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Biomass Estimation Model and Its Universality of Cunninghamia lanceolata in Lin’an
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Abstract: In April 2016, 6 sample plots of 20 m x 20 m were established at Cunninghamia lanceolata stand with different age and density in
Tianmushan, Lin’an of Zhejiang province for complete enumeration. One analytic wood were selected at each sample plots with different diameter
classes. Biomass of organs and whole of individual tree was estimated by different models. Based on data from continuous inventory for national
forest resources of Lin’an in 2009, 24 models of biomass estimation had good result of fitting, among them, the power function model had the best
effect, followed by the exponential function model and the polynomial model. The result showed that there were five optimal models for C.
lanceolata organ biomass and one whole plant model based on the power function.
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F27K Cunninghamia lanceolata &% El#3% D5 IS A R EZ MR, 20 N TEk A TA4ibk, ERE
BRI GRS E AL, FEAE A TR E A P R LR CIAS] T 28.54%7, Tk 1 g 75 HuIX 5 5
B LRFh. WHTARIRE D R EEBEAZAR ], FEESAERIK 1 000 m DUT H3EALIK . IRBZIEE B L3
Hudprp o EAERA RAZAREY BT HGEWARNRN . MO BRI EE A2 T 6 AR
JE# Pinus massoniana B4y eI FEMEREELIME A 4 B (TI7) APl T AR 88 B M ek 4
Yy AR A e MASTRURE BRI 7 A AR A ) AR R T 5 ARG SR SRR e i A A
WAY BT L2 E R AR 1 R R A A 8 RIS, DRSS M A X IR S R 5 )
et ARG . ZOLERESAE, HRZRB TR o™, AR QK. ik
R EFARA AR ) AR BRI T 2L, X — P TRIAEAS [ 4 20 )02 B B RO HEA TR B 70 B
UL, e, APRIESE T WA X AT I, DA B AZ AR SEE i A i, 26 45%5 A
B AR (D, M2 FH D?, H, KRR DH ) FlEREB e Seli e A Tl 512, JRiierhonst
SR E B sl A AR Yy AR, DU B — e A [l P wT LAIRIE A AH ) 84S S 2H A AR A
SEHEF TN EEG 3 BASER, mi i — 2R A AR A i D R A BRI RE 0 LA R, BESRAS R ) AA E
AIEEERGE Y, A5 ERNAE SRS, FESh R R R e e 5

1 HERHERX

PR R H AKX, ST LA i X P ALEs, 119°24' ~ 119°28'E, 30°18'~30°24'N, [HAK
4284 hm?, K 300 ~ 1506 m, ALHIERGERN AR EZ, BN, EIEEE, YeHFRE, e,
FIEALIR, ISR 50 ~ 90 cm, ARMRAEMAER . BILFERN LTSS o AR . K 870 m LUF At
FETRATHR | 5 St iE AR . BT Phyllostachys heterocycla ‘ Pubescens’ Ak, FEZEFFAMFAAZA NEH Liquidambar
formosana £¢; {4k 870 ~ 1 100 m A 4kiE M FEMHREASHR, FEIFARMA /M X] Cyclobalanopsis myrsinifolia
&%; 1K 1100 ~1 380 m A REAR, 3 EITFARMA /NH 3 347 Pterostyrax corymbosus 25 ; #44 1 380 m LL
AR, FEEERFICARGR S Viburnum sargentii 250, ABFTRFRORAZA, FEXAIHHRLL T 400 ~ 800 m
Zla), BARR HINARIXEE || oRA, (H Y SARTEMOAR ARG T o B AR, PO FAREEN , (HE AR
LI

R 2016 4F 4 H, XAl FHUEI R 26.10 J7 hm?, (54 LS ARAY 83.28%, ARAKEEFNC 580
1 000 77 m®, i AREFIL 830.01 J7 m®, MORAETF-HikER 31.59 7 m®, FRME AL 76.55%. N LIL
W T, HIEE A, ZHS, SEARAREE ;. R 20 A, R R AR Kl 32 g R

