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Compatible Biomass Models for Larix kaempferi in
Mountainous Area of Eastern Liaoning
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State Forestry Administration, Beijing 100091 , China)

Abstract ; Based on the biomass data of 60 sampling trees of Larix kaempferi in mountainous area of eastern Liaoning
Province, the biomass of each component with different ages was analyzed. The compatible models for the biomass
of whole tree and each component were established using non-linear error-in-variable modeling method. The results
showed that the biomass ratio of needle, branch and bark dropped with stand age growth, but that of stem rose up
with stand age growth. Based on the optimal model, the compatible models for whole tree,, biomass and each compo-
nent were established by three-step control programs, and the heteroscedasticity of the models for whole tree and
components was eliminated with weighted regression. The determination coefficients of whole tree, above-ground,
trunk , stem and bark biomass were higher than 0.9. The determination coefficients of root, crown, foliage and
branch ranged from 0.7 to 0. 9. From the model tested by independent samples, the sum of each component ratio
was 1 and the model was totally compatible. The prediction precisions of root, crown, needle and branch were less
than 90% , but the others were higher than 95% .
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1.1 HREHR

IRIMIEAE L T8 18 TR B K INE Mg (42°16'~
42°23'N,124°48' ~ 124°55'E ) , J& th iR H 22 KU X
AEHRIR 6 °C e lRR -30 C Fem <l 34 ¢, &
AETCREI 128 d 224y AERE K i 650 mm,, AR 1- 1
JkEta Rt )25 50 m,pH 8 6.2 ~6.8,
1.2 HtigESEYERE

ARHFFETF 2011 4F 7—9 H 4y, e A Rl 4F i P
G (GRS AR | ) B AR H A P
MR T AR, 8 0. 08 hm? FUREHE 36 B (1), 7F
bR A (9 At b A AR BEBE I 5 Hpn v L, A B
FrRUEsb s LA AR B AR RN HOR K& 1 dR AT K
I, it 60 MRAEAR, FEA YR IE A o
B2k s =7 PR D = 2 N O o i S S Y 52
BRI () J3T a5 b 8 43R AR FZ A I, 430
KH(=5 em) M (2 ~5 em) FIR (<2 cm) 1
it T E, JT 0 B BORE Al U A, A% 2 B 43 I R J5
FESRAT B2 % FE 105 °C R U547 30 min A9 T AL
B SR JE R LA A0 IR R R £ 80 °C b F A i A,
AL AT RE I K SR A AR AR K R
WAL R

AR SRS RS 55 B R 30 1 R LA A
BB IR 55 B0 349 A B AL AR | AR A S D 4 4
Gtk 2,

F1 FREKERBEAREHRATHRERER

i/ a P 25 4%/ cm B/ m B/ (B - hm2) ABEA BE WeEE/ () T/ m
B AR (7) 9 8.9+0.5 8.4+0.6 1771 £322 0.6~0.8 5~18 343 ~ 421
AR (16 ~17) 9 10.1 0.5 10.7 0.8 1 643 £312 0.7~~0.9 2~12 333 ~ 368
LM (29 ~30) 9 20.0+1.9 21.1+2.2 720 +258 0.7~0.9 6~12 433 ~ 486
R (40 ~43) 9 24.8+1.8 23.2£2.9 479 +116 0.77~0.9 8 ~ 20 252 ~ 459
F2 BEEHRAENRBERNEYE
— o A Ma4%/ em A iR /m A MR/ m A)E'ﬁi%%/kg
¥ifE bk ¥IfE Fieniel ¥IfE PR ¥ bk
TR 45 14.5 5.7~28.2 16.2 7.5~28.8 1.9 0.9~3.6 114.4 5.27~457.7
1o 90 s 15 14.1 5.77~26.6 16. 1 7.1~25.8 1.8 1.1~2.3 111.0 5.4 ~401.1
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SEE = Ji(yi ~ )%/ (n - p) (7)
PA =1 —ta_x (SSE/y)/n x 100 (8)
MB = i(yi —3)/n (9)
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WIS AR R T HE (37.7% ) > WL (22.3% ) > W R
(17.5% ) > (11.8% ) > W (10. 7% ) ; Fr i #k
FTH(60.5% ) > BHHR (14. 4% ) > # 4% (10. 8% )
> B (9.6% ) > W (4.7% ) ; UL AN T H4
(67.1%) > WA (15.7%) > W H (8.3% ) > k&
(6.8% ) >M(2.1% ) ; AMN T4 (68.2% ) > 1
M(17.2% ) > B (7.2% ) >8i(5.7% ) >M(1.7%)
(F 1), BB R R4 w0 AR YR R P
ANE A, it R B A Yy a B AR R L
BRI S TR T4 5 Z A B, BEAR I
B HIER BT R RRAE Y i G B Y
() FEAEAEAS [ ARS 22 [R] A2 AL AN B R (B 1)
22 HAEMHREREVENZSHSERMKMERK
1EEY

