Ao R AR K ¥ %, 2016, 33(5): 790-797
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2016.05.010

SEMRARE XSS ML AR TR &Y SRR
B R, WeH, TOK, Kk, TFE

(L JEmtpRl R AReBe, bt 1000835 2. B AR Ja H s Aol I 8 R R e i Be , WiH K> 410014
3 E MR RA LRI, dbat 100714)

WE: CARSEANNFEFARIAMBRE R LA FHHERGE M, A2 R TR PEERRE FHEEYR
WAF R ARSI R Y AT R A, A E R, W)l G b E 151 Ak B B AN Pinus massoniana 69 AR IE H B, KA
TR Ff A RS RAN R, AXTARARRSENAAGASER L AN FHEA | T KM R o )
HRR TR, SREAYW. SERARARBROERZOFELZFN,;, DX ZRELABRIFTRAG T ETAR
KB RRE BB ZF B AN R LA SRR GRS E,; ZEME LAY Ff s KRR ZTA
RPH T LS e — AR, ERIMAO AR TR RER PN RAMRE T, TARF LK EEE R
R, MAWDENREREI A BRf LAY FT0E ZHEAFNIEARB P E LY T A 98 E 2 L (FREH
BEHET 95%, BAAREH DT 2%, FHFEEENH DT 5%), &9 %21

KW AN F; FERBKLIFZRM;, TEE; MEE; RXR; LER

hESES: S758 XHkERER: A XEHS: 2095-0756(2016)05-0790-08

Compatible tree volume and aboveground biomass equations for

Pinus massoniana from different regions

LU Changxiao', DENG Huafeng', WANG Shaojie', CHEN Zhenxiong?, WANG Xuejun®

(1. College of Forestry, Beijing Forestry University, Beijing 100083, China; 2. Central South Forest Inventory and
Planning Institute, State Forestry Administration, Changsha 410014, Hunan, China; 3. Academy of Forest Inventory

and Planning, State Forestry Administration, Beijing 100714, China)

Abstract: To develop models of compatible tree volume and aboveground biomass equations, which for Pinus
massoniana have been reported in the literature, while constructing models from different regions rarely. So in
this paper, from different regions, sample data of P. massoniana from Chongqing Municipality as well as from
Sichuan and Hubei Provinces were used to construct compatible tree volume equations, aboveground biomass
equations, and biomass conversion factor functions using nonlinear simultaneous equations and the dummy
variable model. Results showed that two-variable models were better than one-variable models for both tree vol-
ume and aboveground biomass equations. Also, by introducing a tree volume factor, accuracy and model preci-
sion for the above-ground biomass equation improved greatly, which means the accuracy of compatible tree vol-
ume and aboveground biomass equations was over 95%, the total relative errors (TRE) were within 2%, and
the mean prediction errors (MPE) were within 5%. Although models for these regions differed, both one-vari-
able and two-variable compatible models were feasible for estimating the aboveground biomass and the tree
volume of P. massoniana in Chongqing Municipality and in Sichuan and Hubei Provinces. [Ch, 9 tab. 21 ref. ]
Key words: forest mensuration; nonlinear simultaneous equations; dummy variable; compatible; region; Pinus
Wi H . 2015-10-30; 12l H 4. 2015-12-30
FEGTH : R HE RSPV S P B H (R S SRR ) s [ RO fR AT LR
15 (201204510)
fEF I B, WA EEAMT . E-mail: 413317904@qq.com, {5 {EH . MAEHE, HiZ, WHFHRMK
N4 E ML S5 E AR F . E-mail: denghuafeng@bjfu.edu.cn




5 33 B4 5 ) BH SR AR RN () XA 2 1 S A B ARURI b 2 Wy i A Y 791

massoniana

MO R MR S RS, X4 R EERA ST, W KRS R n BA EEE L, AR
A AR P I I BRI, BRI, ARARZE P ) R P ROR b a7 B A A E g A
T A 5 AR B TE S A ST, M b AR e AN IR S S AR M B BRI A B, AL,
HEZEE TG T RE MG B0 RS AR L B AR 5P 2051 At AR 4 B0 0] LA 25
o LR RN TRUAR RS B 5 R AR T L SN A2 K Cunninghamia lanceolara N T AR A, ) B k15 2 5 7Y
(18 7 5 A DR T ST AR FEURIT - A ) BT 2 (R AH 25 PR B [l 5 oAk A S LA AR ALV iR Larix spp. A ],
PR 28t AR R AR STy R AL D i i SRtk b, 3 A R SO R AT T Ak s g SRR AS
KRB, FEiR 2 A R AR LR RS Jy B 4H 7 vk A JE Ak b, aeh AR R A TS ] A A AR X1 B
SO IRAL A2 Picea spp WBFFEXT 4, AT M b A= ¥y 5 5 AR BRI 4% T00 A 9 e A 2 1) A AR
JRAE I A 3 i A ) RN ST A B AR A A TR SR E A, (A R A AR B 2 B b 3 PR o AR )
TR W) R 5 R X A58/ o T b 3 TR %o A 4 e AR 2 B 5 i 2 e R A [ AR ARAE B ik W 5 0
Al DAZFTHT G g ) R AR SEBRBIEGE b R B, ] — AR AEAS ) XS 2 ) 25 SR, B, R
3ol PR 6k A 0 AR 4 5 i o el S 4 [ S AR o R A e AR B R U A A R
T, DU A 151 £k DAY Pinus massoniana 3, b 2E 9) 8 FN ST R A FR A BEAS B IR 61, fEAF LRk
7 R ALY FERE b, R AR R b AN TR X3 R A S A B A A — 0 . e H b AR AR R
B DR o AR, LA R [ D R A M b A W R S R A BB A TR R R S