2 BRI *E

21 FAHAKERE

FHFE Bk A 22T 2009 4EZRARR IRESHE TS . 2016 4F 4 HARIRBZHST T 6 4 (20 mx 20 m ) Fifiith,
RO BERE S RIS R 2 700 BR-hm?, HE&HK 2 200 #&-hm?, JERWHK 1 950 Fk-hm?, 1900 k-hm?, REHK 1 350
PR-hm?, 1300 #k-hm?, BRH AR BERERBE—Mhrifedth . BEAPREIE T EARN, LI 1 em hiRgK,
SrMGEH BRI . MR, IRISRIEM S WA TR, Hob, ZhIARIEERY (FEBER 2 cm, _EIR
HERRE ) 6 ~8cm, HEdHK 8 ~ 12 cm, VTEWK 12 ~ 16 cm, BEMK 16 ~ 22 cm., SRIGTERFRIfEHLN N ALLE 0T
HORRA 4 2 HAZ A HP AL — ik A R B RS ARE R, SRR 23 %, FWRR AR il (1) .
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FEAAE Yy SO0 REERSR IR E AR, R E R 2, K& 200E S, REFTARE
HORIH:, S ORERRE, giiroiirlul s 2SS PR EALEE A AL, MY b T R4 B 5 om /NBelElAE:
REATRREE, JRgw il ATAIE R THORIERAREARMREILUS, KRRPraEss, HEETOB, REMNTH
BEE IR, SRIGXIG SR TR LB BREE . giroairinl; AR AZTE, 2 nie AR (EAAE) . DR 22 >
2 mm BUAIRBUERRE, TCoREdE, 2Tl

FEREEMRE S ] L0, TEMRE b, HE R, R — BRI B TR, HEIPIRRRE
FAXFERZEINT 1%, XEHEFESEGE, RAGHRE TH, S a2MRa Ay R SE.

1 AR ZE B

Table 1  Analytic woods of C. lanceolata

#4240 HER/m BeEE (°) MRAYEEN (BR-hm?) Waticm P isi/m
AT 431 18 ~ 27 2700 5 4
(8a) 6 4
6 5
7 6
8 7
s Hk 514 26 ~ 34 2200 8 7
(14a) 9 8
10 9
11 9
12 11
biie 582 20 ~ 32 1950 12 9
(23a) 14 1
16 12
657 28 ~ 37 1900 14 10
16 12
PR 725 26~ 33 1350 16 12
(26a) 18 13
20 14
22 15
778 21-38 1300 17 11
19 12
21 13
23 15

22 BAYEHLE

F SPSS 19.0 WAL BRI TIIE, FRHATRL £0 EMBTONIER
ARG IR . S 6 Pl Y SR, sk 2 By e Table 2 g}i‘j;a;fgediﬂio” mOde';ﬁma __
. N . . LIS RIF R MHA &=
: SEUAER R RIS . R, | i
7N, %?;’j&ﬂéﬁ%i*ﬂﬂ@1l\ WEsdE, 2HE 2 b6 Zo RPNy S
PSRRI TR0, BRLARBIZARZNIEAR . Hidpk . i - W =a+bDH+ c (DH)? DH
SRR A # 2 e R A b it T e, T o >
SHEGERA (R | ST (RSS) fOWBU AR, PHGRHD wead? 0.
=ae

PR TERIS, THIREEE A VERAZ AR SR 8
PSR ETR o

T WRREYE; a, b ASHL T

‘il‘rﬂﬁ — e
A=l1- Z SERRE

Nsamp

X 100%



2 IMEER, 55 IR AZARA Y il AR S e PR 53

AT, Noamp THHEAZS B, A BRI FIONRCRRRIT , @, A{H > 80%HT, A REILEST &I

3 BERGOM

W aE RE0, RIE YR RIZIN R27E 0.812 ~ 0.945, RSS 7E 0.0159 ~0.432 0, FianikE| T Bk
(P<0.01) , HItLL D 1 DH >4 A AR SIS AR EARAE Y BASRIT T30k, IR BURERREL . T8RRI 2 10
SRR BRI L A BRI UCh TR B TR R R Bt T 230X R 2L
T RIRAE RAORT L, 58T 24 MR SRR, W 3.
H# 3 0I5, ARG IAAEY) BRI DR R SRR M, b, A E SRR, D o B AS S
B 114, DL DH A AASRMERST 134, ¥WARIFHRISRER.
F3 AARBHREYEEEER