X H A TE A A W i R4S i R Y e A T R
MG, LR (D) W& (H) JEilE(Ccw)3 AT

0.87

0.7 + Gk

0.6 ik

b
ﬁ 0.4- ;

0.3-

0.2-

0.1-

X
0.0. i i Sy
B W

E 1 HAYE AN TS [FARIE ST AR 443 1 A 9 EUAE R AL

VR A AR S, S TSR o AR B 4004 &5 S O
Ve EAEY R RAR R Rz 9 fe AR TR SRy A B
B AR R — I FE, B y = a D" 33 B3R5 A
TR T A R A A A ) R i P A R A
AR —JC R y = aD'H (F3),

x3 HAEMRAIMRZESZIHEMIZREYMERIAIEI

" P
Moy A R? SEE
a b c d

y=aD’ 0. 985 15.21 <0.01 <0.01

SR y=aD"H* 0. 986 14. 67 <0.01 <0.01 <0.05
y =aD"H CW! 0. 987 12.93 <0.01 <0.01 <0.01 0.991
y=aD" 0.985 11.72 <0.01 <0.01

A y=aD'H° 0. 991 8.94 <0.01 <0.01 <0.01
y =aD"H CW! 0.991 8. 88 <0.01 <0.01 <0.01 <0.05
y=aD’ 0. 905 6. 11 <0.05 <0.01

A4y y=aD"H° 0.911 5.89 0.159 <0.01 0. 086
y =aD"H CW! 0.915 5.79 0.176 <0.01 <0.05 0. 206
y=aD" 0.975 13.93 <0.01 <0.01

WY y =aD"H° 0. 988 9.76 <0.01 <0.01 <0.01
y =aD"H CW* 0.988 9.74 <0.01 <0.01 <0.01 0.731
y=aD’ 0. 674 5.34 0. 136 <0.01

W e y=aD"H° 0.772 4.46 <0.05 <0.01 <0.01
y =aD"H CW! 0. 796 4.22 <0.05 <0.01 <0.05 <0.05
y=aD" 0.973 13. 46 <0.01 <0.01

T4t y =aD'H° 0. 986 9.49 <0.01 <0.01 <0.01
y =aD"H CW! 0. 986 9.48 <0.01 <0.01 <0.01 0.776
y=aD" 0.933 1.87 <0.01 <0.01

BBz y =aD'H 0.937 1.81 <0.05 <0.01 0. 095
y =aD"H CW! 0.938 1.81 <0.05 <0.01 0. 205 0.571
y=aD’ 0.523 1.86 0. 185 <0.01

Rt y=aD"H* 0.703 1.47 <0.05 <0.01 <0.01
y =aD"H CW! 0.777 1.27 <0.05 <0.01 <0.05 <0.01
y=aD" 0. 687 3.86 0.151 <0.01

R y=aD"H° 0.753 3.42 <0.05 <0.01 <0.01
y =aD"H CW! 0.763 3.35 <0.05 <0.01 <0.05 <0.05
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ST BRI R 57 7 22 (it M b AR AT
R5EE TR Bz BRI I A R BRIl 17D
1/D"* 1/D"* 1/D"® . 1/D"" 1/D"® . 1/D** 1/D**
/D), SR 4 FioR . S e EERsr

T T RPeE RE(R) KT 0.9, Al HA bR
Z(SEE) BN AT 10.0 ~ 16.0 Z[8] 4 B 56w
FIRH 2 A sE BB T 0.7 ~ 0.94 ), i B AGHHE
AIBREIRZEN T 1.0 ~ 7.0 Z[a], MARZS A 4 F s
RN AFR 25000 (1 2) B AR 41
Rz B Wbt 5R25 53 A 14050 Bt Tl 8 i) A8 fh i
AR W5 R B GE T8 bs 5% 22 43 A ok
E TR AR LT

F4 HEEHREAEVERSSENHBFUEEDERBSHMITER

st e ZHUHE ESWARTL7N
T T T3 R? SEE
W, (4 F#5) y=W,/(1 +r, DBH?H'") 0.473 1.025 -1.321 0.988 10. 588
W, (#AR) y=Wy/(1+1/r,DBH ™ H™") 0.473 1.025 -1.321 0. 889 6. 625
Wy (B) y=W,/(1 +r,DBH?H") 26. 364 0.417 -2.184 0. 986 10. 616
W, (F43E) y=W,/(1 +1/r,DBH ™ H™"™) 26. 364 0.417 -2.184 0.756 4.622
Ws (T41) y=W;/(1 +r, DBH>H") 1. 550 -0.307 -0.581 0. 985 10. 085
W (B 52) y=Ws/(1+1/r,DBH H"") 1. 550 -0.307 -0.581 0.933 1.891
W, (#nt) y=W,/(1 +r,DBH?H") 0. 837 -0.331 0. 699 0.701 1.517
Wy (RAL) y=W,/(1+1/r,DBH"" H™"") 0. 837 -0.331 0. 699 0.739 3.526
W, (Jhi) y=r,DBH" 0.178 2.351 0.985 15. 469
2.4 REGIY RUPEA TR 567 , 4% 0 f OO0 (6 B o7 S AR W A A3 L
2.4.1 RS WHBEVEAMEE 15 R 2R 1 RS S E(RS)