1 M 57 &*

1.1 HiREkRIR

ABIE R AR [ A SRy 2 [ 5 7 IR AR BT IS S0 A AR W R A T H o Bl b 151 %
SRR, REET 2009 4FRE T U R AL, $R4548 () S B A BT IR 2 2> 70 FEAEAS 1 H
JOR. NPRIEREA R R RV I B Tz Rk, e iERdE 2, 4, 6, 8, 12, 16, 20, 26, 32
138 em DL EIL 10 MEB 5040, B RO AR RO SF o X AR BT R AR R, I
Holats . HAR MR LR EAR B S B s AU . R, FRBUEEARS & (T TR MR R
B ST, 0 H A, R SE SR A 85 CHER ML T BB AR E , B S ARK AR AR T
A R BT R . AR R M A 1 DL R 1

x1 DEREYVEREBEFENERER

Table 1 Summary statistics of masson pine modelling data

i FEAS /B it H M4 /em 5 /m T i /m o EAY kg SEAK R /dm?
SEEIE 16.46 14.57 3.94 175.89 342.61
e /ME 2.10 2.00 0.75 0.96 1.30
T 50 I RAE 38.80 30.30 9.06 706.23 1 429.86
PrifE 2 11.51 7.65 2.10 207.56 433.62
B Z % 69.93 52.12 53.16 118.00 126.56
RSN 16.43 11.60 4.63 202.59 277.01
/ME 1.40 1.60 0.60 0.21 0.33
RIS 51 e R 40.10 24.50 10.05 1 079.26 1 456.65
il 22 11.65 6.86 2.64 271.89 384.07
Al R B %o 70.88 59.09 57.03 134.21 138.65
A 16.46 10.53 4.37 145.58 267.06
T/ ME 1.70 2.10 0.85 0.70 0.65
i Elge) 50 SN 39.70 22.50 9.71 691.37 1.326.29
il 22 11.83 6.37 2.37 183.84 355.49

A5 5l R E Yo 71.87 60.50 54.27 126.28 133.11
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W A5 A R (A A (5)~(8) ] BEiT384Rr ., M FE 3 0] Table 2 Statistics of tree volume and aboveground biomass models
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ZEE s ﬁiﬁ!ﬁ Ef@iﬁi%% *ﬂjjﬁ*/f AV VA ElE| 1‘% Table 3 Statistics of tree volume and aboveground biomass dummy

TR R, AR R H I A W7 T LA models

E&%*ﬁ ﬂ*%f}?*ﬂﬂﬂﬁ’ﬁl%o Fiﬂ R? Esr: E‘l‘l(/% Ewn/% EMI’S/% Pl%

20 iREMEAER M, 09539 48.81 -0.97 4.49 2326  95.56
e, § S 0% 27

Ut o SEACM R L A AR BB AT A M A R V, 0986 4 46.18 -0.18 2.48 17.37  97.53
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Table 4  Statistics of aboveground biomass models which introduced Table 5  Statistics of compatible tree volume and aboveground

the tree volume biomass population models

B R? Eg Ewl%  Ewl% Ewd%  Pl% [ R? Eqw  Exw/% Ew% Ew/%  Pl%
M, 0.944 7 5345 1.44 4091 2234 95.01 M, 09134 6687 -1.10 6.15 27.80  93.92
M, 09517 50.10 -047 4.61 1697 9541 Vi 09497 88.57 -139 475 27.14 9532

M,(m) 0.9839 28.87 0.59  2.65 17.88 9732 M, 09249 6230 -043 5.73 2295  94.30
M,(WE) 0.986 8 26.13 -0.47 240 1439  97.61 V) 0984 8 48.69 -0.22 2.61 1234 97.40
®6 MAMR, EEYMEEBNERAMEFEEDSHHITE
Table 6  Parameter estimates of compatible tree volume, aboveground biomass and BCF models
_— H_E A SEARIE R 45 2 4 (BCF)
ay a a b b, b, co c [
JG 0.266 3 2.147 1 0.327 7 2.247 1 08125 -0.100 0
—JT 0.138 2 1.8959 0.508 9 0.092 0 1.820 2 0.914 1 1.501 4 0.075 7 -0.405 3
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Table 7  Statistics of compatible tree volume and aboveground biomass dummy models

155984 R? Eg Ew/% Evi/% Eyw/% Pl%
M, 09539 48.81 -1.10 4.49 23.38 95.56
Vi 0.966 4 72.37 -1.25 3.88 22.93 96.17
M, 0.962 9 43.79 -0.28 4.03 24.22 95.98
V, 0.986 4 46.03 -0.09 2.47 17.87 97.53
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Table 8 Parameter estimates of compatible tree volume and aboveground biomass dummy models

el b ey Jo b, e N b, s b
M, 0.698 4 0.494 5 0.108 1 -0.001 5 -0.250 5 -0.117 2
Vi 0.178 2 0.365 1 0.088 6 2416 5 -0.277 4 -0.145 5
M, 0.066 2 0.080 4 -0.001 5 1.696 0 0.051 0 0.373 9 1.170 5 -0.322 0 -0.440 5
V, 1.024 6 0.958 5 0.498 0 0.250 8 -0.383 8 -0.261 8 -0.421 3 0.129 1 0.073 1

®9 DEMARREMN-—THM_THEBTMERER

Table 9 Compatible one-and two-variable models of masson pine for different region
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