 |(3000){1690(890 | 470
Max. liﬁe'speeds 1lst drum e 115 205 285 ((500) | 135 _245 4§0 (500)
éﬁlmln:) - 2nd “drum - 115 [ 205 285](500) | 135 | 245{460|(500)|
| (ean dfam) - | mndless drem | 105 | 190] 360 |(500)| 130 | 230]430 [(500)
Fuel tank capacity 37 litres

) value is the limited ones.
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List of .Accessories

Name R .Type B “Number | Uhit_Weight - Wéight

Carriage | BGD 34 1 | 13 kg
‘Toading block . | BLS3LB 1 30
_Loading'ﬁﬁok B -_}BLHASD. 1 1L
saddle block: .~ | 'BD28A 2. 46
Heel block = ‘BU28 2 35
Skyline champ | BG28 1 61
Guide block . | BS7A s 7
weooooow | BSY 7. 10
LI BSLZPE | 2 15
Skyline support B28 1 g2
Wire clip . = | ReCl2 60. 0.22
v o RC16 10  0.365
o 'RC24 s 1.16
Shackle 3 ' 10mm 5 0.075
oom _ 22mm 2 v1.2
Special shackle | RP16 - 2 0.52
Sling rope | mi220 2 1.45
" mo R1230 2 2.055
neooom | Rize0 2 2.695
Choker hook | . RHSI 6 0.88
Eyve socket. -} . RSII 6 1.01

Guaranteed breaking strength B and'the weight W

I : ' SR : Guaranteed breaki
Sort Standard - -Welght per meter uitiznZih'Bre Hag
Skyline 240 ,6x7 ¢/1.|  2.140 K& 34.9 &
Endless line [12¢ ,6%1%0/o 0.526 7.92
Lifting line | . " . 0.526 7.92

The necessary -amount of wire rope is shown in a seperate_sheetﬁ(lli—é}
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LI~ 4 2 Draw1ng of the designed Skyline system

_ Plan view drawing of the skyline. setting and the vertical sectlonal
draw1ng of the- main cable in the model area are as follows.
_ But the vertlcal sectlonal dlawing of the main cable is the one using
the artiflcial steel spdr of 16 meters high. _ ' ' '
Generally, we utilize the standing tree as a spar, but the trees in
this area are used for taklng out the pine resin ‘and 1s anxious about to

use as a spar that we used the. artificlal spars, instead.

Fig. II1~52. Figure of the skyline sysﬁem :

s

fae)
Ll
Qi ]
“.._u .";\ ) : ’ o
o M o
g
o
tx]
=
o

8D

TR
19

Ly

P X N

—103—



T O

&
o~
[at]
i
R

F e

E
&
e
=

0y
|-

oz o ’ . uerdg

C | RF o ®

g ueTysexeg. |

3o quatatzzecy

SR e

: .. auswmeswmorouy |
: . Bes 3O puetaTIyec) |

vmw .HEBH mﬁ. WoIT
w moﬂmpmuﬂ TPRUCZTION By) -Aq

quﬂﬁnmpmm AUSTOTIIAON

L

.N < aouegsiq
- TRIUCZTIOR

s60| 951|610| 2% | 922 |2k

oé0|esn|960| 09 | 847 401

Losoinse [n90| 01| on | 137

590|218 160| £51|6171287

cno| 91z | sb0] 99| S47| 181|957 882

onofzer |960| 191)9/7) 68/

s€0|991 160 \s516/1|28/

080|790 | 1114\ W21 St1| 957 €2 |

sz 15099 | msy|zer! 91| vz
oro| & 1950\ 09 | o11) so/| 957 sor

lozo|-96 (90| 801\ 0m7] r5r | 957 gz

500\ 17 | 610] 2€ 922 | 21, | 957 | 2ns

Lyl o S0 soumysIq

580|807 150\ 98 | 51| 261}

< sz0\09¢ | sw0| 92| 07|#91

-:,fgg;_%gfh_f;uw————-gza_?ge.#80_?W/ #el| 544

1090 égz 960\ rosl9rr| L8|

T as0|n9z 660 991| 11| 161

—\osoionz | oar| &9/ #17) 24| 957 | oo

2AINO nﬁoo,ﬂ pROT .@@pow.ﬂoo @

srans SROGT-peaT o

H.Hoh mguo .ﬁmn,nm.ﬂo O

. Zapaed 203

BAIND mjoaanuwow mn..n.m.‘.gm zT w..nm”

Hmvumh 103

SAIND SNDOT-PBOT SUTTANS  €5-I11 "81g

I émao.ﬂmmoo

04—



III -dy=3 anmple of calculation for the skyline system

Abcut this model system we a1e going to calculate actually, by dint of

the formerly mentioned calculating method

rope

For this desjgn, we adopted the values as follows.

The oblique distance & = 518.8 m
Horizontal distance £, = 4796 m .-
Vertical distance h = 167.3m - -

ca fastal o

Ihclinaticn angle of the span,'Coscx Y

therefore o = 22°25°

Sag span ratio of the orlglnal cable: § = 0;035

From the formerly descrlbed table; we. can gEL the welght of the wire

used, -as follows,
Skyllne,' 2.14 kg x 518. 8 = 1, 110 _
(Strictly speaking, the length,of the w1re rope should be a 11tt1e

k'

longer, but in general we use the pbllque_length % for calculatlon.)

273 kg -
273 kg

Lifting line, 0.526 kg x 518.8m
Endless llne, 0. 526 kg x 518.8m

e

Haul back line 0.364 kg X 518. 8m = 189 kg

(a) Orlglnal form of maln cable

On the vertical sectional draw1ng of the main cable, we take the
hoflzontal_dlstance_and divide it evenly in 20 parts, and fix the point
every ZQﬁy o

Cencral sag. amount f =.s.£0f

= 0.035.% 479.6m = 16.79m -

Therefore; the sag amount fx at any spot Wlll be calculated by
multlplylngzthc value_of m, the.coeff1c1ent-determlned by the horizontal -
disfahce from the lower end, fo 16.79 meters, and plot these_poiﬁts:and
tie them to get: the curve of. orlglnal form of. main cable This is che.

1 curve in the vertlcal section draW1ng.
(b) Max;mqm tcns1on_of the skyllne

*Wcight.qf ché empty carriage.Pc = 294 kg

Carriage 113 kg |
_”Guidé block 20"
" Loading block _ .'30:“q
'Loading hook .. o o
. Sling rope 2,055 kg x 2 = 4lll.kg
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Choker Hook. 0.8 kg'X 2 = 1.76 kg

Fye socket - ~1.01 kg x 2 = 2.02 kg
Ballast o '112 kg '

Note: - In order that the loadlng block may come down smoothly,

the ballast is necessary and this weight may be at 1east 112 kg

.*Carrlage 1oad P (by de31gn)
| P {(Po + Pc) x (1 +D)} + w"- _

_ Assume Lhe impact 1oad eoefflclent I as 0 2 and as thlb is the
end]esq Tyler system,_the weight of the operatlng lines ‘are 1/2
of each

| then _ _

3 273+ 189 .

(?80 +.294). % 1 2+ ( 27 > - 3

=l
ll

I

1657 kg

Total load 15, therefore
welght of main cable 1,110 kg
+ de31gn load 1,657 kg
-= 2,767 kg

% Coefficient of maximum tension ¢

o L 1,857 o
load ratio n = 17,1107 1.5

& 7, = 0.714 | |
therefore, s, = 0.714 x 0.035 = 0.0250

and & = 22°25°

Cb o= 5.5

*‘Max1mum tension T,
Therefore, maximum tension T1
T, = (1,110 + 1,657) X 5.5
- =°15,219 kg

% Safety coefficient N

ahd this 2.29.1is less than.2a7.

Therefore, it must be corrected.



(c) Load 1ocue curve '_ o _ _

To ‘draw in the vertical seot10nal drawing ‘the load~locus curve .
when the cqrriege load is charged we | must at first calculate the value
fd, which 1s the sag amount of original cable from fx. multiplyed by the
coefficient r of the sag increase relating to the situation of th
carriage, and Lhen plot this fd and draw the load- -locus curve. "

or is derlved from the load-ratio n and the coefflcient k.of _
horizontal distance at any point measured from A : Curve_ 2 on “the
vertical sectional drawing is drawn by such process
(d) Correction .
* Correction for the dlsplacement of the supportlng point.
Asgume the emount of this dlsplacement as 40_cm, end.

- __'_-0.‘:} m
_Aq_” 518.8

The central sag span ratio s = 0.035 -

= 0.00077

.:Ede'l 15
Correction for the change of Temperature 1s,
= 1. 06 'where the mean
atﬁoSpheric_temperature ie 28°C

" # Correction for the elastic:elongatioﬁ, Tension on no-load

ceble.To o ‘ _
To = WX & = 1,110 x 5.5
. ‘ = 6,105 kg
Total load = 2,767 kg and from
load~ratio_='w%f%%%; = 1. 5, therefore
7 = 0,714, and & = 0.714 x 0,035 = 0.025
& ® = 5.5

Tension on the'loaded ceble Tax
S Tmax = 2,767 X 5. 5 = 15 219 kg
_leference of ten810n Td

Tmax - To = 15,219 - 6,105 = 9,114 kg~

Td =
A = 0,00042.&_ e = 0.00042 x 9,11
= 0.0038 '
=-1.28

over- ell.correctlon _
=1,15"%"1. 06 X1, 28 1.56

' As a resultb,
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II.

'o‘dss'x 1.56
Q. 055

*Corredted coefficient of the. equlvalency which is determined by

* Corrected sag~span'réth'HSf7

n.

the 1ive—load ratio .
s, = 0,714 X 0,055 .

I = 0.039
*Corrected maximum tension coefficient

o' will be 3.6 -

as s, = 0.039 &0 = 22°25"
% Corrected maximcm tensioﬁ:Tz'max
T, max = 2,767 % 3.6 = 9,961 kg

*Correcféd coefficientlfcr‘phe tenéicn.

34,900, _
A R 3.5

: Therefore, safcty coeff1c1ent wauld ‘be more than 2.7,

(ed Corrected 1oad-locus curve

The value of: fd on the load locus curve 2 is corrected to f'd
by multiplying the over-all correctlon coefflclent 1. 56 and we can
' get the“ccrrected curyve ~ 3 “on the vertical sectlonal draw1ng. By
this curve we can cneck the obstacles ot the- ground surface
(£) Ten510n on the llftlng llne.' '

Load”of the loading block is 941 kg,

andlng block cavees 30 kg

Toading hook. ...... _.ll "

.Sling fo?e .. ._8 "
Ballast  .......... 112 "
Log :" .:,.i,...; 780 7.

a The welght per unit length of the llftlng llne is. 0 526 kg, and
the maximum h01st1ng helght is 50 m and the 1ifting line to the loading
block is double, that, maximum tension will be 886 kg. '

Therefore, tﬁe safet§ coefficient N

7,920
~886

and this wvalue is greater than 6, that means it is safe,

N = = 8.9

(g) Tension on endless'liﬁe
Fundamental sag ratlo s'

_s'_é 5 X1.2 = 0. 055 % l 2= 0 066

fH)S% ’



oblique distance of the span is B :
518. 8 m, and the coefficient of maximum tension
P is 2.2, therefore To 600 kg '

Load tracting force when Lhe carrlage is not near the suppomtlng

points is,_
Tp1 1, 657 % 0,47 = 779 kg _ 7
Load tracting force when ‘the carriage is near the supporting
po1nt is,
Ty = L 657 0.71 = 1, 176 kg

Therefore, the max1mum tension when the carrlage is not near the

supporting point 13,

o
T, = To + Tp ='1,379 kg

7,920

N=-1379 =7 |
The maximum ten81on when ‘the carrlage ig near the supportlng
p01nt is, _
T, = To' *{sz = 1,776'kg.j
_ 15,920
N =6 T A0

These values are both motre than 4 and thlS means boLh are safe.

III;S. Operation ptocess anﬁ its_efficiency of:skyliﬁe éyétéﬁ

‘By the Rochmadi report, the effective WOrkiﬁg:days'in A yeér are 150
days, and we use this data strgightly,-and also consider about tﬁe-aétual
volumes oftworks'for a year by the yarder like this in-Japén. .This volume
is 3,000 mg_as for the average, and therefore, .

3,000 + 150 = 20 m*/day
that ié, 20 m® per day must be dealt with,

Now we calculate the volume. of days work for trial.

At first, we calculate the time fdr 6ne cycle.of=the yvarder yarding

Co28
== 4
T =% t

here, T: -tlme for one cycle.
effective span. 400 m,for thlS case
carriage spéedzwhen loaded, is 70 m/mln and'emptﬁ
-Lcarriage-speéd_is-145_m(min_that the mean speed. is
1100 w/min. | e R

t: spare time for operatlon, say'4 minutes.
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Therefore, kN =rfg~5~égg— + 4 = - 12 min.

