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hi=2Ci, BRI b O PR EYEoC LY
afen b Bhbh b, (208] 04, Z0 kO{HiL 0.2845
BECH D, Shid FRIEND 2y s Ozalid 3o Na,
BINT 1 HEEMEL,

(2) #% M08 K OWCEXATLRD L I3,

10g-£—=-—0.28459 (Ny~ N

(Ig Ny BTN OKTRE (B Mt EHe

Lo, I, NREEMNO B AOREHE LXK
Behd)

FERIE 2(log 100) %0 5 L HANEE (%) 28 bh3,
(208 k20T (Ne—-N) & -?{q-xlou &0 MGYER
Lo 1ECH 5.

1R HEEER (I %) O% (Ricoh 203 nwa)

N,-—Ni 0.1 .21.3 4l.5].6l.7 .al.e
o |100.093. 787. 7laz. drs. d72. 167 363. 2. g}ss. 4
1 | 51.948. 6145- §42. 7140. 037. 435. 0132- 8:30. 7}28. 8
2 | 27.0%5. 323 7122. 220. 19. dlis. 17. ofis. (5. 0
4 |14.013.10t2.911. d10.810.1] 9.5 8.9 8.3 7.3
s | 7.368 64605852 49 48 4.3 4.0
6 | 3835833312927 26242221
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BREoFhE LEEL LT, 0BT
EEOEERO ARL{FoTRE, ThiE
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(S) EHRUAH

WL LTHEREOERBIET 5 ChD 3, 1,
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ChHe
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ERIZLTDX 3 TES (ROHBA 2 OHIREDTL D),

fek, BAANRE L B ClEI RS A EEORE
REA, MWESmTE LTS LLHIERhRR : Rohi
WHELZ, ZOH/E D, BoHEE (BTR) 1
BERREV, BEROEROBHER LoX S, HOE
DHEOBLAZIPEL L3 TRWBEMNSLY, *0
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Th, BEMBENRER, 4 8RRy
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ET, RO F P HrEIZMLTIWVWEWIZE
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ARENEOH
(1) BAARRO BE S K
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PE+RE (H.om) | 11591 1111 111.7
" mim%ﬁ (glm’) 1,321} 1,007 908
8 (mim3) | 5.84 | 4.50 | 3.56
*%5%%05§(mwmm 5.124| 5.551| 5.564
wol ko @y 0.0298 0.0281 0.0279
Hi» (24) 33.13 | 34.07 | 34.24
~| B (g/m?) 1.441] 1.468 | 1,541
10 BR/Cem-EmI(%)| 0.2 si.2] 9z2.2
120 F 3 4 & (%) 85.6| 86.8| 87.9
mﬂ*kmﬂwﬁ) 435 | 452 485
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2HEEMOBEOEEEE-STYL, FOREOAMIT LR
DEEDFN—B LD, W) TRMALE
Ve CHRSIRKOMICHMNCE D,

FRAGFERZEE LI AERE (BEM S5om D
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DORERERpBEOMES LB EL VT, ZOHFEIC
IhERER 12 AT 0R@WELNY, MEAOCEREY
f3FERTT,
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EHEY 10 B o XBEfE 2T 2, Th EHE
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7RI (208 OBRAEF oKL (N) e BENERTH
E() OERALAITFCLAEHA (EanE 12 a5/AT)
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BEHoEYRse, Be-THE: bz, BE
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._-.w 1 2z 3
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THd., £i2. SAFODATH T TIZILNO0hIEED T AT - 7 E¥IAALH
HizHL TS,

LALLM S, TAYTIYFYAMONM - B, 2OMBRATELC DO TOEH
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T, ~PTRHEABTAYTIUYFTLADMYD LT Twar, EFBEOEIZIES
STWwANY, AREHLLTERIATWADT, +0O—HRE2BNh sz e
¥ 5,

