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Abstract: To grasp the growth process of Pinus tabulaeformis in Beijing and to establish general and compati-
ble models, stand basal area and volume growth models with dummy variables of thinned and unthinned stands
were established. Then from the perspective of compatibility, simultaneous equations with error variables were
established for stand basal area and volume. These were compared to simultaneous equations with error vari-
ables of the traditional growth model with no dummy variable. Results after inspection showed prediction accu-
racies of stand basal area and volume were over 92% in the traditional simultaneous equations with error vari-
ables. Prediction accuracies of P. tabulaeformis for stand basal area reached 0.921 5 with coefficients of deter-
mination as high as 0.900 1; whereas, prediction accuracies of stand volume reached 0.928 3 with coefficients
of determination of 0.912 3. However, in simultaneous equations with error variables of introduced dummy vari-
ables, the prediction accuracies and coefficients of determination of models were slightly higher with over 93%.
Prediction accuracy of stand basal area was over 0.939 8 with coefficients of determination reaching 0.927 9.
Prediction accuracy of stand volume was over 0.930 O with coefficients of determination as high as 0.932 8.
Thus, to improve prediction accuracies, models using dummy variables were reasonable as the form was rela-
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tively simple, easy to apply, made forecast results of stand basal area and volume predictions consistent, con-
sidered the effect of thinning measures on stand growth, and achieved the purpose of stand growth and yield
model integrative research, thereby offering a reliable basis for forest management. [Ch, 5 tab. 21 ref.]
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Table 1  The condition of plots
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BKRE 56 20.0 16.5 2 054 329259 12.701 6

ke e/ ME S 19 8.4 5.4 180 1.292 7 42879
FHIE 38 12.9 9.5 992 13.394 4 52.360 3

BRKME 62 224 15.7 2 339 46.139 5 200.689 7

RIARAEHL fe/ME 15 7.0 42 225 0.710 2 5.082 5
FE 35 12.2 8.9 955 12.480 7 49.293 6
w62 224 16.5 2339 46.139 5 200.689 7

efFE ME 15 7.0 42 180 0.710 2 42879
FHME 36 12.6 9.2 973 129272 50.792 3
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Table 2 Distribution of plots and tree of fit data and validation data
S [A] (k43 A IR ok 73 ait

/A FEA R FEH /A FEA R /A FEA R

AR 41 2 876 39 2 504 80 5380

e 56 I 24 1423 29 1 826 53 3249

A TRAEH 65 4 299 68 4330 133 8 629

1.384), A NMITAEWE, ar~as F by~bs Jp BRI A TAG S5
1.3 ETWMEELFZNER. BTERERKKRE

(0] P2 e B B ARBOR S il 2 — 0 BRSSP ARt TR AR R R, A R (8] bk o3 7 2R
ARG MO EE A KU T REAFE 25 S o — MOk UL, W B TP ARAE, (ELIR] AR AN R ] Ak 23 22 1) 3
FATE—SEIR AR, DRI Qo FE AN [+ 8 R 5 5 X o i S 58— PR TR I 7 (R TR ASE TR 500 B AT g 4t el 7R
AL, AU FERY R A, WAL R T 3 by figh X — (DR It T AT IR AR AR WFSEAE AT AT ST Sk
Al b, FERCT ARSI AMEAS G, E QA ok R () AR (8] ok gy, LU 5 #y i B A A P I 48— A5
Mo BARERRERE | DRBMI AN S, K EEE S ik 0 fn L, R

1, 25 S ON%5 § DB AR it

o,
Hrr: i=1, 2, Sy Sy 43 5k [ HAR o R0 A [ AR 43 ) e PEARAS . OB X F
G=(aS\+a,S,) I l—exp[—ag(]sp/l 000)“A 115 (3)
M=(boS+b,S,)1s"[ 1-exp(=b;G"A ) ", (4)