100
One cycle takes 12 min, and thereFore number of cycles per hour n is
.60
n = 12 = 5

The mean volume A of tree length log is 0 65 m® s and if we carry one’
log per one cycle, then the volume per hour is A x no= 0,65 mx 5= 3, 25 m?
and 1f the day s work is 6 hours, then the working volume for a day will be
3.25 m® x 6 = 19.5 m?. '
3

That is, about 20 m? per day is attaineble.

I1I-6 Opefetion cost of skyline system

To calculafe for trial the operation cost of the yarding by yarder,
we must count the deprec1ation cost, ‘the ﬁaintenance and repalring cost of
machlnes ‘and accessorles, Lhe cost of fuel and oil, and the labor cost

1. Depreclation_cost_ ‘

In yarding by yarder, we must use many relating machines other
than yarder, and therefore we must calculate the depreciation cost of
these machines, _ _ _ _

" To calculate thé depreciation cost of yarder'proper; artificial

gspar and the telephone, we muef'subtract the remaining price of about

10% of the purchesed price from the purchased price and divide this by

the SeerCEable hours and can get the depréciation cost per hour

But as for the blocks and the wire ropes, we had better settle
the serv1ceable volumes from the stand point of handling volume.

The following tables will show you, the names of arLlcles to be
used and the serviceable volumes ‘and hours of them.

By these, depreciation cost per one hour of the yarder proper
will be _ o '

11,669,000% - 1,166,900RP

. ape
= - e A
6,000 hours 1,750 /hour (A)

About’ the artif1c1al spars and the telephone, it is also calculated

by the same way and these cost per one hour is

(3,134,000 + l 024, 000) - (313 400 ~ 102,400)

RP
~57000 = 624 /h ...._(B)

_ Next, the blocks, wire clips, sling-ropee, apd the wire ropes like
skyline will be calculated from the seperate sheet in which the unit
price and 1ts cost per m® of the serviceable volume are described, like

as follows,
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Cperim’ .. 167RP + 167 4 zzRP + 889FF = 1,008 ... ()
2. Maintenance and repairlng cost _ B ' i

_ About the maintenance and repalring cost we consider about it for
three groups, namely the yarder proper, the leus costly items like . Lhe

artifi cial spars, telephones and etc, - and the consumptlve articles.
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C—1l2-

[~ o Ui e ‘Deprecia~ |Serviceable
Name Type "NoJo | . Price j ‘tion cost |volume m®
o FPrice . ) ) 3. :
: - . per.lm or hours h
o o TR RP o
Yarder Y-32E 1 ; 11 660,000 6,000h
| Carriage BCD34 1. ' 477,300 40 - 12, 000m3:
Loading block = | BLS31B T 109,800 9 12, OOOm
Loading hook | BLHA3D .} = -1 57,700, 5 12,000m®
Saddle block - | BD28A . 2 111 500 223,000 19 12,000m°
Heel block “BH28 2 89,950 177,900 15 - 12,000m®
Skyline clamp BG28 1 . 220,900 18- 12, 000m3
Guide block BS7A 8 24,738 197,900 16 "12,000m3
e BS9. 7 30,371 2125600 18 12, 000m3
n : RS12PE -2 17 44,700 . 89,400 7. 12,000m®
Skyline support | BN28 1 1 243,500 20 12,ooom3
Sub~total - c ot 2,010,000 167 L
Wire clip RC12 60 - 8471 50,800 8 .6, 000m”
" RC16 10 1,480 14,800 2 6,000m*
" RG24 . 5 3,380 16,900 3 6,000m®
Shackle 10 m/m 15 433 6,500 1 6,000m®
" 22 mfm -2 2,600 5,200 1 6, 000m?
Special shackle | RP1é 2 2,400 4,800 1 6,000m*
Sub-total : _ L 99,000 16
Sling rope R1220- 2. 6,950 13,900 |- 2 7,000m°
" R1230 2 9,100 18,200 3 7,000m® -
o ‘R1240 2 11,250 22,500 - 3 7,000m’
Choker hook RUS 6 6,583| 39,500 7 6,000m>
Eye-socket RS1l 6 7,150 42,900 7 6,000m®
Sub-total E A +-137,000 22 -
Skyline . 24 m/m | 1,100™ 2,473 2,720,000 | 151 18,000m3
o 6x7 C/L : : R . =
Fndless line 12 m/m | 2,400 764 | 1,832,400 | . 262 7,000m?
o 6x19 % - = _ o 5 '
Lifting line 12 m/m {1,300 764 992,500 142 7,000m3
: 6x19 % - ' e N '
Haul back line 10 m/m | 2,400 586 1,405,600 201 7,000m?
: 6x19 % : '
Heel line 12 m/m 600 | 764 458,000 65 7,000m3
6x19 % . _ L _
Guy line 12 m/m 500 764 381,800 55 7,000m?3
6x19. % . Lo T o
Support line 16 m/m 100 1,367 136,700 13 11,000m3
: 6x19 % : : : D :
Sub~total - 7,927,000 889
Telephone 1 275,900 ' 6,000h
Tir=for ‘. : 1 249,400 | 6,000h
Splicing tools 1 149,600 6,000h
Wire cutter 1 260,200 6,000h
(main cable) S
Wire cutter 1 . 89,900 6,000h
(Operating line) ' o o :
| Sub~total . o | 1,024,000
Artificial spur | 16 m- - 2. |1,567,000| 3,134,000 6,000h
| Total - - 26,000,000 |




About the yarder propex, -the maintenance and repairlng cost will
B be calculated 1ike the other machines in general and also from the
actual result of the past.

' The cost per hour, will be calculated as follows,~

Purchased price . .of yarder X 0,45
Serv1ceable hours.

ll 669 000 X 0 45
-6, 000 '

= 875 RPjh=;..;'(D)

Therefore, g75 RP per one hour“_

About the art1f1c1al spars and the telephone
Purchased price X 0.1 3, 134 ODO % 0.1 o :.RP ' ;
“Serviceable hours - 6,000 =32 ~/h s (E)

That 1s, 52 RP per one hour. :

About the w1re ropes and etc, we do not consider about their:
maintenance’ and repalrlng costs.
3. Cost -of fuel and oils _ _

About the consumption of fuel and o1ls we decxded as follows from

the actual data of the past

1 Brake

_Kerosioe _Ehgioe-oll Gear_01l fluid | Grease
Consumption | = - : _ 1 : ) - O
volume - | 3.5 %/h 0.1 #/n | 0.01 %/h| 0.01 &/n | 0.01 ka/b
Unit . _ | ' T 7.~l” .
price 30RPso | 300RP/g | 400RP/e | 400RT/e | 600RP/kg
Price . 105RP 30RP ) 4RP - 4RP | 6GRP

3Therefore;Ithe.COnsumption pef_hour will be the sum of these, and
is 149 RP per hour  ..... creeee () '
4. DLabor cost B '

Necessary members to_operate-the_yafoing}by yarder is as follows.

Driver R ._ 1 I;OOOR?/@aﬁ day
Loading man 2 6008F /man day
Unloading man . 1 -300RP/man day

four pexsonnels in one team, and 6 worklng hours per day, then

1, ooo + 600 2.2 + 300 _ 47 RP/h ess

Therefore, the labor cost per hour is 417" RP

©)

Now, we sum up these costs per hour (from (a) to (G) excludlng (C))

and get the over—all cost per hour as 3,867 RP,
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_ As we described in the former chapter about- the working v01ume
and efficiency, the working volume per hour is
20 m/6-0 = 3,334 u’/h, |
Therefore the cost per m _will.be o

3 867
3.334

= 1,1598F ......;,,;g,-r.-(u)
-3, Setting and removing cost _ . _ _

The necessary man day to set'and to rcmove Lhe yarding system is;
considered to be 35 manrday 1n_total, from our data of the past: experif
ences. o : _ . - '

Theréfcre,-BOORP X 35 mén—day ='10,500 RP 7

“The yleldlng volumes from Lhe mode] -area for yarder are €on-
sldered as 754 m®, the setting and removing cost per . '
m® will be 14 RP ;....;........ (D
6. Cost of constructlon of strip road

To work out the yarder yardlng operatlon, we need at least 5m
peEY hectare of Strlp road. The strip road in this distrlct will cost
5 million R.P per Km, ~and therefore it cost 5,000 RP per meter

The area 1s 6. 56 hectare, and ‘the }ield is 754 m®, therefore

5,0008P x 5 M x 6 56 h

- 218 RP e ()
754 m° -~ 218 RP/n’ : S

3 of the WOrklng volume of the yarding by yarder in

The cost per m
th1s model area is, only ‘the dlrect cost. (1) + (C) + (1) + (J) = 2 485 RP,
But, 1n thlS area, the orthodoxlcal platform is not necessary,

and therefore, the cost for the constructlon of- platform is not con-—

sidered specially, but is thought to be included in theseé costs.

III-7 skidding by tractor
Formerly, in skidding'operatioh, the animal oOWer of horses or oken
are w1dely utlllzed but 1ately the crawler type tractors ‘are 1ntroduced in
place of them _ '
In Japan, also the tractor have been used for a lopg time -in the rather
flat place, but the regular use of it began only of late. _
In this area, about the flat place, we had better to utlllze the

tractor eklddlng,
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111~ 7~l Tractor

There are two types of tractors, crawler and wheel but formerly in
forestyy operation,_almost all the tracrors were the crawler type.

These are all the tractors for the c1vil englneerlng use, or Lhe wheel
type ones for the agricultural use being Utllized for the forestry opera-
tion. _ _ .

But in nlneteen—81xties,_artlculated frame steerlng, four wheel drlve
skiddlng tractors-were developed, and thlS type is used for skldding 1n
almost all the cases of 1t._. N o

The features of this machine are the- quper low-presgure: large dla—'.
meter wheels and ‘the whole wheel drlve, u51ng no- spln dlfferentlal gears.

This mechanism is the one, when the wheel on one side wlll slip and
rotate 1dle, the gear of this wheel will be disengaged automatically and
‘the power will be tranqmltted to. the remalnlng wheel, avoiding the loss of
power from the idle running. ‘ _ '

The body is made up w1th the artlculated from constructlon, and the
frame is seperated 1n two parts, front and rear, and are hinged together
with a big vertical pin and can move around ity and also can be steered by-'
swinging hydraullcal]y the rear frame to left and rlght. .

The front wheels are fixed on one beam and this beam can rocks -like
the. seesaw, and the four wheels are always touchlng the ground even in a
rough terraln. This is called the front wheel rocklng suspen91on, and
these five points are the features of this machlne. ' _

HaV1ng these features, this’ tractor has the follow1ng functlons and
can display irs.promioent ablllty for tractor skidding.

1) Great résiStanée for s1ip§iﬁg'

The five features are all worklng for the preventlon of slipping.
2) Great tracting force _ _

The mechanical dr1v1ng force is distributed to. all four wheels and
if one wheel may slip, the driving force can be concentrated on other
three wheels.

3) Easy to roll over the obetacles. s

As the wheel dlameter is large, and the front wheels are power
driven, that it can roll over the obstacle at its contact point Wlth
the wheel by the dr1v1ng ‘force of ltself

Also by the rocking suspen31on of thé front wheels, one wheel roll

over is easy. -
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4) Lxcellent manoeuvre ability in the muddy place.

' As the wheel diameter 1& ]arge, and the pressure is low, that the
1contact surface is great. : ' '

5) Stabillty in rough terraln.

The stability of the vehlcle depends on its length of wheel base,
1ts grounding couditlons, and the height of ite center of gravity, and
thlS machlne is leading.in those points from its constructlons.

' 6) Turning radius is small, SRR

Moving about in a narrow space in the. forest, small turning radius
ig needed- but on the_other hand the long Wheel base_is oeeded for its
'-stabillty | _

. These two contradiutory needs are smartly satisfied by the arti"
culated frame construction.