Table 3 Biomass estimation model for individual tree of C. lanceolata

&2 WE JiFERERY R? RSS
AT it W =0.006 7(DH )7 © 0.943** 0.045 4
P W =0.0235D%%7 © 0.923** 0.0457
T W =0.017 6D?%% 8 0.978** 0.026 5
TR W =0.0745D%1% 4 0.938** 0.0147
PR W =0.002 3(DH)*** ® 0.910%* 0.069 8
Lok W =0.0752(DH)"#" © 0.987** 0.054 2
EHIEZN i W =0.0356D**°* 0.908** 0.0201
A W =0.006 8D © 0.973** 0.024 5
TR W =0.007 3(DH )¢ 4 0.843** 0.155 6
TR W = 0.0355(DH)"*"¢ ? 0.927%* 0.4320
PR W =0.0059D**" 2 0.976%* 0.0521
Lok W =0.165 7D*** ® 0.917** 0.0203
bR et W =0.000 6(DH)**" 2 0.939%* 0.0159
WA W =0.000 9D%?#* © 0.918** 0.024 8
Tz W =0.0019(DH )% 3 0.896** 0.042 3
ETH W =0.034 5(DH)**** 0.954%* 0.0325
PR W =0.003 4D"%" 1 0.958%* 0.040 2
S W =0.034 5(DH)**" ® 0.889%* 0.0219
R et W =0.000 3(DH)*%** 0.984%* 0.024 9
P W =0.000 4D*0*% 3 0.943** 0.068 4
TR W =0.0014(DH)-*% ¢ 0.952%* 0.052 1
TR W =0.0312(DH)"** ¢ 0.984%** 0.004 5
PR W =0.000 7D*** ® 0.973** 0.054 8
Lok W =0.018 3(DH)**" 2 0.947%% 0.025 4

¥R P<0.01,

31 FBRAAKEVERHEERUSERST
B 3 U, AR 2% BRI Ak A iy Bl AR AN R 49 0.910 ~ 0.978, RSS 24 0.014 7 ~ 0.069 8., 7
Y pkepit: | BRI SARIV R BAEEIER . W=a (DH) °, M, FARZNSHREII | RIARFI 2Rk
B AEY R T2 DH 52, i HARH A4 SRR 2 v A Py AR R AL S BRI TR AR L S350 . [H]
HEBEZAME . TRESET RN ERMEAER . W=aD", ZHIHEAAME: . T MmET R a4k:
Y FEAZE] D fsgim, oo R R LS RORET , RIB AT B A BRI RIS RORIR Z , (HAZEA K
F PR BAR -2 B ALk e e U ARRAY R? 4 0.843 ~ 0.976, RSS 47 0.020 1 ~ 0.432 1., Hirpsin: bk |
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PR AR A Y R I R . W =aDP, SIS AR | WA . AR kit A i S A7 )
D B ; TR AT R A B AR W=a (DH) °, BiHH R Ak T i kT i e i
F B DH LA 55

ITEMREAAR RS A bR B B R R? A7 0.889 ~ 0.958, RSS 7 0.015 9 ~ 0.542 3, b AR 14
YRR AERIE A N : W = aD®, BT EWRAAZ A, BRI A A4 B 2 5 D B ; A,
FF AR EY B R AL . W = a (DH) °, JRHITZRE B AT B 25T R i A4 i 32 2% DH
LR R o AR AR BRI AR A P R i ALY R? Sy 0.943 ~ 0.984, RSS 47 0.004 5 ~ 0.521 7, Horuffirt:
TR . ET R Y EREEAIER . W=a (DH) °, BHEEWREZAS, B, TR 2T A
SR AR EZ B DH B s BEERIRRA A BRI RARIE A . W =aD, J5BH sk i) B A R A
BRI Ay & B2 5 D #52.

PLES TR, W=a(DH)"F1 W = aD® ¥Jul Yl A2 ARNIEAK . sk . TR bk i s A A =X
BB LSRR S A AT 43 S A 2 I PR e PRARTRY | ik AR | 3 BOPR B AR ARAS IR e AR ) 25 B AR
3.2 EAREYVEFEBNEIRBAMN

AT ST BRI 22 X AAZ AR P S e T 700, a8 VA A e L AR I SRRt (R 4) &

F 4 ARBAERINT & H AR 2B A R TR

Table 4 Prediction of the optimal model for the individual biomass of C. lanceolata with different ages