AT AR AR ST ) 0 e ol AR A A e

x5 HAEMHREEVERSSERFTEEILHETERE

BARE  Wf/em  Hf/m OB L W
T T4t B it e
1 5.7 7.1 0.176 0. 361 0. 106 0. 126 0.231 1
2 11.5 9.4 0.232 0.412 0. 082 0. 098 0.176 1
3 9.3 9.0 0.205 0.419 0.092 0. 100 0.184 1
4 6.9 8.5 0.170 0. 427 0. 106 0. 100 0.197 1
5 6.7 9.2 0. 151 0. 468 0.112 0. 087 0. 182 1
6 13.5 12.7 0.192 0. 535 0. 085 0. 061 0.127 1
7 10.0 13.2 0. 142 0. 588 0. 100 0. 050 0. 120 1
8 15.5 16.3 0. 164 0. 622 0. 082 0.039 0.093 1
9 12.5 14.7 0.153 0. 607 0.091 0. 044 0. 105 1
10 16.6 17.1 0. 166 0. 631 0.079 0. 036 0. 088 1
11 15.0 21.0 0.120 0.714 0. 082 0.022 0. 062 1
12 19.9 24.0 0.133 0.726 0.071 0.018 0. 052 1
13 13.9 21.8 0.107 0.732 0. 084 0.019 0. 058 1
14 22.9 24.9 0. 144 0.721 0. 066 0.018 0.051 1
15 18.5 25.8 0.114 0.753 0.072 0.015 0. 046 1
2.4.2 BEARVGGTRNAEEARE NHRIAEARXE W2 MB ) FLUEAEXT IR 2E ( TRE ) i, i i

RUTGUMRG B EA TR 00, 25 2R (6) R W B A Wit b
B EB A B TR T M A P R TAL RS B ( PA) B
5, IR T 96% ; HoUR S e A 1 i WA RS
93. 3% ; WAR B 5l AR I AR B 2B ) i ) TA R
e AT 85% ~ 90% Z ], A Fz AR - 1) 37

E
Sy HE R AE BT B2 AR I R AR F) A (/N T 5
PRAE, 1B o3 B PG R TS Prfe . B e
G PR 23 i 2 SR X 22 29 550D i AR T
FEH BB SRS A AR (R 6) .



TLZR UL DX H A g R R AR A A

5T 147

0.3 1 . 0.3
0.2 1 * . 0.2 .
. . « o 3 .
0.1 o, S e, 0-1 2 Were o
*’R 0 0 ‘ »> ‘e AOO :LI{ 0 0 & f.a * hd &
| oo * oY% ®/ * \ T
0.20 0.4%¢ " 06 * 0.8°% *40 AL S 0.6 0.8 1.0
-0.1 et . -0.1 AP
* *
-0.2 | » -0.2 .
0.3 B R 0.3 B A B i
0.3 0.8 - . R
0.6 -
0.2 * L *
. ..
0.1 o b g . 0-41 o LA N
' * 0.2 4
# 0.0 ’%° " . "‘0 . i:.r;'.o_o__“ - 3$e * — _
= 0.‘2;&?4 %6 D& L0 123114 o2 ] * e 3 1 * s
-0. 11 *s . - *e% o
** * 0.4 1 . . .
-0.2 *
-0. 6 - -
-0.34 . -0.8 - v
T4 s {E ok e v {E
0.31 1.5 1
* e ¢ * ¢
0.2 . 1.0 A
* .. '00. : * L .. ¢
0.1 ot 0.5 A e o 7,
% 00 tee "3 ¢ % 0.0 % USRS
N 0.2:.:).4 0@.’0.8 L0 L2 L4 ] Jf‘.’&.{)’l?soz.o 2.5 3.0 3.5 %0
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0.3 B L5 B B
B2 HATEI R A ) R4 43 i B 5k 25 4 A 1
®6 HAEHRZEVMERESEHEBUEREHWTNGEEKRIE
ESTRA =8 SR Mo F 35 R AR W+ Y ek T4t 0 L Y57
WA KGR (PA) /% 9.1 96.8 89.2 96.4 88.5 96.3 93.3 87.2 87.5
S-H 2% (MB) 3.527 4.773 0. 675 4.523 0.761 1.525 -0.318 -0.303 0.470
SHEXTR2E (TRE) /% 3.3 3.6 9.3 4.1 2.9 -4.0 -9.4 6.1
3 i 90% LA I MEAR A s 2R 85023 0. 9 EL A G 3
‘na

ILZR I X A AR AR AN R AR e S A B i R Bz
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