7) - Speed 18 Ffaster _ _

The. lower speeds are almost the same as the crawlel type One, but
the hlgher speeds are three times as hlgh and the speed range is wide.
Therefore, the sklddlng dlstance may be 10nger

By above mentioned feaLures, skiddlng by tracLor has come to be
. reallzed in the places, where it was con51dered 1mp0581ble formerly.
Thexefore,_ln-thls model area, we decided to use the tractor of

these features.
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III~7~2 Operation process of tractor skidding

a. Road Lonstruction for the tractor operation

of - course, the tractor can move about freely in the forest but to do

the operatlon efflciently, the Strlp road of adequate ones becomes necessary.
(1) Nearer to: the unloadlng yard the stronger qtrip road must. be conw
structed _ s ' ‘

~ The rouﬁé'of frgqﬁént:paésing must be made stronger, and this one

would SOmétiméé'be'refbxmédlintb;tfuék road when .the truck goes farther
into the forest. ‘ ' _ o
(2) At the loading and unloadlng yard ﬁHe réute:muét.be so.arranged_
as- the movement of tractor should become smooth, - . :

To make,it.in the'loop shape 1s important; lesﬁ'the tractor sﬁould
be driven.in éwitch back motion; and ‘as for the'fundémantal loops there
are the uushaped raad )y Loop road and L-shaped rOad |
(3 Width of the strlp road and etc '

l) _It should: be more thau 1.2 tlmes of the tractor groundlng

Cwidth, _ R
2) Route radius.of the curve must be greatef tﬁan a half of the |

log length and the width of the road in this case is width

. (log. length)? or Lz
Route radius x 2 R'x 2

(4): The density of the tractor strip road should be rather high.

As fbr the preskidding distaﬁce'by the winch rope of the tractor,
20m v 30m is recommended, and over this length it will become less
efficient. _ s _

(5) ' Combination of'thé truck réédzand:thé tractor road
| It is said that the tractor skidding is efficient‘for the distance
‘of 350m " 400m. Therefore, the combination with the truck road should
be coﬁsidered' . :
b. Felling and bucklng operatlons
There 15 no. new way of felllng & bucking espec1ally for the tractor
sklddlng But to do it more efficiently. _
(1) You had better fell the trees so as the bottom ends face the skid~
ding line and the felling- dirvection should be maklng 30~ 45 degrees to
the skidding line. o '
(2) ' Fell the trees so as the top eﬁds.érg colle@ted in Qne,ditéCtlon;-

To preskid from the bottom end or from the top énd has each merits
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and demerlts, but in this area Lhe preqkidding from the top end is more’
profltable.,, L _

(3) The ‘stamps qhould be as low as p0351ble.- The high stamps in the
pass of the tractOI would do more harm than we think of.

(4) To skld as near a. tree lEngth log as possible.

As in skidding the . tree length log, if the branches are not removed
the number of logs would becqme smaller. Therefore, you had better cut
off the branches befére.skidding._ '

c. Skldding operation _

(1) = To: utilize Lhe grav;ty as pOSSlble and operates in downward slope.
If there is an upward slope or a swamp  on the way, release the w1nch
iine and put the load before them and go on forward unwinding the line
and when it reaches to a good cohditioned place; then:draW'up the lead
by rewinding the winch. .

(2) In cllmblng or descending the slope do it along with the maximum
slope, and to go athwart’ the blope with the load is very dangerous andg

" should be avoided.

L - shaped road
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. U = shaped road

Loop road = -
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1118 Gperating efflciency of rractor skiddlng

To calculate as trial the working volime per day in case of skidding in

the mode] tractor logglng area, using the wheel type tractor of the speclfi—"

cacions of the seperate sheet._

X

At flrst, calculate the tracting volume,'
Wy, = Wpxw _
W 'self Welght of tractor, 6 000 kg
(SR coeff1c1ent (as from the following graph)
therefore, WL 6, 000 kg x .1, 2 = 7, 200 kg
That 13, this tract01 is capable of tracting 7, 200 kg at a time, ,
The weight of one tree length log in this area’ is 780 kg, and’ 780 ke

= 7,020 kg, thaL is this tractor can Lract 9 logs at a time, but we take

it as 6 1ogs

7 .
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This graph show- the relations between the coeffioient and the gradient o
of slope. R _' S LR
It shows seperately, refering o’ the operation mediums as trailer, logw'h.
glng sulky, Adron pan and the ground skldding, and also refering to the running_
conditlons of traoting and braklng, the relations between Lhe gradient of
slopes’and the value BTN _ o _  D ' ' '_'_

From this graph W' take the valuo of u corresponding to the slope. ;.-

The whee] type tractor Whlch we are going to use in this case, re?
sembles Lo the sulky and we used the ourve of sulky. _ o

‘The last” slope of the tractlng road 1s 0 and the traetlng in this case
is n =1.2, and therefore the tracting weight is 7, 200 kgs
' Next, we calculate the tlme for one cycle of tractor: operatlon.

T = 22X +‘.?“X' + 6 + I

'Here,.T: ‘Time for one’ cycle...'h
_.X;l;Average Sklddlng dlstance (250m)
Vt‘ﬂOperatlon veloc1ty (mean value of 1oaded and- empty tlme."
75 m/min.) . _ '
. n::hNumber of 1ogs per cycle _
x:i-Average preskiddlng dlstance {SOm) l
. Time to le the load (10‘ﬁlhutes)'
I: sSpare t1me par cyele (3 m1nutes) _
VI‘VQ -Wlndlng veloc1ty of’ wineh e 30m/m1n
'(Equal.to Walklng speed)

2 %0250 2 %6 X 50
Therefore, l = E +_.4 30 + 10 + 3

40 minutes.

e

Take the work1ng hours for a. day as 6 hours, and the average stem volume
as 0. 65 m , then 0. 65 m? % 6" logs 3.9 m /cycle and the worklng volume per"
day S is: . ' '
3600 % 3.9 W} s
S= " 10 -3

IT1-9 Cost of tractor skiddlng

To calculate Lhe cost of tractor skiddlng as a trlal we must calculate
the deprec1at10n cost, malntenance and repairlng cost fuel and 011s cost,

and labor cost, for one hour .

colag =



Depxeciation cost.
To calculate this cost we subtract the remaining prlce after its servicem

a.

able hours, and this we fix as the 10% of purchased price, from’ the purchased

price, “and divide thls by serv1ceable hours. Thus we get the depreclation

cost per hour. ‘ _ S oy : : :
wa3 the purchabed prlce as 22 OOO OOO RP. and the servlceable hours as
5, 000 hours,:eomewhat shorter than yalder, and we get,.

22,000, 000 = 2,200, 000
' 5,000 :

.= 3,960 PR/hour

b. Malnteuanee and repalring cost :
~ This cost varies accordlng to the machine, working place and worklng
waye, but we-calculate as follows, __'
Purcﬁased”price X 0,8 % 0,6 '= _22,000,00b X 0.48
serviCeable hours . X 5,000
= 2,112 RP/hour o

Therefore it is 2 112 RP per hour.

¢. Cost of fuel and 01ls

This cost also varies by Lhe worklng ways and conditions, but we set,

considering the actual data of the past, as.follows,

. Kerosine | Engine 0il | Gear 0il | Turbine Oil| Grease
Consumption ‘ ‘ ‘ 4 _ - S
volumes -~ | 5.0 #/h | 0.1 &/h | 0.1 %/h | 0.05 &/h | 0.05 kgs/h.
Unit price | 30RP/% | 300RP/2 | 400RP/s | 100RP/R | 600RP/kg -
price - | 150%F | 30RP 40RF | SRP | 30RP

'Therefore,'the cost of fuel and oils becomes 255 RP. per hour.
d. Labor cost :

The membere of the team of traetor yardlng,'are,

Dr;ver arr e . l 1,000 RP (day 8 wage)

loading man ........ 1 300 RP (day's wage)

,unlbading*mgﬁ e 1 300 RP (day's wage)

Three personnels in.one’ team _

Therefore, ‘the labor cost w1ll be

(1,000 + 300 + 300)/6 = 267 RP per hour *

From these above mentloned costs we get Lhe overwall suin of costs per_.
hour as 6, 594 RP.

And as the worklng volumes per hour is,

36 m®/6 h = 6.m?/hogr :

s



Therefore, cost per md is

_érégﬁ_.ll = 1;099 RP/ma
6 m3 .

a. Strlp ‘road . construction cost _
To promote the tract01 yard1ng efflciently, we decided to construct the-
strip roads of [ 10-m, per hectare, and this costs as follows. From the data
of the forest road construction in that area, the simple forest’ road costs
5,000 RP per meter.' :
Therefore, it will be
5,000 RP xlo“‘ 50,0008 per ha.
On the other hand, the nomlnated area for tractor Sklddlng is 3 ha, and
its yield to be 393 m®. _Therefore, the cost per m?® will be
50,000 RP_% 3 ha |
393 m?

= 382 RP/m°®

Therefore, the total cost for tractor skidding will be

1,099 + 382 ® = 1,487 per m’

111-10 Constructmng platform

It is necessary to construct the platform at the termlnal plle of skid—
ding both in the case of tractor skldding and the yarder yardlng Especial-
ly, in case of tree 1ength log yardlng, the bucklng and llmblng operatlons
can. be done eff1c1ent1y on the platform, and also the loadlng operation to
the truck can be done s0- efflclently that in some case the loadlng machine
is not necessary _ _

As for the materlal of thls platform the produced logs are used, and
after the work is Finished the logs can be sold as the produdts, the valoe
" of which ara'somewhatldiminished. ' |

:As for the siae of the platform, too large one is uneconomical and too
small one is inefficient, and’ s0 the adequate space is necessary. .

' To decide .the d1men51ons of the platform, we must .consider that'the
space is adequate to secure the accumulatlon of logs, at’ least the minimum
volume of 1t, to promote smoothly the transportatlon of them by truck, and
also the 1ength of it must be more than the tree length log to be bucked
on it o . - | _ '

In thlS model logglng area the average helght of tree is 20 m,'and _
so the: length of the platform is set as 22 m, 2 meters is added to the full-:'
length, and the breadth of it would be at least the i/10 of.the_length, namely
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7.2 meters _ :
Therefore, ‘the’ spaee of 1t should be as follows
22m K2, 2m-—-48m .

: As a rule, the platform is set when the varder is set, and is removed
when the yarder 1s removed and the man~day, requlred in settlng it ‘regularly.
will be derived from: the formula, ".

Z = O O66x +—2 120Y 4-10 27 _

where the area of platform (m ) is %, the helght (m) is Y, and the
rotal man—day needed 1n setting 1s Z

This value is derlved from the experlment in Japan, but if we apply
the.values of Lhe case in model area, that is x = 48 m? » ¥ = 1.5m, then Z',l?,.
and it is fixed that the;remov1ng tskes-30£ of setting, therefore it is 5
personnels. : - o

Totally, the setting -and remov1ng of the platform will take 22 manmdays,
but the worklng eondltlons in thlS logging area to construct the platform is
very favourable and the very251mple one only to arrange the logs side by side
will do, that the man~-day Will be enough by7l/2.of the regular case.

Next, thé volume of logs needed for the construction of platform will be
calculated from the follow1ng formula,

vy = 0. 029 + 0.0111 x

where “X: the top end. dlameter of the log to be used in cm.

3 needed for the platform per one m?,

'y: the log volume in m’

. Therefore, the mean dlameter at its top end of the ‘logs to be: used here
is 20 cm, and so vy = 0.251 m® ,- and the area of the platform is 48 m” , that
the volume of logs needed will be . '

| 0251m3><48 12 m? _

As a rule, when the helght ‘of theé platform would be more than 1.5 meters,
. Wwe must attaeh the fac111ty to step up and. down safely, nd if 1t is more
than 2 meters, we must set the ralls and guards for the safety of operatlon
lest the personnel should drop off .' :

If the platform is just beneath the main cable, the logs carrled by
the yarder would ‘give damage Lo the personnels that we prepare the ' Sklp as
shown in the following figure, and the logs carried by the yarder strike’
thiS "Skip" at:first and'be changed its diiection and then £all down On.the
platform. . B __. . _._ | _ o -

In constructing the platfotm we needfnot design_it,' We coosttuct it by

the way as mentioned formerly. .
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Fig. I1I-54 Platform -
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1v. Management of Machines
V-1 Intrcéucing'machiﬁee

Operatlon by machines when compared with manual one, requires a greater
lnvestment to purchase the machlnes, and this increases the fixed cost 1like
its depreclation cost and the 1nterests for it, and for thlS reason, some
size of operatlon sca]e is necessary. _ '

~ As the fundamental theory for the standard to judge ‘the scale to
incroduce the machrnes, there is the Equivalent point theory.

.'New we set the tctel cost of operaticnxby_USing.the machine as G, fixed
cost F, and'variable_cOstZV and by manual'operatiQn; the total cost C',
fixed cost F' and the variable cost V' and theVyielding volumes N,

‘then, C =F+ NV
¢! = F' + W'

and equal value means C = C'

. . IR (LRI R
Therefore, N :—V——_—v—,‘—

This is‘the fﬁndeﬁental'eduatien:cf equivalent point theory and from
this we can understand that the economlcel merit will not appear as long as
the yleldlng 1ncreases more than N.

When the merit of operatlon by machine is proved, then the next great
point is how' to control Lhe machlneb.

To sort roughly the maln 901nt€ of controlllng the machines we can do

it in three parts, that 1s, the malntenance, repalrlng and renewal.