A, -y TH, PAMINL I Iy PIZBWT, 1968~1972
T2 SmERTHEHBEHEI L AZERE»S, 1 983FETHREETEIRE, L
o C, RADHEBIL L L ~158THb, ChbOHERAEH T, iy
B, MROBEE. WPEBOFILCORMOMMNE. AMEE. WEHEL o
AMDODHEBLZODWT, firboHAllchbEr2WAERFNOEHEHARE, & 5.
ChLDOBRBEAPEREZRML. EMSLEDRUVEMSOSE2 H <7,
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Bl TARORAH T bo TWL T ETH L, HMHERORP S HUAD
LEH TR (H2)roBBLT5~8cemETEBHENARIIEC B 521,
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Yo, % (cm) | K% (kg/m3) (g/cm3) s ® i
1 23 12 419 0.49 6.03 2.28 0.29
2 26 15 424 0.50 6.34 2.49 0.23
4 27 13 490 0.59 7.39 3,35 0.19
5 21 11 374 0.45 .28 2.50 0.25
9 23 12 444 0,53 5.25 2.28 6.28
. 1y 24 430 0.51 6.46 2.58 .25
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Table 5. Yields for the sawing patterns.

oo AU X
Live sawling ‘Modified live sawing
fuA# ik Total input (m?) 1.0335 1.0021
W%  Total output (m?)  0.3580 0.4980
Y Yield (%) 34.6 49.7
2 mig Output of 2 nm
H long boards (m?) 0.3160 0.4360
2m#l  Yield of 2m long
#1EY  boards (%) 30.6 43.5
AZHBFILD
Y(’%(;.’ld of Grad A 0.4 1.6
B&HHAELD
ﬁ(fégzld of Grade B 3.5 6.8
CE&ZBLLD
%%c)eld of Grade C 26.7 35.1,
I mEWHER Output of 1 m
long boards (m3) 0.0420 0.0620
I miE#HIED Yield of 1 m 5.0 6.2

long boards (n%)

A% Grade A:Clear. #HRR
B%%  Grade B:Contain only sound knots. ‘sfioasazasd

CH Grade C:Contain decay, deesayed-knots, wane, check,; pin whole,

and the other defects.
Bh, BE. A4, fih, Eri-AREORAEES



— (b)

Eun

(a):bow, (b):crook, (c)twist, (d):cup.
R ] Ay falth Y
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Forest Road Manual

Planning Torest Roads

Proper arrangement of forest roads ls required for the smooth and
efficient Implementation of afforestation projects In semiarid
areas, Including the management and maintenance of planting work
and plantations and the future transportation of forest products.
Forest roads broadly include spur roads, though whereas forest
roads are the key transportation roads on the project site, the
spur roads are feecder lines, are used less often and have a simple
construction.

It is preferable to take working efficiency and safety into account
tn determining the locatlons of forest roads, and it is necessary
to plan the location in an efficient way so that routes will not
need to be extended much. Prior to the design, however, carry out
sufficient reconnaissance so that the expected routes can be drawn
on a map. Then carry out a simple survey to determine the lines
and the clearing width. At the same time, confirm the points where
other structures such as drainpipes will be laid underground.

The density of the forest roads and spur roads should be based on
the following figures.

Forest reads - Approximately 20 m/ha
Spur roads - Approximately 5 m/ha

Standards of Forest Roads

Torest road should be more than 6 meters wide while spur road
should be more than 4 meters wide. Their structure should be as
shown in Figures 12 and 13.

Constructing
{1) Forest Roads

Remove the ground vegetation with the earth-moving blade of a
tractor along the expected line then carry out the earthworks.
If clearing is necessary, the standard width is about 12
meters. Remove any  unnecessary  parts then lay an
approximately 5 - 10 centimeter thick layer of laterite or
gravel over the total length of the line. Constructing side
ditches and transverse drainage facilities in parallel to the
construction of the road surface is effective. Bury the

concrete drainpipes at places where the roads cross fire
breaks.