KGYMK () G FM 53 o B AR A B, I A H8 5L, Lo MR B BEHE 5, A WMo 4E
i, Sy F Sy Ay ] AR A3 FR (B AR 3 1) E PGS L ao~as, bo~bs BT R FLAL 250
14 FHEEESERERIAFEANET
FPAh A b, ot A AR IR R R R AR — R s, HRZERIE T2 05, e zs .
IR X RN 2 FOAR O B R 22 R B LR 25 MR ST R R ST R AL, TR 2 )
BHEAMAEM, AR
f(y,, xi, ¢)=0
Y=yte, 1=1,2, -, n o (5)
E(e;)=0, cov(e;)=c)
K w JE g 4EToiR 2278 5RO , y: a2t p dEIR 2278 BE LI AR , /02 m 4E ) B eR B, Y, 2y
MIARFEAL, RIEERI P ZEHEEIL N D=0, I e RIIRZELSMTERE, o2 AAhTTIRZE .
A AL G A5 B R A% 5ROy BE A, A T AR 2k B R 22 Uy ik e i KA (1), SR2) K (3), K
(A) P LR S D7 R AL, DARIIE M—G J7 2 Z (RN A 28— Btk o 2 AR G 0 ik ik Jy R AE 040 F



55 35 B 1) FA AT TR R 22 U5 TR B R bR A A Y 71

G=als"{1-exp[—a;(Ig/1 000)“A ]}“ 6)
M=b\I"[ 1-exp (=bsG"A ) ]* :
LT WA B T I SE T AR AN
kG=(aoS|+a152)Is"2% 1-exp[—as(Is/1 000)*A ] |*
M=(bS1+b,S,)Is"[ 1—exp (=bsG"A ) 1™

o (7)

1.5 SHMHITEREKE

FIHT Forstat 2.0 #AFR M 240, R Excel, SPSS BEAT UG 1T AL BURG 45 . XoF iy 42 £ 45 2 1 W
AR EAT KB, A P LR 22 (D), BT ARIR 22 (Ens) , TRE B (R?) MR K B2 (P) 55
JUASFE bR XS BT AT A 30 A0 BB A ik sl T

n

DMA=_Z1 L’_L& 5 (8)
z (yi—?,- )2
e 9)
n
Z (%"f”z )2
R=1-=— (10)

2 ()

=1

2 (yi_j\’i )2

i=1

x100%
n(n_P) (11)

K@) ~R DTy HUTERL, F BTG, 5o BR BN, FABRBUS T, n HREA
B, p ABS B, toos W ELFK TNy 0.05 B ¢ 434
2 GREAM

i 1 ForStat F4 H i AF et B2 i iR 22 A7 7 R AR bR 2 BR L BT AR AR R R g 2 Hcdn 5% 3
IR, BT AVEO IR PRAT R IR 4 R

®3 BRUATRASHSIT

Table 3 Parameter statistics of simultaneous equations
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Table 4  Evaluation indicators statistics of simultaneous equations
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o3 BB T 0.831 2 0.706 5 0.280 1 0.959 9




72 TR AN N N = 1 2018 4£2 J 20 H

B KRB Rt 2800 0.831 2, FAKEEE y 0.959 9, HHILE TG 7 ki, & W28 &7 2 iy K
Sy RL AR KT (W i 2 3R ORI SIUARORG FE AR AT P Bt v, T LA R 25 AR R D T Xt —E AR
JEE 100 B 5 I A 3 (A AR AR 0L R AL e R AT

R ARG 36 55005 20 0 %t 2 Fb o sk T T AR . BB, R R AR, KA AN S iR, NES
I LAE . AR50 T vk 5 MR 65 O 6 i TOOIDORS BE AR A, a1 0.900 0, R T IR AR L AL g ik
A AR 3 W T RRURSE AR (%)~ 34 266 X6 i 254 0.205 2, ¥ AR 250 0.332 0, s RECH 0.900 1, TS BE
0.921 55 5 WE7AE 58 J5 35 9 AR 43 W 10 RURS TR0 (1 S 34 4 X6l 22 A 0.201 2, 345 MR 258 0.288 1, e RAX
9 0.929 7, TR EE 0.939 85 X FAATE R, AL 58Iy L bR o 5 R () - 34 4 %) 25 0 0.379 3,
I MiR 2200 0.688 0, e RECH 0912 3, FUilAg B 0.928 3 ;5 WA 15 Jy i W AR 43 35 FRUB B 11 °F
B X 22 0 0.269 3, ¥ iMiR2Eh 0.589 2, PhiE RECH 0.932 8, MK B4 0.932 6, DL L HdE 3R
A% TR 22 5508, DI T A R0 BT T AL L 35 B I o7 R AL AR A B

x5 RETEFRANKE

Table 5 Inspection of equations with error variables
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