Iy-2 Mainteﬁence controi

As for the maintenance, we must by special attentions for the forestry
machines, because they are almost all used in outdeors, and therefore we _
must make the rule for the.control of forestxy mechines which prescribe to
fix the man responsible forfthe control of machines, and to prepare the
career sheets of mechrnes in which .the record about the way of malntenance,
daily maintenance check, the actual running condltlons, repalrlng p01nts
and etc. are written, and to keep the machlnes always ready to. use.

Especially,.in the forest operaticns, the actual operation fields are
apt to.be far from the repair-shop, that the trifle trouble wduld cause to
stop the whole line and ‘would make a great 1oss, and therefore we must pay
great attentlon to.the mainténance and check '

In some case,'even the spare machines would be needed
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Simple daily repalrlng can bhe done at- Lhe operation field but the big
repalring will need the spe01a1 repalring factory _ ‘

We nust establlsh a repalring Eactory for: the machines of several
operation: fields in the future. . _ ‘

This factory must have a certain mumbers of machine tools and the

rechniques. _ _ .
The scale of the factory may be fixed by the numbers of machines to be

handled. _ _ - _

Next, the important point in'introdueiegrthe machines is the problem
of the spare parte. About the amount ef gpare parts, it.is the greater the
better, but it needs some amount of funds and thlS would be the demerits
economlcally, and therefore, in the ordlnaly case, prepare about 15 - 20%
of the purchasing price of machrne, mainly of Lhe consumptlve parts, and if
necessary replenlsh them.

What parts are necessary as the spare parts would be dec1ded by the
maker from their aetual‘data of the past, but this selection is the very
difficalt'one, and the case of unexpected troubie_would happen when the
spare parts for it is not prepared. '

Therefore, we' must prepare. the spare Maehlne in the repairing factory.

Iv-3 'Reeewal.of.machines

As for the renewal of machlne, the machlne in general w1ll gradually
decrease its performance, trouble w1ll happen frequently, the ouLput goes
dowu, and the fuel_and 0il eonsumptron increases. Equal ‘to these or more
than these beeoming'old fashioﬁed’éf the.maehine must be counted for. .As
the time passes, more efficient machlne would appear and to use the old
fashioned one would be come unplofltable

if you always use the .up~ to-date machine, then you can aveid the depres—
sion of performance and thé increasing of coats_by using ‘the old fashioned
one. ' B _ |

But 1t needs a certaln amount of expense to buy a machine. Therefore,
it is a very 1mportant p01nt to control the maehlne when to renew it most
profitably, after using it for sometlme. . ' _

The machine, in general =have'mahy'sorts and types, and eveﬁ if the
sort and type are the same, the servicing eondltlons, maintenance and re—
pairing condltlons are dlfferent 7

Therefore, the performance of maEhinerat-oaeImement varies to each.

other and the time for renewal also varies to each other. To decide this,
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we must at firSt-reoognige.tne right'performance_of the machine atforeeent.l
it is also a'very important matters, 'to'oheok.the operation costs till
go-day and find the present prlce of the machine and decide’ the most: profjtm
able renewal : _
Con51dering all these we decided to take the time, for yarder as 6, 000

nwours and forx wheel type tractor as 5 000 “hours.

V-4 Safety control of yardlng operat1on by skyline syetem -

As the forestry operatlons are done mostly in Lhe had surroundlngs in
forest, the labour accidents occur more frequently than other operatlons.‘
Among these frequent accldents of forestrv operatlone, those of the yarding
operatlons by skyline system are eeremely frequent. ' _

These aec1dents are often caused by the breakage of skyline, hauling
line, setting rope, and by the falling dowm of supporting spars, the breakage
of the structural parts of yardlng machlne system, or by going into the
dangerous area, or by the falling down materials or the repu151ons of w0rk—
ing materials. _ '

Therefore, to avoid these accidents, we must pay-neceseery-considera~
tions fromktne view-point of safety in designing and setting of the machine
yarding system, and always.be on the alert for the safety operations in yarding
during the actual working, not to Sneak of_the practicing of the periodical
eheckings. - ' ‘ .

About the yardlng machlne proper and the accessories llke wire rope,
carriage and other blocks, the safety consideratlons ave paid 1n the pro-
duction stage, but in using other materials than the above’ mentioned, be
careful not to cause the serious accidents, as those materials may cause
the. Lo .._ ,

Also in settlng the Skyllne, the de51gn, caleulatlon and wiring process
must be kept to’ ‘the standard rules of safety operatlons. The materlals and
the 1tems about the safety control in setting skyline are mentioned in each-
articles and therefore we refer here after to the items to be kepL about the

yarding operations,

I. Correspondencet
Yarding operatlons are COnSlSted of ‘the settlng of machine, operatlon
of mach1ne, loading and unloading of loads, etc., and these operations are

done din most cases at the separated places at a time and each of them situa

situated far apart, and especlally the-loadlng operation, in most cages,



are done normally in the farthest place from the unloading or the machine
operated spot. Therefore, the yarding operatlons must always be done under
a certain fixed relations to make them flaw, smoothly, ‘or the troubles and
3c01dean may be indUCed from them. ‘ '

As for this communlcatlon, telephone, flags and buzzer SLgnals are

adopted ‘and each steps of-operation must be proceeded after they_affirmed

the signals.

II;'-The Costume of operator’

The dress of operator must be the one free from the danger of being
drawn into the machine, and the shoes sufficient for the operations and also

the safe-guard-helmet must be worn,

1T1. Caﬁtiene'in-operaﬁion_

Opefetof.must be cafeful'abbutfthe followihg'items

1. _Practlce the neces»ary checks- prlor to the operation.

2; In the ralny or the damp weather, the brake would sometlmes sllp by
the wet brake drum,. and so evaporete the wetness by actuating the
brake at the beg1nning of w1nding

3. Don't load more than de51gned except the speclal case, 7

4. Don't leave the drlve: s seat under the loaded state or the engine
runnlng ' _ g

5. Don't operate go or brake action suddenly

6. Be careful about the 1ndex1ng of meters.

7. In w1nding the wire rope, be careful not to become the irregular

_w1nd1ngs, and always look for the damaged conditlons.
8. Don t 'wind up the wire rope when deralled from the sheave.
9. Don t wind up the llftlng 11ne as’ ln the entang]ed state.
lOf_ Beware that in case of downward yardlng in steep slope, the brake .
drum would sometimes be overheated by friction.
1. ‘Don't wipe c¢lean or 1ubr1cate.the machlnes and othere; while funhing.
12, Pay attentions to the head4tree,.guide+tree end=tailetree while
running, and if_you find something unusual, stop running'at once,

13. If any unusual noise is heard, stop running at once and=check'it.
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IV Travelllng speed of carriage-

The travelling epeed of carriage 1n loaded etate must - always be kept ‘to’
the safety speed considerlng the 1ength of sky]ine, 1ta inclinatlon, sort _
of w11e ropes, constructlon of carrlage (the diameter and number of sheaves),
the joaded condiLlons, braklng capaclty of drum,‘sort of operatlng llnee,

and et but it should be kept under SOOm/mln as possible.

Y. Prevent over'windihg:of_operatiﬁg 1ines
Following.phenomeﬁa would appear by over einding'or'uﬁwihdihg of
opefatlng lines. _: - _. : | . . .
1. By over w1nd1ng the haul line, the loadlng block would h1L the carrlage.ﬂ
2. In case of gravity cable logging, if endless llne is not: avalled as the’
haul back llne, its over unw1nd1ng causes the collision of carrlage to
the head tree. _ L _
To: avold these phenomena, set the marks on the proper“posiﬁion of
_operatlng llnes, and brake the line when these marks approach to the

drum.

VI. Dangerous area

1. App01nt the follow1ng places as the dangerous area.
a) Beneath the skyllne
b) W1th1n the surrounded place by creatlng Ilnes and itse v1c1n1ty
¢) Around the pole under work. '
d) Other places app01nted from necessity
2. Those who need to go into there dangerous areas, exeept the one directly
engaglng to. the yarding by yarder, must correspond to the driver, the:

51gna1 man and the ‘operator, and geL their’ dlrectlons.

VII, Loading & unloading -
Sling | |
1. Wire cope esed'as the sling must have therbreakiﬁg srfeﬁgth more than
6 tlmes of the load charged on .each slings, 1n accordance with the
conditions of the load. ' '
2. The number of 1ogs hanged by the sllng must be- 1ess than three, at a
time because more than three some of them would ea81ly drop off and is

dangerous.
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Loading : .
As the loadlng operation is to he done where the logs are piled up or

gcattered unstably and is extremely dangerous that the following items

must he consldered

Unstab]e logs must be arranged stable prior to the operation.

1.
2.. Prepare the foot outfit perfectly, and care for tumbling u51ng
V-the anti- slipping devices
. Operate under close contact thh the drlver and the signal man,
4. Use the slings ln orde1 and’ prepare the follow1ng, successive load
“ while the carriage is being wound up.
5. :When hooklng the load to loading hook and start hanglng up, be
careful about the choker hook to release or the logs Sllpplng down.
6.. When flnlshed the loadlng operatlon, shelter to the safe spot and
correspond to the dr1ver or’ the signal man surely.
7. If it 1s_necessary to hold in hand the operating line for adjust-
ihg the'positioﬁ or the direction'of the block; you'had better
. grip it at least 2 meters apart. from the block, lest your hand
should be wound in together and be hurt
Unloading_

Unloading operation is the highly dangerous one which. is done on the

narrow platform -and is'often at the same time the loading operation to the

truck, and so the follow1ng 1tems must be kept in mind.

1.

While the load is descendlng, shelter to the safe spot, and as
long as the lead is stlll subpended swinging; the operation be-
neath it is strictly forbidden. '

Prepare the foot outflt perfectly, and care for the tumbllng, -
availing the anti- slipplng devices. '

Releasing of the load must be done after'the load.lauded surely:on

_the:ground or on platfdrm and send the sighal to the driver.

‘When flnlshed the unloadlng operatlon, send the 51gnal to the

drlver and turn to next operations like loadlng ete., caring for

the loadlng block and sllngs

. - Be careful not to be’ hlt by the slings in returnlng the carrlage,

and for thls send the signal to the driver shelterlng to the safe
spot. ) ' ' '

When unloadlng to the spot Where can not be seen, from the driver s

seat, proceed the operatlon by contactlng closely ko Lhe 1nterm1t“

tent communlcator, and after affirming to each other the 51gnals
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v, Arrangement’of Forest_Road and Strip Road -

y-1 Fundamental con51derations

As for the road to transport the logs to the paper~m111 ‘the pubiic
road would be maintalned by the distritt_government anﬁ only for the forest
road Perum Perhutani is responsihle. _ '

About. the planning of forest road, the Rochmadi ‘Report already mentloned
about the results ‘of survey referlng to the network of oads and therefote _
ve take 1t as & base for the plan 'shown in the separate sheat '

From the tesults of ‘the actual survey about Lhe pubjlc road and forest
road of the whole Central Java,-the slopes, the brldges the curves, and
rhe width of the road would not permit the Lraffles of the large size truck
and now they are using the small 31ze trucks of about 5 ton capacity.

‘To transport the enormouys amount of pulp logs, it is necessery to carry
out the transportation by the large size truck-efficiently-énd intentionally,
but to do this, the total reconstruction of the public road would be neces—
sary. _ ' N ' _ o
About the deSignihg‘of the forest road, we must'also consider about
the connectlon to the public road, and therefore we decided'to”ose the
small size trucks for the time being, and the width is one lané and in the
future if the road would become the main forest road them it would be re-
constructed into -two lanes, according to the rec0nstroctioﬁ progress of the
public road. _ |

When using the smaller size ttueks, we must increase-the frequency of
transpoftation“to'carty an enormous amount of logs,.and for this we must
preparg a lot of. turnouts, :

At the de51gn1ng of forest road we dec1ded Lo use the crest 11ne road
fundamentally,-ln order to minimize the amount of earth cutting. And im
the rainy district like this, we must construct the structures for the
water, side ditches and the traversing ditches of the road and also plan

the afforestation of the slopes both on the hill side and the valley side.

