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A Study to Estimate the Forest Biomass
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Fig. 1 Allometric relation of stem volume {Vg) on Dz+H in individual trees of coniferous
three species from three artificial forests and broad-leaved ten species from f{our
natural forests. The symbols H and D are tree height and stem diameter at breast
height. Stem volume is obtained from Eq.1 even in different species excepting the

range of small trees.
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Fig. 2 Allometric relation of Dg.; on D (DBH) in«
many species of conifers and broad-leaved
species. The symbol Dy, is stem diameter
at 10 percent of tree height. They are con-
vertible each other by Eq.2.
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Do.; = 0.941D + 0.734 [cm, em] (3)
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Fig. 3 Allometric relation of stem volume {Vs) on Do.1%*H in individuals. Stem volume is
obtained from Eq.4 by the measurements of Do.; and H in spite of different species
and tree size.
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Fig. 5 Allometric relation between branch volume

(Vg) and Dy®. The symbol of Dy is stem
diameter just below at the lowest living
branch. Branch volume of broad-~leaved
species are obtained from Dp® (Eq.5) .
Branch weight may be estimated by the
volume and specific gravity of tree
species.

Fig. 4 Allometric relation between branch weight
(wy) and stem weight (ws) in individuals
from four natural broad-leaved forests.
These relations are different respectively
by species and stands.
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HDEFRIIART LB S PICEEID % (Fig. 6), JOBEMREERDLLENH L, BHET
(& D T SN TV L WHEDE L, WOHEROKEEPRFETCERVORBRETH L, #%
BOLESHETOLDOBEIMESNIDT, ThERTE

Vg = 0.0329 (Dg?) %0 [dm®, cm?] (6)

&Y, AFREOLER

Vi = 0.0179 (Dg?) 3 [am®, em?] (7)



29

| 1 A
e Cryptomerla laponica /
107 = o Three coniferous species — °4e 6 f—
o/
- R S—
kel
a
=
~
~
3
-l
"o
=
(o°
1o
10° ol

Dgitem?)

Fig. 6 Allometric relation between Vy and DBZ in individuals
in Cryptomeria and the other three conifers. Values of
Vg are obtained from Eqs.6,7. Branch weight (wg)
may be estimated by the specific gravity of the stems.
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Fig. 7 Allometric relation between leaf dry weight
(w.) and D*H in three natural beech
forests. Although the inclination of the line
is 2/3 and fitted to the three stands, this
relation can not fitt to the artificial forests as
the sample of Cryptomeria (Fig. 8).
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Fig. 8 Allometric relation between wy, and stem dry weight (ws) from different aged forests
of Cryptomeria investigated by ANDO et al. This relation is not appropriate to esti-

mate the leaf

weight.
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Fig. 9 Proportional relationship between wy, and Dp® in individual trees of two beech forests in
Kyoto and Niigata Pref. The symbol o( Dy is stem diameter at the height just below the
lowest live branch.

T TO wy, — Dp? BRI Fig., 9 1ZR L7ze SOBRIE, 7RISR L Qb %R
BRI H13ZHCWRE Y, ROUMPERTHETEL ) Th b,

w = 0.010 (Ds®) [kg, cm?] (8)
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S b WIRLIEMO D YA, N IHTO w, — De® B4R, SHEEMBTIOR MG T Fig. 10,
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Table 1 Proportional constants shown by Eq.8 to estimate leaf dry weight (wy., kg) of individual
tree in different species from relation between wy, and Dp®(cif)

species proportional Data source
constants

Coniferous Species

Cryptomeria japonica (A F) 0.0750 Suipet T. et al. (10)
Abies veitehii (3T X) 0.0400 Suipel T. et al. (10)

Larix leptolepis  (H 5 =) 0.0238 SHIDEI T et al. (9)

Pinus densiflora (7 A=) 0.0193 SupEl T. et al. (9)

Pinus thunbergii (2 027) 0.0264 OOHATA S.