O A By v it T 1 2H T 2 21 T 3 2H
2 e Ji PRy 2 Al% i Al% 2 A%
AR P W =0.006 7(DH)™®"® i -123.00 i 20300 % -189.00
ipsd W =0.0235D%%" 0 ﬁ -83.00 iﬁ; 67.50 i’; 72.80
T W =0.017 6D*%*° ® 72.10 70.90 61.20
£FH W =0.0745D%1% 4 73.90 69.10 -8.20
picd W =0.002 3(DH)*%% ® 65.70 74.30 67.80
Lotk W =0.075 2(DH)*#" ¢ 70.20 69.80 74.90
07N HAE 57.86 79.24 85.34
bk i W =0.0356D%*° * %) 82.40 i 68.60 i 72.30
PR W = 0.006 8D © ;*i 75.42 i; 79.12 i; 49.53
T W =0.007 3(DH)"¥*° * 84.23 58.31 70.65
T W =0.0355(DH)"*/® # 86.68 91.03 87.25
FHAR W =0.005 9D*** ¢ 65.84 60.58 46.89
Atk W =0.165 7D**** ® 91.26 88.15 88.45
07N HAE 73.45 61.68 71.35
bk it W =0.000 6(DH)*%" 2 % 72.60 ] 8130 i 86.40
e W =0.000 9D%#* ° fi 85.14 fi 90.45 i; 69.56
T W =0.0019(DH )% 3 79.56 78.38 88.64
ET R W =0.034 5(DH)***** 83.45 81.03 87.25
Pt W =0.003 4D"%" 1 7753 87.34 78.45
Ak W =0.034 5(DH)***" ® 81.26 88.15 88.45
Lotk HHE 83.47 86.45 80.41
JEEAR et W =0.000 3(DH)?%% ! %) 57.30 i 64.70  iF 78.40
e W =0.000 4D*%** * ﬁi 68.12 ﬁi 72.68 ﬁ 80.36
TR W =0.0014(DH)">* * 715 68.42 72.86
TR W =0.0312(DH)*** ¢ 84.23 84.23 81.26
Pt W =0.000 7D**** ® 59.67 87.23 56.70
N W =0.018 3(DH)**" 2 86.68 86.68 81.03

TS =] 67.00 79.40 82.88
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HEAEAE 4 T, ADIBR A R A bR . SEBR RSB RBF T ) A RN, J1
T 75%, (AN B 4 PRI A A VTR BONAY A J55) 85.34%, HILATH, ALY R
HUELRRE LRI T oAk . TR R A AR RO, L% 3 B LT P T Wb b s
BB, HEUROSTERES, bR A R TR AN ARRORI | TR 2 H AR DL ISR 5
BRI 5T R AR BB A BIE5 T 80%, AT LUMIXHRE B BRANIOH . TR Rk A bk A
BT, ASA PR AR P R AR AN A . TR R AR 6 TR SR O T 4%
BRSPS ARSI, TP bR A bRy BRI AT LR T2 b . TE3b bk AbRA A eI
AT BN P

HESBR A BRI ANRAORIEL . 25T R AR P ARAG IV  hBE. T a . RHUR AL
FO AR . Tl U A R A YIKT 80%, BLUITTLUADRETRAHINLIAK . i
AR A bR A R

PB4 R TR AN BRI 25 He AL B AR 5T R . IR bR SRR .
TR AR A RFR) A BT 80%, K0T LU RSB BAN M . hi BRI bk A b A i

55 LT, WIS A PR . TR AR A b B AR T RS SO A2 K A b
BOIFHI, FO LB AR AR T, AL R TR kT 88%. AL, bk kst
YRR W = 0,165 7D AT LUMHZ A I TR, LA BER0i i

4 Hh5E

52 HARFFAFIMRG R 55 2 J5 T 50N, AZARTEAS IS ZHRAY B A ) S R AN E] . 2 AR BGeE iR
flizly, D A1 H BUAERER, MRS, bkl 240 BARERE, BURIRIARCHENTHMIEL, dE
8K, D, HBARANZEE, IRAPREAMES, MBI T, BEWEBAZ AR H 2 #is (AT,
MBUEFERK:, (W HEZAS, AT LB, D I H RLSAZARI | RIARAL S b A B0 T A 3
HIRAZ RIS | A AR R A B T D, AT 20252 D FH 5205 3 2 ARBI R |
TR ARE AR Y T 552 D AL H 520, TTRPR AR AL 22052 D BN .

ABIERRI AT, FERLA B ARERIPEOT IS T R?, RSS AL A 34V HI4BR, ST REA AU
DR SRR B FVE . SR B, AZRGEHRED A Yy AT FA S ZH 038 P PR 225 PR R
RZs AR VRS, v TG XA RIS A AR AR i i . I, BR D 4b, X/NE
B R AT B SR T, IO 25 8R4 & B B AN N 7, (HRAEE AP RTE AR K 2742
AREBAYRMR AFTHIE D K1

AW LY B2 RAMB AR A o> & B AR AR SRR, (H AR IR S 80%L L. A
B EARSMAE—ERiRE, WEARAAZBRNSAEHA—A, REFAE, WIIEARZREHTT
FAYENETR T, THTRZXACAEYRIGE, SO ERAS B TR AR, TR
PRI AER, PR T SRR EXERE, BUSCRE SO . RIS SRS DA AR S R R ), S A2
ARAEY RSB RS L D i DH o B SRR R RS, RIRIN) B B AR R BSCR, Pridtar
BRI T RE B F Tl %2, PRIAEA SR A 25 R R KOS A E Yy i, AR A 75 2 — it
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