V-2 Consideration upon designing forest road

In Japan the Rules for forest road cohétruétian is fixed and also its
standards are set, and as the nomlnated place here resembles to the forest
of Japan, we refer to the Japanese standard of forest road about the radius

of curves and the slopes in designing the forest road.
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From thisy- ‘the radius of-Eurves'are 40 - 60m;.ﬁﬂea the speed of'truck
is 40 km!h, 20 - 30m,xwhen the truck's speed is 30 km/h,'and more than 12 -
15m when the truck's speed is 20 km/h i o ' '

In de31gning the road structures, also at the eurve we must set the one
way glade (cant) of adequate amount less than 8% and enlarge the width by
0.25m = p.25m at the epot._ As for the slope 7 - 104 when the truck's speed_'
is 40 km/h 8 - 12/ when 30 km/h and less than 9 - lAA ‘when’ 20 km/h CAt the
spot of Lhe change in slope We must set Lhe curve and the radlus 1n this
case 1s 450 m when the truck speed ‘is 40 km/h 250 m when 30 km/h and . 1ess
than 100 m when' 20 km/h and the- length of the curve w1]1 be 40 m when 40
km/h, 230 m when 30 km/h and more than 20 m when 20 km/h

As for- the brldge, they are almost all made of ‘wood, but 1t is easy. to
rot and the serviceable years are short. '

Therefore,_lt is better to util1ze the slmple beam brldge made of steel.
H~beam which is easy. to set in the actua] fleld The span of the beams are
~set in 6 sizes; lO 12, 14 16, 18, 20 m, and comblnlng ‘these unlts, bulld
up the desir-d length of brldge

As for the bridge less than 10 m 1ong, the culvert made of corrugated

tube may be con91dered _ :
These simple beam. brldges eost ¥29 000 (41 429 RP) per meter, and is
cheaper than the conventlonal iron bridge Whlch costs ¥33 000 (47,143 RP),

and also the labox man—hour decrease by 404.

Fig. V-1 Example of the skelton deslgn of 31mple Hnbeam steel brldge

L. . X 14 OOm - -
. r I l;i !iLII]liIIHI—F_T—Hll—IiHII
. S — © = F. L.
T o 2-H+700%300%13%24%1400mm 1) T
. ) ——-= span 1400 .
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501
) Grubblng
L \ jjr I
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) - 14.40m ‘ .
]_. span !4,00_51}7 BB Lo e
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e o w
Cw e b
e
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V-3 Strlp road

The strip road is shunted from the forest road. and is designed to go
along with the contour line,:somewhat_SWaying 1eft and righL from- it in wave.
shape. ' R T
Atlcon&tructing, we don t .survey: or design.; To-ﬁark.the‘ceﬁter‘pdints"
of strip’ road along with. the contour liney- -and - directly open the road by
bulld07er, aiming at these marked polnts ' '

As . for the cut or" banked -slopes, pay atteutlon lest the collap81on or
ﬁhe erosion should occur, and plant the. seeds gathered from the weeds of the

spot to cover ti with plants and set the covering net on the. sloped Surface

to stab;llze it.



VI, Yielding Plan and its Cost for- Successive Calender Years

Concerning ylelding nlan of suecessive calender years,. firstly divided
the nominated area into 21 BLOCKS 1- XXI from west to east in general ‘as shown
1-2 based on Fig. VI I and secondarily eategoriaed a11 the blocks as

rig. .V
so~called "training unlt" and so ~called "5 business units“ A—E covering all
the remaining blocks to be operated by graduates of the training 1ater on,

And planned yielding target as- shown in’ Table VI-T. and then conceived
and calculated yearly yielding ‘plan and its cost, as shown in Table VI-S,
considerlng their topography, forest stand, volume growth, scale of. operation
and hauling system’ respectlvely in order to be able accomplish the. target

mentioned above.

Vi-1 Yielding volume of successiﬁe_calender years

In the yielding plan of successive calender years, divided-the noninated
area into I-XXT blocks from west to east generally ‘a block covered by plenty
of young forests was named BLOCK XX,

Obtained respectlve bare log volume for felllng, adding an estlmated
volume growth to present. standing volume, measured in 1977, of each com-
partment/subcompartment calculated basing omn data of forest stand analysis
thru air photographs respectlvely _

The volume growth was obtained from the growth- curve, shown in Flg.

VI-3 basing on standing volume per ha by age prepared thru data of

land —crulsing, a part of the air survey ba51ng on 88 plots system. - And
ba51ng on the abeove data of growth’ curve, further prepared growth ratlo table-
as shown in Table VI-3 to make 1t easier to bbtain needed felling volume in |

a respective year.

VI-2 Yearly costs for logging operation

Yearly allocation of the operatlon was scheduled as follows eonSLderlng
training site for trainees in initial period, and for Lhe Vears startlng
with 1983 scale of business operatlon in which graduates from the training
will be utilized as well as its ‘hauling routes necessary for business

operation capable .to supply the "above pulp logs.

'a. BLOCK I, IT, TIII, TV & VI __UNIT A
" YIII, IX,X,XI, & XII_ " B
c. M XITI, XIV & XVII "¢
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d. BLOCK XV, XVI, XVIII, XIX_____ " D
el MV, VIL, XX & XXT "B

f. " (Supplementary arealﬁﬁﬂ____ others

The tralning slte shall be establ&shed in UNIT C which is equipped with
the Model Skyline System, e

As most of the above unlts can be operated with skyline system, cost
calculatlon for the operatlon was based on. the skyllne system only.

Needed equipments/machinery manpower and direct cost for each unit is
as spec1f1ed in Table VI-5 respectively.

For the calculatlon the date specified in Y11 Yielding System were
utillzed, meantime only for cost calculacion of yarder,tralnlng the’ followt
ing formula wés édopted because its equipments/machinery were no-value on
grant basis and the some time iﬁs operational efficiency is regarded as
lower than a normal buslness ba31s operation. - '

Eff131ency of yarder practice by trainees is regarded as 10 n’ per day,
and as costs of depreciation as well as malntenance of equipments/machlnery

may be neglect, and direct costs of the practlce is ealculated as RP 511 per

l.m3 log. .
‘Fuel & 01}5 RP149 hour + Wages RP. 31?/hour _ RP4§§ = RP279/m? (1) .
(10 m?3 .y 1.67m?
6 hours : .
Removal of wire/line = RP 14/m°® . (2)
Operational road construction = RP218/m? (3)
Direct cost for training . TOTAL = RP511/m®
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Table VI~1 10 years (1979 ~ 1988) yielding target By uﬁi,"t"'

Trafnlog yleld by | l_ . S ‘ . - Business . Yield :

Yoar trainees o - . T o T T — T

SV S : ] SRS S - -

Yarder | Traines| Volume Yarder Tralnea Volime |Yarder { Traine¢ | Volume ]| Yavder § Trainéo | Yolume | Yavder | Trairiee | Volume
71 tenit | person w3 uwnit [ person | - LX) woit | person al unkt | person .~ w'| unic| person o)
1479 3 ©o2 3,000 . . .
ga0| 6 % | s.mc0f C : : - ] oe 2| 1e,000
vl 8 2 | s000| ' : 8 16 | #0002 b 20 | 30,000
1987 8 3z 8,000 4 8 12,000-] 10 26" | a0,000) 10, 20§ 30,000} 20 30,000
1983 _ o, | . 20 | s0000] 10 |- 20 30,000 | 10 20 000 | 10 |7 20 30,000
1985 | 16 200 | 30,000 ] 1o 20 30,000 |- 0 20 10,000 | - 10 20 30,000°
1985 10 20 30,000 | 10 0 10,006% S10 [ 20 | 30,000 19 20 30,000
1986 . . - 10 20 30,060 10 20 30,000 10 20 30,600 10 W 30,000
1987 10 | 3e000| 10 | 20 0,000 [ 10 20 30,000 [ 10 .20 39,000
1988 : 10 26 -1 30,000 10 20 | 30,000] 20 C20 |- 30,000 10 20 | 30,000
Total 25,000 - frez000 | . - 234,000 ' 258,000 [ _ 210,000

Note: 1j For training yielding, 4 trainees will bhe stationed.per 1 yarder of which ebficlent 10 n’ per day and 100 days
working per year. - . . X
2} Yor business yield'ing, 2 graduates, as traine:rs, from the training and 2 of common workers total & wilk be

stationed per 1 yarder, efficienc. 20 m’.per day and 150 days working.

E - Total Yield total
L. voluze

Yarder |Trainee | Volume | Yarder [ Trainee| Volume ) i

coit | persom n® unit | parsox m? o?

3,000

6 12 | 18,000 24,000

18 36 | 56,000, "62,000

£ 68 | 102,000 110,000

10 20 30,000 | 50 180 | 150,000 150,000

10 20§ 30,000{ 50 we | 130,000 130,000

10 20 | so000] so | 100 | 150,000 156,000

19 20 30,600{ "50. | -200 | 150,000 | - 150,000

10 20 | 30,000 50 | 100 | 150,000 150,000

10 20 1"3n,000] 50 wo | 150,000 150,000

180,000 ’ "R,074,000 | 1,099,000
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. : 97?1; 1. "ro78 1930
: : - R 1 asis ; R Y
woci | Sy | deea Lrons mancet) e | SR T i [ Saanting vt g Vot | [ w | | @
. B . ST ] volame - | for felling felied R -
(ha) o |- (%) (m*) wmh | .
XLV 69 a " 1525 1956 i) 308 vI 2,466 740 - 592 4.88 | 60%
b 12.00 1954 " yI11 1,838 551- el |oaeo | 4as
¢ 5.50 1944 oo " o - 526 158 126 1.65 127
4 24,25 LT S " " - 2,363 708 se6 ) 7.8 | 572
& 7.5 | 1043 Wy ¢ LY . 298 238 |12 | 20
T 10.75 1959 . " v 1,310 ) 3l {323 Im
P 425 1942 “ u VETL 546 ) 10| v.es 132
h 33.25 1943 " " - vI 3,192 o138 910 5.9% Sh7 3.9% 372
67 a n.2s 1948- " " it 3,650 1,085 876 6,38 | 002
b s 1458 " " v 3,358 1,207 " 806 - 7.13 879
e .75 19ae " vit 2,144 1,715 1,372 7.43 | 1,413
a 134,25 1858 - u 'R ~ 42,726 9,618 7854 11.28°] 2,42
. Tetal . | . o 30.09 [ 3,000 | 36.2L | 6,000
XIL§ 58 b 3&.00‘1 _.1969 T_w);-l . 30% vIL 7,767 2,33¢ 1,864 )
: ¢ 15,75 | . 1958 oo " v 2,385 716 522
da 31.00 1949 " " VT 6,134 1,840 1,472
b 12,00 1953 " " 1 1,757 527 421
i 13.00 1956 " " o 1,805 N TEY 437
3 25.25 1952 n " " 4,031 1,209 967
k,m,0 48.73 1956 “ " v 5,481 1,644 L3S
n T 7.00 1952 " " vI 1,117 " 335 268
66 e 3z.25 1956 - " v 3,785 1,616 1,792
s 7.75 1958 " " vir 1,087 326 261
LI { I I L
Toral X
1981 1952 1983 198s 1985 1986 1987 1988
. i e | | |
ha n’ ha o ha n? ha m* ha a’ ha =’ ha o w? ha m?
4_.__1 — ._1. - . g
29.00. 6,376
| 29.00 | 6,376 ) : - 1 - —
i e I IS I .
B.87 1,625 1.33 299
513 664
9.30 | 1,531
3.60 443
3.90 4By
7.58 1,013
14.63 | 1,486
2.10 281
9.68 | 1,460
2.33 303
LLLLLL o t
5.87 | 1,626 | 58.58 | 7,971
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BLOCK Cm!.:pa.rt.ment area | Year prantéd [ pip ?3111"8 Standl lgjztzn:i: volume ] Log vol . =t ) R
Subcompartment . ' et 0: Age _Class voai‘sme“_g fornfeling-u' fe§153 e b _m’. ha
¢ha) ; Cow| Y (o) . {a®)
I 6 4.25 1966 >300 |30 Tit 583 T1is 140
' 11.75 1956 " " v 2,198 659 528
9 16.00 1966 " n T 944 283 . 227
75 | . 1960 " " w. 297 88" 70
10 b, 108.60 1967 <agt|  sox 111 11,786 10,606 - 8,484
3.50 1956 . - v 7 222 178
1t 14.50 1966 . L 11 1,148 1,033 837
4.00 1961 " " v ‘585 - 5217 428
7.00 1956 - . v 414 373 298
136 5.25 1964 »30° . 30% ¥ 1.767 380 304
“y 24. 50 1964 " " CIv 4,308 1,292 1,0%
15 a2 47.45 1966 . o r 6,164 1,849 1,479
6 2 46,50 1897 u n 111 563 169 135
Total
1 ah %5.00 1963 <ape [ ooz 3% 927 |. 834 " 667
45 a 100.25 1968 " " 111 4,604 6,144 3,315
46 b 6.50 1968 - " i 103 95 76
< 4,50 1960 - " v s 314 251
47 a 24,00 1968 n " 111 1,887 1,698 1,359
b &850 1960 " " v 6,494 5,845 4,676
49, b 50.25 1966 " o i - 3,360 2,970 2,376
51 b 11.50 1967 * = 11T 1,023 921 137
5.50 1936 " * V. 514 " 463 370
6 b 7.50 1967 . " 11 439 395 16
Total
1981 1982 1983 1984 1985 1986 1987 1988
ha w’ Ta r’ ha . m? ha m? ha n’ 3 ha m? ha w’ ha m?
1.28 227
3.53 = 597
5.80 368
113 83 1 -
‘97,20 15,271
3.15 07
13.05 § 13340
3.00 506
6.30 | 337
r.se] . 420
© 7.3 1,427
) 14.26 | 2,396
: j.3.95 243
S| 1,725 ‘8,93 1,847 33.37 | 4,331 ] 11015 15,504
.22.50 1,374
0,23 | 6,829
5.85 157
405 296 -
21.60| 2,800
6L.65 |} 5,518 :
16.23 | 3,849
© o} oae.3s| 1,30
4.95% 418
6.75| 569
70.65-| 6,232 1623 3,808] 17,10 1,896 [ 140,08 11,160
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Gompat tmant et o | Fentae | 1977 basis 1979 1980
BLOCK Area | Year plante B - B ;
Subconpartient ratia : Standing | Staeding volumé | Log volune . 3 .
: Age class volume for felling felled b i ha .
(ha) - _ @ -l (=) LY
141 38 a,h,c 137.75 11956 <30°) 1003 v 15,686 15,686 12,549
T 3.00 1965 - i 11 92 92 74
39 a 20.25 1965 " 90% ui - 882 1 635
40 8.50 1965 "i 1002 1t 794 794 635
il.a 44,00 1965 L TR 1 5,639 5,639 4,511
b 38.25 1956 " u RS 7,853 7,853 6,282
42 a,b 41.75 1956 " 90% v 7,195 6,476 3,180
43 a,b 78.75 1558 " " v 16,588 14,929 11,943
Téral - )
v 53 a hatsn 1961 =30°|  30% 1w -10,300 3,090 2,472
b 6.75 1958 v n ¥ 1,607 482 386
56 a 7.50 196 " " v 1,053 316 253
b 22.75 1958 " " v 4,230 E,269 “1;015
9% b 36.00 1968 " n 1% 5,366 1,610 - 1,288
95 a,b 54,00 1967 <30°  100% 3t 2,020 7,020 1,616
96 b,e 8%.50 1947 " 90% El1 6,391 5,752 4,602
105 a 16.00 1958 >30 30X v 1,32k 396 317
106 2 24.00 1958 b - v 3,319 1996 797
Total
vi 90 a,b 127.90 1967 <30°|  90r 331 9,760 8,784 7,027
93 & 33.25 1967 - " " 1L 1,03% 931 Thé
100 a 33.00 1967 " " 331 239 215 172
Toral
1981 19852 1983 1984 1985 1986 1987 1988
ha n? ha w? ha =3 ha n? ka w? ha n? ha n? ha m?
3995 | 4,180] 97.80] 10,227 . )
' 3.00| - 106
18,23 940
8.50 940
. 54.00 | 6,676
38.25) 7,224
37.58] 5,957
32.60} 6,592 { 38.28 | 7,817
39.95 | 4,180 | 206.23{ 30,000 | 38.28 [ 7,817 | 73.73| 8,662
19.35 | 3,238
2.63 467
2,25 331
6.83 1 1,228
| 10.80 | 2,653
54.00 { 2,909
. 80.55 § 8,284
4.80 384 :
7.20 964
42.46 | 6,612 134.55 |11,193 | 10.80§ 2,653
£14.30 | 12,649
29.93 [ 1,339
29,70 310
173.93 | 14,298