Chamaecyparis obtusa (& /%) 0.0445 SArto H.& FURUNO T. (8)

Evergreen broad-leaved species
Castanopsis cuspidate (21314 ) 0.0370 Suipel T. et al, (9)
Camellia japonica (¥ 7 /3%) 0.0228 Suipel T. et al. (10)
Quercus glauca (TS5 Hh ) }

Q. salicina (w5 Yairi)

Q. phillyracoides (975X H )
Rapanaea neviifolia (¥4 3 ¥ ¥ FI34)
Cinnamomum japonicum (¥ 7 =24 4)

0.0138 Suiper T. et al. (10)

0.0515 SHiDEr T. et al. (10
Distylium racemosum (A4 A/ ¥) etal. (10)

Cleyera japonica (7 %)
Eurya japonica (&7 %)

Deciduous broad-leaved species
Fagus crenata (7))

Prunus species (V7 F4)
Acer species () LFHH)
Clethra barvinervis (V) a 7'}
Vibwrum species (v X IH)
Lindera species {2 0% J#)

0.010 JIBP '66 Ashiu

4 W OHEE

MWL, W, BORAMEORER (w) POHEESND, Lo L, BMESY) O%RHE
BHENAAHTIE LT L, BEE 22 EBORE TR, FREBICHD S 12 LAdsT
W, MRS YY) OWBATKEL b, SOBLRBHAICEITAEAEDES () Kks
Th, FERNTOREDBETIESICL > TEDLDT, EHOHMKTHA 2B ORI
BEAS LT A REEES L RS TH b, BOBESE DL N> THETED &
F 2 ONDA, WEHAHIE A 7 BFVEBRAEETE v, IR, 7HRCHEET &
~NORHRE (u) 1, S TOHE LTOAERTBRBITR (22T Ds®) AT 5 iy
E5 %W (Fig. 12) LB % 5o MK TIE, TREAVNE {, u— Dp? WG EBEE L 2%
TREND, TOE, MOMHREDE u— D WROBENR LB LETFHRENRLDT, 0
FiERAEOBWIEbE GV,
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Fig. 10 Proportional relationships between wy, . bt cent)
and Dp? in individuals of three Castanap- A , o ®
. 10
sis and samples of two evergreen Quer
cus species. Fig. 11 Proportional relationships between wy
and Dp® in individuals in three different
conifers,
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Fig. 12 Relation between leaf area (u) and Dp? in Fig., 13 Relation between leaf a;'ea (u) and leaf

individual trees of beech forests. This dry weight (wp) in beech trees of two
relation is not suitable to estimate the forests. This relation may be suitable to
leaf area. Data from JIBP '66 Ashiu and estimate the leaf area in beech trees.
from Four Universities. Data source is the same to Fig. 12.

NAGANO & Kira'™ 13 EREARATIMA & 72 5 KD 3 ¥ 4 FIRMT, BIRORMR (1) &Mk
DWET (wy) & ORI 2 RS B 75 Lize OciNo” 12 & BEUHBIE, MEDTF0
KA TOZ ORI, BRI L o TRE LA DOERBRAH L SN, LrL, B
LAZOEREAERBVTEE L, —~AROEME LTRIZEDTEED Tho, HETFH
TOHEFT, FEE, NEWoEE (UkHE) 2MATu~— w, M{REE L & Fig, 134241,
IV A ARTORR & FHCEBBRIC R 5o H7200 7 FHRTOEFEKRE KB, BLEDOBR
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R TREND,

T u=22.55 w08 [m% kgl  (9)
a4 Mku= 1.181w. % [m? kel (10)