Construction should be between mid-October, when the rainy
season ends, and mld-December. Road construction in the dry
season should be avoided as far as possible since the dusty
soil will interfere with work, the gravel will not be able to
fully settle, and effective work cannot be expected. If
constructing a road is necessary in the dry season for some
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(2)

reason, use a large tank lorry to sprinkle water over the site
during construction.

Spur Roads

Spur roads will be constructed as feeder lines, The
procedures for constructing them are similar to these for
constructing the forest roads, but the clearing width should
bhe 7 or -8 meters and the spur roads should not bhe paved with
laterite or gravel except where necessary. Concrete
drainpipes should be buried in places where the roads cross
firebreaks.
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Fig. 12 Structure of Forest Road

Surface

Fig. 13 Structure of Spur Road
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4)

For your reference, the machines used in constructing the
forest and spur roads are as follows.

Work * Machine
Read Surface Clearing D8O, D65
Road Construction D80, D65
Gravel Loading Backhoe
Gravel Transportation Farm tractor hauling a

trailer (Lease)

Gravel Paving D65

Diteh Constructlon Backhoe
Firebreak Construction D80, D85
Laying Pipes Underground Backhoe

Note: Dump trucks are also available for transporting gravel.

Repairing

To maintain forest and spur roads, carry out repair work for .the
maintenance of road surfaces, 1including gravel loading, gravel
paving, and ditch repairing. As with road construction, repairs
should be carried out between mid-October, when the rainy season
ends, and mid-December. Once again, the dry season should be
avoided. It is alsc best to avoid the rainy season except for
urgent measures since there will be heavy vehicular traffic
carrying workers and seedlings, and the road surfaces will be
markedly damaged by there being rain every day. Repairs should be -
started after planting and maintenance of seedlings prior to the
dry season has been completed. The best time will be in the early
rainy season when water has permeated well down into the soil, or

before the beginning of the dry season once planting has been
completed.

For your reference, the machines used In repalring forest and
spur roads are as follows:



Work Machline

Maintenance/Repair of Road D80, b65

Surfaces

Gravel Loading Backhoe

Gravel Transportation Farm tractor hauling a
traller

Gravel Paving D65

Ditch Repair Backhoe

Maintenance/Repair of Fire- D80, D65

Breaks

Maintenance/Repair of Fire D50, H/D disk harrow (Lease)

Breaks

Note: Dump trucks are also available for trénsporting gravel.
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346~348

J. Jap. Fer. Soc.

H

HAHEEEOHLOAE (1)

UVENG, Yojiro: A new method of estimating stand volume (I J.Jap. For. Sac.
£1: 346~348, 1979 A new method of estimating stand volume through hori-
zontal point sampling is proposed. First assume a three dimensional sample space
A, the amount of whick is expressed as the product of A and H, here 4 is the
stand area, and H is a height that is greater than the maximum tree height in
the stand. On the assumption that the enlarged stems of all trees in the stand
are included in this sample space .¥, next consider an indicator variable A,
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which can take the value 1 if a sample peint is included in the enlarged stem of

the j-th tree, otherwise zero, Then, its expectation is E(d;) equals V,fA-H for
each tree, where Vy: the volume of the j-th enlarged stem (=:P%)), P rela-
scopic magnification, vyt the j-th tree volume. Similarly, the following equation

N
holds true for the N trees: E(d;+A.%-0oe -E-i_\,r)=EV_,[A-H. When A is 1ha,
Te1
v N :
then 7 vy equals k-H-E(IT‘Jl.l,), where 2 is BAF. This gives an unbiased
= -

estimator of the stand volume per hectare. In practice, one first counts the
surrounding trees with ‘Spiegel Relaskop from a randomly selected point in the
stand, then compares the critical height of each of the counted trees with the

randomly selected number, which is smaller than H.
than the former, the 1; is 1, otherwise it is zero.

If the latter is smaller
This procedure may greatly

reduce the difficulties encountered in the measurement of critical heights.
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