ComparEent . . . ¥elling 1977 basis 1979 1980
BLOCK Avea fear plante ip e — T 'y " —
Subcomparcment ratio Standing j Standing voluae | Log volume 3
ubeompar cmen . Age elass | yine’ | for' felling folled b n ha
{ha) ' ) (a') (a®) %)
vl 5 47.2% 1967 >30° 1 301! 11l 1,188 356 285
‘Total .
X 8¢ 42,25 1961 €300 | 90X i 5,218 4,696 1,757
pL: 42.50 1968 “ " v 4E3 372 297
a4 4750 1968 v " 11 231 208 166
12 a 78.75 1963 >30° 302 v 1,223 k1Y) 294
11 a 11.00 1967 <30° | 90% m 411 aro 296
b 25.75 1959 " v 1,106 995 796
e 6.50 1936 " u v 283 255 204
f 8.25 1956 " v 492 441 354
Total
1981 ) 1982 1983 1984 1983 . 1986 1987 - 198'3
P - =1 *
ha _mj ha w? ha o’ ha ot ha m® ha ! ha m? ha ot
14.18 513
14,18 513
38.03 | 4,358
38.25 612
42.75 . 342
8.63 379 .
9.90 533
23:18 899
5.85 1 226
7.43 393
.49 | 5,576 8.63] 379 s.o0] 51| sLoo]| 9ss
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ﬂ;;& c?mp“mem Area [ Year plamted; Rip Felling b Standi 197;:1”:11: volune | log votune | . | 19”%"_ S
Sub’ compartment R ratio Age class ;;i:}meng fainfeliing I3 failed i pa ha
(ra) . () (=) () “ta)
X 14 bye 185,75 1968 <30° |- 90z 3] 3,763 “3,162 2,690
15 b 17.00 1938 " w v 1,870 (1,683 1,346
16 ¢ n.rs 1957 - " " v 563 507 405
e 6.25 1657 v " v 514 463 30
" 25,25 1968 " " 1t 930 o8y 670
17 a 6.50 1956 " " v 1,629 1,466 1,173
b J12.3s 1988 " u 11 §,745 1,57t 1,256
e .00 1958 " v 493 444 355
. 16.25 1963 " = ARt 415 24 “ag9
15 a 46,00 1956 - " " v 11,529 - 10,376 8,301
b . 5325 1568 " n 1 1,290 " 6,561 5,249
e 5.75 1936 o " v 725 653 512
19 a 23.75 1958 K " v 3,161 2,827 2,262
e 55.75 1967 “ “ 1% 6,569 5,012° 4,730
R 2595 1956 n " v 5,643 5,061 4,049
7 a 6,75 1858 " o v 1,621 1,459 1,167
d 5.75 1951 " " v 212 G181 153
2 ¢ 6.25 1956 " " v " 300 270 216
23 b 8.25 1456 " " v 682 . Bl 491
d 30.25 1956 " g v 2,827 2,544 2,035
g 22.50 1956 " " v 2,432 2,189 1,751
24 a 1,25, 1936 " " ¢ . %3 437’ 670
b 12,590 1952 ° " vi b, 234 1,111 488
a 49.50 1956 " " v 4,092 3,683 2,946
25 a 18.00 1967 " " 1 2,412 2001 1,737
a 1150 1962 - " w 298 808 647
2% @ 23.50 1956 " " v 2,961 2,665 2,132
27 ¢ B.00 1951 " - I 494 445, 356
e 5.00 1950 " " VI 13 12 9y
13 11.75 1961 " u v 870 783 626
Tocak
1981 1982 1953 1934 1985 1986 © 1987 1988
ha a? ha md ka w? ha n ha m? ha ! ha n? ha o’
167.18] 5,541
15,301 1,521
10.58 454
5.63% a14
22,78 &,380
5.851 1,302
) 11.48 ] 2,587
5,40 401 )
16.63 | 386
41,40 9,214
) 47.93 | 10,313
5.18 579 .
) 23.18| 2,628 .
s0.38| 8,514
7.8 4,695
15.08 1,354
5.18 159 |
5.83 244
1.43 $55
27.23| 2,300
20.29| 1,979
10.13 757
1k.25 232
44,55 3,329 )
2,20 | 3,127
10.35 789 ) )
71.15| 2,409
7.20| 310
4,501 9.
10.58| 751
112.52 {18,379 |223.93 | 18,561 | 14.637] 386 84.38 | 11,641 | 249.37 1 20,371
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Bmél(. Compartment Aréa Year planted] Dip Fetimg e lé?ztba:is e Vslmc 149 1930
Subconparement ’ . ratie Age class vogl‘lnme“g fo:“feﬁi:s fe%lnd B ha o ha al
. tha)’ - %) () {n*} (n®)
51 W 1150 1458 0] 902 v 256 230 1385
e 18.25 1956 n n v, 850 765 612
e 1725 1956 B o ¥ 516 484 <472
35 a 11.00 2956 “ " v 824 742 593
| 5,25 1956 " " v 125 113 w0
36 4 -15.00 1967 w " g 61 508 404
g 9.25 ] 1961 “ " 1w 1,377 1,239 “em )
e ‘751 16 " " T 3,461 3,115 2,492
g 10.75 1956 " u v 1,088 979 283
9 34,50 S 1960 " " E T 562 1313 am
£ i9.25 1961 v " iv 3,281 7,953 2,362
&0 b 1025 1962 " i w 04 193 154
e 27.25 . 1956 o " v 307 276 221
514 37,00 ] - 1956 " a v 530 567 454
Total
11 28 a 19.25 | 1959 <00 5oz v 2,211 1,590 1,592
29 ¢ 33.75 1956 s oser | v 1,933 581 " 46
0 a 3825 ese - §<30®| wex v 3,450 1,103 2,484
b 8.75 1956 " " v 44 670 536
e 9.75 1932 " " VELE. 99 899 . 719
d 27.00 1956 " o Vv 1,983 1,785 1,528
e 14,95 1861 " n o 504 454 363
2% 9.50 1540 " " VEIT 571 874 599
e 36.50 1954 " " 1 3,067 2,760 2,208
d 44 .00 1967 " = I11 155 140 112
13 a 9.25 1951 $30°  30% vI 986 2986 7
e 13.50 1956 u - v 851 255 294
£ 475 1956 " - v 292 88 70
& 37.25 1956 - - v 3,012 922 37
Total
1931 1982 1983 1984 1985 1986 1987 1588
ha @t na n’ ha n? ha n? na o’ ka LS ha cmd
10.35 208
16.43 | . 692
15.53 ‘420
9.90 | - 670
4.73 T 102
13,50 727
©8.33 | 1,189
20,93 | 2,950
'9.68 | B85
31,05 393
22.50 | 2,834
9.23 185
24.53 250
33.30 527
316,69 [11,345 13.50 727
17.33] 1,894
10.13 529
22.50| 2,832
7.431 6l
8.78| - 719
24,307 1,628
12.830  as0y.
8.55 706
12,857 2,407 _
) 19.60 202
2.78 | 249
§.05 233
1.43 33
11.18 | - 840,
164.14 | 13,181 3%.60 202
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| Compadtment . L . Felling ~ . 1977 basis . C .- 11479 . 1980
(ha) - e _— S ah (m*} @ g
yur| a6 € 13500 - 1949 »30°  30% vir- 1,894 568 455 : 4.5 | 489
g “23.251 1956 . AR o | e 738 _ .08 | 04
b 5.75 1950 S " v 807 242 T 1.73 §, 200
i 49,00 1958 -} " " v 4,967 - 1,450 EECEo B 14,70 § 1,299
42 a 18.25 1950 0° 90t Vi C 3,2 2,902 232 | . 16.43 | 2,301
b 17.00 1956 " " v 2,649 | 2,384 1,907 15.30 | 2009
d 14.00 1961 . v 2,634 2,37} 1,896 )
e “sh.50 |0 sz Sl vt 868 | 7w 5,838 49.05 | 6,072
i 6.50 1940 o VLIt 1,089 960 - | 784 . 5.85 | 792
20,3 57.50.) 192 " " Vit 10,460 9,414 7,532 <1 26,39 | 3,894
i 20,50 § 1959 M R Voo 3,859 3,473 oons |
k " | de.00l . 1956 wil ot v 6,553 1 - - 5,898 4,718
t3a - 13.2% |, 1946 " S S § 4 2,561 -2,107 1,845
b,d | saues "1950 - - vt 18,207 16,186 13,109
. 15,50 1956 “ " v 2,208 “1,98% R
£ 20.50 1546 " " vl 5,052 3,647 2,917
g 14.50 1941 " " VIIL 3,197 2,698 2,974
hai Cozst. 1938 I v 392 151 252
44 a 2.00 1948 <30°| 90z vir 328 295 216
b 8.50 1940 “ " VIIL 1,002 986 789
.8 23.75 1940 " * VIEL &,495 4,046 3,236
e 5.00 1958 " " ¥ 289 . 26D 208
£ 3.50 1954 - " vt ~ 854 760 608
b | a.ce 1956 - " v 729 656 {525
i 27.50 1950 " " vi 4,450 4,805 3,204
3 R RETW 1949 " " VIl 2,594 2,315 1,568
1981 1982 1983 L1984 1985 roge 1987 ‘1988
ha o ha o’ . ha w’ ha n? _ha w | ha w? ha m? ha m?