IS OEERIE, EHROBEAHIL.0L h /S, KREREEIZ ERAZIE S B ) ORERAA/NS
S BMEAELTCVD, FOMERRTEHZELAELERULTH S, &) DEDDERITIEK
KRR SN, RIS LMHTH L L L, £ CEEROHEONRO L H I, His
T OEHEEDTBITIEMAEOEEREE TR TH LI 20 Lk, UL, ZR%i
A Bk, (9), (10) KAMbofik, %3N "”}ﬁﬂ% C@i TR C & B3 B o Mg
Tdhbo THHRIZDWTIHIF DRI B 5722 O OMAE T, (2T BRI T 5
CERMRLADOT, WO7FHRTORILT LRSS S

A O T RAEE BT A% ) OWAEBND B (TAbAKT o ZN5 DRI L, Ptk
ROTRHIISL S l, T2 3 HMEEROWRIEILTH Y, BRI L OWEREEE I EHFNT
XRnZ LT CIHNS, LA L, FREEOE OB E LIRS ETH S H, £2
T, Ko bk, BHTORR~TROBRFILEELR 2 ITRLTBE LV,

Table 2 Mean leaf area per weight in different forest types

Dominant species Leaf area (n') / weight (kg) Data source

Evergreen coniferous

Cryptomeria japonica (A ) 3.1 Tapakr Y. (21)
6.5-7.6 KATUNO & Hozumi (23)

Chamaeeyparis obtusa {2 / F) 3.6-3.7 Tapaxkt Y. (21)

Abies veitchii / mariesii (5 EV, 44 5EV) 6.1 Tapaxi Y. (21)

Abies (& 3IBFH) 5.9 TADAKIY. (21)

Evergreen broad-leaved

Quercus phylliraccides (/5 A H3) 7.8 Tapax1 Y. (21)
Q. glauca (T Ih¥) 11.3 Tapakl Y. (21)
Q. myrsinaefolia (5953 ) 9.5 TADAKI Y. {21)
Castanopsis cuspidata (23 1) 10.4 Tapakl Y. (21)
Machilus thunbergii (%7 7.4 TADAKI Y. {21)
Camellia japonica (7 73%) 7.1 TADAKI Y. {21)
Acacia (7H 7 2 12.5 TADAKI Y. (21)

Deciduous broad-leaved

Quercus serrata (25 ) 30.3 SEGAWA & KaTo (22)
Fagus crenata (7)) 15.0 TapAKL Y. (21)
Betula evmanii (¥ 4% %) 15.5 Tapakt Y. (21)
B. platyphylla var. japonica (5 5 > IX) 25.5 TADAKI Y. (21)
Betula (1 » 73851E4) 14.5 TADAKI Y. {21)
Almus (N 2 55 D) 16.4-18.6 TADAKI Y. (21)

Populus (/320 51 4 ) 22.5 TADAKI Y. (21)
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Résumé

The estimation of tree biomass is fundamentally important to evaluate the primary production,
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thermal dymamics and evaporation of the forest communities. The estimation of the biomass con-
cerns the individual tree in a forest. Because it was difficult to cut and weigh each forest tree,
in this this study, a non-cutting method was examined to estimate the biomass using data piled up
after forest production researches. Stem volume (Vs) is estimated from D?+H relation in the
large range of stem diameter of more than Scm and not differs with the tree species, and forest
stage (Eq.1, Fig.1). When small trees are contained, the Vg is estimated by the Vg—Dg 1%*H
relation (Eq.4, Fig.3). The stem weight {ws) may be converted using the specific gravity of
stem according to tree species,

Branch volume is estimated from Vp—Dg® relations (broad leaved species: Eq.5, Fig.5, co-
niferous: Eq.6, Fig.6, Cryptomeria: Eq.7, Fig.6). In these relations, Dp—D relation is needed
to arrange the measurement of the respective forest. Branch weight (wg) is estimated from the
specific gravity of the stem.

The amount of leaf (w) is estimated from the relation between wy and Dp® using the
pro-portional relation. Table 1 shows the proportional constants which differ with the species.
The leaf area (u) of individual trees is difficult to estimate from leaf weight. Table 2 shows the

conversion values of them in total amount of the forest in some species.