12.60 | 2,199

25.36 | 3,750
18.45 | 3,139
41.40 | 5,237

11,93 | 1,900
75.83 |E3,502

13951 2,807
18.45 | 2,005
13.05 | 2,398
2.48 | 327
1.804%. "245
7.6 797
21.28 3,268
550 241
1.15 657
3.601 | 393
26.75 | 3,332

13.28 | 1,943
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Compartuent o | o orancea | nay | Fe11E0 1977 basis ' : 1 e | s
Block Area ear planta P . g 4 . g X
Subcompartnent R vatic Standing ] Standing velume | Log volume 3 3
’ b : Age e1889 | huge - | for falling felled ha = ha R
(ha) ' 1) . @h S mh)
Fi3 1 45 b 17.00 1939 <30° 90% o 2,830 2,457 2,038
e 14,75 - wse )¢ " VI .1,805 1,625 1,300
H 1 oss.es 1941 » " el 7,488 6,739 5,301
2 4.50 1950 S W Vi 226 203 63
hai 12,50 1950 " " vi 1,064 | 958 766
| 16+00 1950 " " V1 2,439 | 2,105 - 1,156
K 6.25 1950 " “ v 594 535 oAz
1 11.50 1942 " " Lo 2,890 2,600 2,081
o 29.75 1936 " " IX 7,034 - 6,33k 5,064
46 a B.25 1935 «39°| 0% x 1,307 1,2 1,006
c 8.25 1937 " " i 1,538 1,392 1,105
d £.00 1936 " " % 1,689, 1,526 . [° 1,216
e,f 17.50] 2038 - " . X 2,621 2,359 1,887
2 20.50 1950 " " v1 3,131 2,800 2,240
3 10,00 1940 " " VILT 1,464 1,318, b 1,054
1 450 1940 u " VIIT 362 . 11 260
65 a 17,75 1950 300 302 | wr 2,514 ) 75 603
. 19.75 1956 " " v 3,102 93 [ - 745
c 60.50 1958 S v 10,204 3,061 - 2,449
Total 140,48 | 18,000
1981 Rt 1983 1984 1985 1986 1087 1988
ha n’ ha n? ha n? ha. o? ha n? ha =? ha r? ha n?
15,30 | 2,038
13,28 | 1,352
43,88 | 5,445 |
5.05| 110
11.25 797
16.60 | 1,826 |
T3 aes

10.35| 2,123
26.78| 5,064

7.43] 1,086
7.43) 1,106
'5.40] 1,216
15.75] ' 1,887
18.45] 2,330
9.00{ 1,065
4.05 263
5.33 633
5.83] 84

L8 15| 2,890

185.57 § 29,727 | 214.90 | 30,274 |154.98| 21,864




1977 basis

1979
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Blosk szrfi;ssfz;em Ar.ga vear planted| bip :‘:g:‘!\g . | Standing.| Standing volume | Log volume .
L A%E elass | o iune for felling felled .lm he
(hi) Ieo) (n?) (0} {n®)
sy S 10 a Tel00 | 196D 30°| »30% vIE 1.61'3__ 455 388 -
¢ 18.73 1950 . " vI 2,571 m 617
53 b 1.75 1940 0% >30% vIiL 406 122 97
T e 6.50 1942 u . yi1l 701 0 168
8 7.00 918 “ o viTl in 57 17
59 a 0.50 1940 30°|  >30% it 7 2 19
c 4.0D 1944 " i vIID 619 186 i49
g 7.25 .1940 " " VIII 252 256 204
50 b 13.75 1951 300| 302 YITI 2,070 6it 497
4 jron| 1958 " " v 4,206 RITE 1,009
£ .35 1950 . n " vl 164 I 19
g 1.50 1943 " " VIEL 1 53 50 -
R 6.25 1961 " v 763 "2 183
61 a 1025 1958 300  »30% v 1,347 404 323
28.50 1956 " . v 3,746 1,124 a5
g 4,00 1956 n u v 526 136 126
‘Total
1981 1982 1983 1984 1985 1986 1987 . 1988
ha o’ | ha o’ ha m?, a n? ha w? ha a' | he w? ha
1.80 392
1.95 171
113 a3
1.95 171
z.10 17
G.15 19
120 152
2.18 | 204
4,13 so1
9.60 | 1,191
6.38 4l
0,43 st
1.88 227
308 | o3
8.55 § 1,025
1.20 145
41.73 | 4,845




s1ock Cémpart.m'ent Area | Year planied .Dip .Ft?lli_ng — _.,‘w”'msié : T : 1979 1980 .
Subcompartment . | vasde Age class fs?z::“g_ f.g:ﬂga?ighme E:f\:lzgmm ha nt -ha n®
(ha) . S @ | e (a’y
XVl 55 e 4,00 1954 »307 | 30% V1 508 Tas? 122
gl 10,75 1954 < - vI 1,508 452 362
56 a 625 1954 " " Vi 13 R 219
c 3.50 1956 " " v 253 7% 61
514 21,75 1950 »30° | 90% vt 2,991 2,692 2,154
58 ¢ 3.50 1964 <30° | Az v 608 182 146
L a 2.00 1942 e 90x vt pax} -9 199
‘b 4,25 1942 u " Vit 567 510 - 408
o, f,h 10.00 1944 " . vt 1,306 1,175 940
72 a 18.75 1955 - " v. 2,215 1,994 1,595
c 3.15 1963 " . v 250 225 180
e 7.50° 1945 . “ Vi1 847 762 610
i 16.25 1950 " i vr 1,603 1,443 1,154
Tatal
195t 1982 1953 1984 1945 1986 1957 1933A4_fj
ha w* ha m’ ha o’ ha _mJ ha n* ha m? ha n? ha m";a
1.20 133
3.23 395
1.89 239
.1.05 70
C19.58 1 2,262
1.05 194
1.80 203
3.83 4le
9.00 959
16.88 | 1,786
03.38 1 23
6.75'| " 628
14.63 | 1,223
28.00 | 3,203 | 56.27 | 5,453
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Compar went [ ) Felltog | 1977 hasis . ) . 1979 1980 J
Back Subtompar bment Area | Year plantad | DIp | oy, Age class Standing | Standing volune | Log volume ha o ha
: ™| velure for felling felled .
(ha) : ) . @ S | wh
KV 96 a 9,15 1941 <0l 90% VIIL 1,121 © 1,009 807
b 13.50 1946 ngoe Vit 1,297, 1,167 934
N 33.75 1957 " " v 3,566 | 3,209 2,568
a 42,00 1957 o " v 2,171 1,954 1,563
@ 38.25 1951 " K VI 4,356 3,920 3,136
¢ 25.75 1953 - @ " vit " 2,589 2,330 1,864
n 11.50 wsr L | LI Y 583 467
a7 a,bye | 15.75 1941 " " vz 2,135 1,921 1,536
a 2,50 1951 " " o £,19% - 1,079 663
e 33.50 1950 " “ vy Chaa26 | 3,983 3,187
£ 29,15 1946 " " vIi 3,172 . 2,855 2,284
£.h 69,00 1043 o o vivj 13,747 12,372 9,897
1 28.00 1951 " " v 3,624 3,262 . 2,605 .
i 10,75 1954 z " v 3588 529 423
x 11.25 1959 " - v 689 20 . 496
98 a,b 38.75 1951 " " v 2,554 2,299 1,839
e,f 15,50 (1957 " " v 822 740 592
i 22.25 1951 u " vI 435 392 313
106 b 8.75 1954 " " vt 1,158 © 1,042 834
¥ 9.00 1951 " “ Vi 794 715 - 572
Total
19581 1982 - poB3 1984 1585 1986 1987 1988
ha m? ha | o ha w? ha -m? ha “m? - ha m? ha ol ha m?
5.78 815
12.15 962
30.38 | 2,928
37.80 | 1,782
34.43 | 3,261
23.18 | 1,976
10.35 | 332
32.18 | 1,551
19.35 a4s
30.15 | 3,314
18.73 | 2,153
62.10 10,095
25.20 | 2,733
.68 444
10.13 500
34.88 | 1,949
13.93 693
20.03 332
7.88 909
8.10 0L
319.08 [30,467 | 60.59| 5,217 | 68.86 | 2,974

w168 —




T

1977 basis

: Compa.rl;ment . . ’ Feliins ) - 197% ~ 1980 -
Block s_ubcamparmeut_ r\.tea Yeél’ .plantad L O Age clas; Egimzng Si‘.;:ngi;u];i::ium ?ﬁﬁ:ﬁmg ha - .“*l . ha b -
) tha) . m Jah) {n*) (e
Wi 85 10,25 1953 <30°( - gax | v 16 158 122
36 -} ‘125,90 1951 N vI 32,520 29,268 23,414
87 a 20,75 1954 »30°) 3% | v “2,490 741 598
) 30,00 1967 " " v 3,722 1,117 893
e 15,50 1957 0 IR 2,35 . Coo 563
a C 93,00 1587 " u m 3,52 1,057 846
E 16,75 1959 " " Y 1,438 Conr 585
B 758 - 1954 age|l ek | w1 1,423 1,281 1,025
h 10,25 1967 - L R 3 51 509 548 418
1,3 aoces |- ger L[ L IR 7,202 6,518 5,214
k 67.50 1966 | s3oelT Ca0 vI 17,0477 5,114 4,091
iy 19.25 1957 " n ¥ 2,498 3 690
a 13257 - 195 " " v 1,62 5717 462
88 a 4.5 1956 §<30°%- 90% VI 780 702 542
ik Ch1.T5 1967 " " 1 2,805 22,525 2,020 -
89 a 15.00 1958 L L v 4,415 3,974 1,179
b 12,75 1968 wiooe T 933 840, " 6r2
e 40:75 1951, " w vi 11,609 10,448 8,358
90 e 10.25 1959 »30°|  30% v 1,028 " 308 267
0na p3.o0¥ . 1951 <30°] 90z vi 19,665 17,881 14,344
b 15.95 196t " " vi 2,955 2,660 2,128
‘& 6150 1951 e " v 13,613 1z012 9,657
92 a 14,75, 1959 >30° 30% - v 1,479 ) (YA T 355
£ 15,25 1954 " " v 7,268 2,180 1,744
i 10.60 1957 " v 2,285 - 668 535
93 a 22.00 1958 <a00| 90z . 2,557 2,301 1.841
3.50 1957 " " v 395 336 284
d - 5.25 1957 " " y 1,260 1,134 957
9% a 5.00 1957 " “ v S 605 545 436
¢ 61.75 1957 30°| 308 v " 6,530 1,959 1,367
£ 38.50 1954 " " VL 5,992 1,798 1,438
8 8.00 1352 " a v 302 243 152
- 1981 1962 1953 1984 1%85 1586 1987 ‘1988
ha .. n* ha o? ka o ha w? ha n’ ha m?- ha mi ha m?
17.13 136 |
112.50 | 24,585
65.23 §58
1 9.00 | 1,652
6.65) 659
8,40 | 1,565
s.03%  J1a
6.98: 1,128
9.23] - 788
.23 | 6,778
’ ) 20.25 17 6,832
3.08 702 )
3.98 508
3.83] 618
' 37.58 | 3,636
17.10 3,815
10,68 | 1,364
36.68 | 2,859
. 56.78.1 15,13
12.73 2,763
55.35 | 10,333
G431 440
10.58 | 1,936 )
300 635
19.80 4 z,228 | - _
3.15 338
5.63F 1,079
40| 519
18.53 | 1,865
1V.55° 1 1,611
2.40 ; 240 ]
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- o Felltos 1977 basis’ _ 1979 1980
Comparx tment . . -
slock] 5 Avea | Year planted | Dip | ..y, . | Sranding | Standing volume | Log volume . 3
Subeospartmient Age clasé volume for felling felled ha. ® hia
{ha) h) (=h =) (a%)
VL 95 b ‘17.00 195% »30° 30% v 2,973 1Y) T
' © 22,00 1950 " " v 4,336 1,301 1,041
d 5.25 1956 . " v 975 293 234
e 5.00 ‘1959 " " v 08" 212 110.
£ 24,75 1959 " " v 4,519 E,356 1,083
Total .
- . = ——— .
wrl| 48 a 13,50 1959 el 90x v 1,226 1,103 LES
b 10.25 1959 " " v 163 657 - 549
¢ 31.75 2967 - " . i 1,862 1,676 1,341
d 16.00 1959 - . v 1,711 1,090 812
49 a 29.50 1963 » " w 4,145 1,731 2,984
b 15,00, 1958 . " v 347 ar2 250
50 a 52.00 1958 " " v 3,586 3,227 2,582
b,c.e 60.75 1967 " " 111 4,592 4,133 3,306
g,h 40.00 1963 " " 1w 8,646 7,78% 6,225
£ 13.25 1558 " . v s 85t 681
1 a,c 87.25 1967 " - et 6,578 5,920 - 4,736
.Totat
1981 1987 198% 1934 1985 1986 1987 1988
hia n? ha w? . ha n? ha m ha m? ha m? ha n? © ha u?
5.10 { . 893
6.60 ] 1,301
158 ] 2
10 23
) 7.43 { 1,356 )
129.83 | 24,721 | 137.52 | 27,142} 346.86| 30,071 }y0.07 f10,326 | 2p,54 | 22,800 1540 ] 3,207
12:15 | 1,104
9.73. 686
28.58 | 2,347
14.40 | 3,000
26.55 | 4,178
13.50 105
46.80 1. 3,150
56.58 | 5,786
©d 36.00 | 8,964
11.93 T 331 : .
18.53 | 8,288
217.82 (19,477 | 114.53 { 17,252
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Compaftuxeni . A : d Felling 1977 basts K 1379 1980
Blu_c.!.t Srﬁ\:compa'rtmem. rea |Y=aar Ill_ar:u:e Dip 1-3(;1? age class i;ir:lizng ?f,i"%iﬁi‘f,;mm It:zxil\:;li:me ha ol b _u\’
_ (ha) 0 =% ") ()
Y 52 ad “25,50 1960 >30°]  30x v 4,001 1,200 960,
' 3.00 | . 1960 " " w 238 7 57
53 b,d 23,50 | 1958 u. " v 1,112 334 2y
) 16.75 1958 B " v 1,764 529 4723,
s4d 38,25 1958 " " v 4,27 1,281 £,025
C1na 14.00 1957 u " v 1,706 512 40% .
b 29.50 1957 " " v 1,644 1,093 875
4 3.00 1957 " n v 113 L34 L Lo
% 88,50 1951 “ " v 19,505 . 5,852 4,681
FERY 2225 | 1957 " u v 3,699 1,110 288
¢ 11,00 | 1953 v " Vi 1,488 hhb 357
76 a.b.c 97.50 1957 " " v 9,331 2,799 . 2,239
78 b 96.00 1968 " " 3 3,713 .1,120 - 896
84 d 6.25 1957 " " v 510 273 218
'i.'ntal T
1981 1982 1983 1984 1985 1986 1987 1988
[ w? ha o’ ha n? ha .m? ha o? ha m? ha n? ha | =®
6.90 | 1,258
0.09% 5
7.05 331
5.03 525
7.50 1",2'71.
5.20 495
8.85 [ 1,059
Cose| 1z
. 26.55 | 5,195
6.68 | 1,074
3,30 395
26.25 | 2,709
28.80 | &,846
1.88 264
136,98 | 16,510
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. i 1977 basts ‘1979 1930
Compariment - 1" Felling - - -
plock Subcomparteent Area | Year plant_ﬂ‘ Ol | iarto \ge class Staeding | Standing volume | Log volime } ' a ha
' A8 7| volume | for felling felled i
) (na) 65} . (=) (m*) (n%)
AXE H# b 43,00 1953 <30°F  90% v 6,976 6,278 5,032
35 b 34,15 . 1958 " " vy | 7,573 6,516 5,453
37 & " 95.50 1055 W | w00% v 18,511 16,911 15,129
- Total .
% 30 3850 1961 <30l 90% o 7,611 2,250 - 1,830
1 Tis.25 1965 L B e 170 £93 554
33 475 1958 LS " v, " 535 a2 385
58 a 3,7 1967 " " 111 . 1,095 1,886 1,508
62 b 25.25 1958 " - v 2,418 2,176 1,741
63 b 1.75 1958 " - v ‘685 817 493
Tetal
it 79 a 19.25 1967 <30° | 100% 11t 590 550 S
80 a 48.75 © 1967 " " i1e 1,808 1,808 1,445
81 e 6.75 ] 1968 " " 11 r 117 142
82°h 16.75 1967 »30° [ 30% Coa 593 178 142
89 a 10.75 1967 <a0*i 0% 11t 351 352 282
Tétal )
cta _J
1961 1982 1983 1984 1985 1986 1987 1988
I _ |
Coha o> ha n® ha w? ha w? ha w? ha n? ha =’ ‘ha
38.70 | 5,926
31.28 | 6,438
95.50 | 17,247
165.48 | 29,608
34.65 | 2,331 .
12.83 897
4.28 454 ’
57.38 2,714
22.73 | 2,054 i
6.98 | 582
4.28 | 454 | 64.36 ] 4,967 70.21 | 3.611
‘19.25 850
48.75 | 2,601
.75 |0 29
5.63 256
9.68 508
90.06 | 4,508




VII. -

vzzwl Materlal

Aeiie1¥Ph0to'Interpretatibn and:Mep?ing_of Pinus MéfRUSii3Fofest

The ba51s materlal of the 1nterpretation and mapping mainly consist of:

'Vertlcal aerial photogrephs w1th,spec1flcation..'

a.
¥Scale, approximately 31 20 000
-jFocal length 154 mimn
 Size _ 23 X 23 cm '
Total. number - - 291 SEeets'

603 - 80%

Ovérlap-
Sidelap - 407 - 50%

b. Field data of 79 plots of 50m X 50m, namely:

1. ‘Average tyee height -

2, Number of trees per hectare

3. Volume {(m® ) per hectare, that was. computed based on tariff or volume/
'_dlameter table

4. Slope o

Iﬁ this context, volume is the total stem volume with diameter

bigger than 7 cm. ' ' o

¢,  Photo volume'tablé;‘vI =F (HI » N7} and the regressioﬁ equation.

= étdndIVOIume (ms) ﬁectare‘

Vi =
Hi = stand he1ght measured on aerial- photographs
Ny = average number of trees per hectare, calculated on aerlalphotographs

The regression equation is: :
= 13.1619 Hy + 0.2121 Ny ~'116.3809, multiple correlation coefficient
='r ) = 0,90 | o | |
- 20, 000

e. Topographlc wnap, with the scale of 1

d. 'btereogram, scale 1 o
{'10;000, eﬁd.the altitude interval
“betwean contour 1ines 10 meter: . |

Forest cover type map with'the deéctiptibn includes:

- Compartment and subcompartment boundary. |

_— Age classes of Pinus forests

The scale of this map- 19 LA 25 OOO

The density ot the dot grld is 0.25

g. Dot grid for area determ;nation.

em?/dot .
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VII- -2 Interpretation of forested area

The 1nterpretation of Forest area based on the analysis of aer1al~
photographs. Especially to the grey density, texture, structure, shape,
size and'ﬁattern of details.

The forest cover type map and topographic map were .very useful as gu1d~
ance to the location of forestéed area, From the aerial photo 1nterpretat10n
could be quantlfied that: '

‘Some forests mentloned on forest cover type map had been cut,

Has been found some forests those were not mnentioned on forest cover
type map.

c, All Pinus forests those are visible on aerial photographs, 1nclud1ng
Pinus forest with age class less than IIL would be mentloned on photo-—
interpretatidn map. The age class of each of these forests was defined

by comparing it to other forest which its age class was known.

VII-3 Staratification

Stratification of forested area was provided due to age ¢lass and
ciown coverage density. Age classes those are available in this forest

complex ranging from_I to IX. And the class'limits of crown density classes

are. . .
1 - 1- 10 %
2 - 1l - 40 7%
3. 41- 70%
4 - 71 - 100 %

The measurements and estimation of stand height, number of trees per
hectare and stand volume have been undertaken for each forest sub-complex,

compartment and sub—compartment Where:

Sub- complex o Bagilan Kesatuan Pemangkuan Hutan
Compartment _ . Pétak

Sub-compartment Anak Petak or Age Class .

Forest tybe' ' Density class & tree helght class

VII-4 Mapping

Mapping was'provided by inserting details from aerialphotographs to
topographic map scale 1 :10,000 with Liesegang — antiskop. The minimum
size of detail, in this context is forested area, was 2.5um X 2.5 ym.,

‘The deseription includes: number of compartment, number of sub-compartment,
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age class, density and average tree height.
The average tree height is in classes of:

a. 1 - 10m

b. 11 - 15m
c., 16 - 20m
d. 21 - 25m
e. 26 - 30m

f. 31 m & up

The negaﬁive of maps was made on pefmatréce and the hegative of legenda
was on film. All maps printéd on ocalide paper and coloured. Each set of

map consist of 24 sheets of 100 cm x 70 cm,

Yil-5 Stand height'éstimation-

The steps'tree height estimation namely:
a. To measure the average tree height of each ground plot on aerial-

photographs. The formula:
Ap

Hy = Sw5ap - (Ho-h )

Hy - tree Height _

H, = altitude of photograph
= elevation of the. spot
= photo base-line length

Ap = parallax difference

b. To define the regression equation of actual averégertree height on Hy
by mean of least squared technique. The equation is:

Hg = 1.826 + 0.94 Hy

correlation_coefficient (=1r ) = 0.95
¢. To measure the average. tree height ( = .Hy )" of each subcompartment'in
the whole forest complex with age class of III-IX, '
The measurement was provided on sample plots.in each subcompartment.
d. To calculate the estimate average tree height of each subcbmpartment
with regfession equatioﬁ. Each HE'was in real value with a unit of 1

meter,

Hy, was ranging from 8 m to 31 m and the number of plots is 79.
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yii-6 Number of trees per hectare estimation .

The steps of the estimation'of the average number of trees per hectare

of forested areat

a.

To calculaté the number of trees per hectare ( = Ny ) of each ground

plot onh aerial photographs. The calculatlon was provided in stereo-

SCOPlC VlSan

“To find out the regression equation of Ny on the actual number of trees

per hectare of ground plots ( = N, ) which least squared technique.
The_regression equation is:
Ng = 21.43 + 1.11 Ny

correlation coefficient { = r ) = 0.92

The value of Ny was ranging from 63 to 806,

To'caicolate the number of trées'per hectare ( NI) of each Suh¥compart—
ment'on:aerial‘photographs. . _
In this calculation, plot of 0.1 ha was used. Correction the number of
trees per hectare (= Ny) due to the slope of the fleld was prov1ded
with the follow1ng formula:

Ny = Nj- sec o

o= slooe
The slope of terrain was measured and célculated:for each plot,
To comoute_the'eetimate average number of trees per hectare ( = Np ) of
each subcompartment: '

Ng = 21.43 + 1.11 Np

VII-7 Volume estimation

The estimate of average volume per hectare and the total volume of each

subcompar tment , compartment and sub-forest complex were computed w1th the

follow1ng procedure:

a.

To calculate the volume of each ground plot with substitution of Ny and
1 to the regression equation:
Vi = 13.1619 Hy + 0.2121 Ny - 116.3809

To develop regression equation of the actual volume ( = Vy ) on Vi with

least squared technique:

Vg = - 46,99 + 1,036, v,

Il

T 0.81.
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V1 was ranging ftdm 88 m® to 320 ﬁsfha. _ _
The correlation coefficient ds significant differént from éeré. tSé the
regression equation is considered effective for estimatlng the volume of
the forest stand
The calculation of all above regresqlon equatlons is attached in appendix
l. A |
From the results of measﬁrements and calcuiation NQ.'S-and No. 6, tq
calculate - vy of each subcompartment with formula: |

Vi = 13.1619 Hy + 0.2121 Ny ~ 116.3809.
Tao substitutg the Vy from ¢ above to_the féfmula:

Vg = -46.99 +1.036. Vy.

Vg is thé_éétimate average volume per hectare of the each concerned sub-
compartment. - '

To detetminé'the area of each sub~compartment on forest map (scale 1 :
10,000) with dot grid. o |

To calculate the total volume stand of each sub-compartment,

VI T = Vi« A
VET=VE'A
A = area (hectare)

To calculate the total volume stand of each compartment
To calculate the total volume stand of each sub—complex and of the whole

complex.

From the calculations above some conclusions could drawn briefly as follows:

1.

Subcomplex ( = B.KJP,H;)_Bumi Jawa.
The total area of Pirus merkusii forest = 6,526.00 ha.
With the total stand volume ( = Vg )
780 650 89 m’

Subcomplex Bantar Kawung _
The total area of Pinus merkusii plantation: forest =_2,094.50 ha
With the total stand volume ( VE ) '

= 239,259.68 n®

Forest complex Pekalongan Barat

8,620.50 ha
1,019,910.57 m’®

- The total area Pinus merkusii plantation forest

- Total stand volume
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y1i1~8 Forésﬁ-invenfory book
Thé resuits oero._3, No. 5, No. 6 and No. 7 of the above were summam
rized dnd the'foreét'inventofy“ﬁddk wetre prepared,
Descriptioné_included as follows:
- Compartment No.
;'Subfcompartment ﬁo.
~ Forest type No.
_?Area ' o
-~ Planted year and.Age class
- Tree héight
- Crown density
- Number of trees per Ha
- Volume'per Ha

~ Total volume
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