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Modeling Individual Biomass of Pinus kesiya var. langbianensis Natural Forests
by Geographically Weighted Regression
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Abstract; The stem, branch, leaf biomass of 63 sampling trees, and root biomass of 30 trees at Simao pine ( Pinus
kestya var. langbianensis) natural forest were investigated in Simao district of Yunnan Province. Based on the model
selected by ordinary least square (OLS) , the models of the tree stem, branch, leaf biomass, aboveground biomass,
root biomass and whole tree biomass were built by geographically weighted regression (GWR). The results showed
that: (1) the values of the coefficient of determination (R*) of GWR were greater than that of OLS models, and the
R® of the GWR models were greater than 0. 950 except the leaf biomass model. Akaike’s information criterions
(AIC) of GWR were less than that of OLS models, the absolute value of the mean relative error (EE) and the mean
absolute relative error (RMA) were less than that of OLS model except the branch biomass model. So the fitting
effect of GWR outperforms OLS models. (2) For individual tree biomass models, GWR overcame the heteroscedas-
ticity of the OLS models at a certain extent.
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W XT 52 0 B WS ( Pinus kesiya var. langbi-
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B A 2011 4E 1 2012 4E7E 2 g 4 3% 1 7 10
o X A A R A P KRR | 15 4 A ifE
K63 B, TESRFEARN B B 226 B AL bR, DL Sk
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TAEY R (W) (KM AW IR A 5 2 /) |
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YR (W,),JFRA LT 30 kIR R EY &
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At FEA L EHIE ISON( FME PRifE2E
i /4 63 41.03 76.00 14.00 17.60
Jgt2/ em 63 22.36 51.30 5.90 11.39
R /m 63 16.51 27.40 6.10 5.39
S/ m 63 7.69 16.40 2.30 3.59
5EE R/ m 63 7.19 16.94 2.76 2.91
M/ m? 63 0.52 2.34 0.01 0.58
WA W kg 63 239.11 1307.25 4.80 285.97
WA= W b kg 63 44.82 286.36 1.07 55.26
WA= Wy i kg 63 5.07 32.65 0.11 5.35
o 5 ke 63 290. 85 1553.79 6.84 343.23
WRREYE ke 30 45.87 141.59 2.22 34.92
B/ ke 30 272.63 958.77 19.38 223.41
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1.2.3  ARAFH BRI DEN Akaike {5
BASEU(AIC) 58 25X ( Coefficient of determination,
R*) B AHNHR 22 (Sum relative error, RS) . F- #4740 %t
%% (Mean relative error, EE ) F1F- 147 R0 X 1% 25 4 %f
{E ( Absolute mean relative error, RMA)5 A~V F8 Fx
XA HEATIEY .

EE =%2(%) x 100% (5)
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_ 1 Yi =i
RMA = > | X 100% (6)

AP0, IR IR R BT L(6,x) 6 AR AR
it 0 BIAEECH p,x ABENLEEAS , ¢ RS HA
B,y WA, g, AAETHE, v, REATIME, N

2 HERAHN

AIC = =2InL(9, ,x) + 2q (2)
., 2.1 ETFOLS MERREIER
2 (=50 it OLS Hy 2k HE [, 51 A M2 (D) 4 7
Ro=1- T () (m) sEK(CL) I (CW) MBUV) LUK D*H F
2 =’ CWACL 2 ML AL 7 A RS AR, 1
Y (g AIC (IS , 53 S5 2 A i A B RO E
RS = Ty, < (4) BB S A R RS BRI L3 2,
®2 ETOLS WETENHRELMHEBREASHIER
iy e R? AlC
BTy W, =46.648 8 +0.005 8 D*H +0. 044 7CW*CL -10.727 9CL +331.589 1V 0.975 669. 668
WAL Y W, =11.429 1 +3.374 8D —2.814 9H —3. 482 1CL +0. 000 9D*H +0. 027 1CW*CL 0. 890 557.336
Tl oA W, =2.038 1 +0. 000 3D*H —0. 002 §CW? CL 0. 544 345.523
Mo bR W, =62.595 8 —13.290 1CL +0. 007 9D*H +0. 064 9CW* CL +373.257 1V 0.974 691. 200
R EY = W, = -16.570 2 +2. 175 9D - 0. 002 9D*H +101. 815 1V 0.833 256. 102
MY W, = —83.628 2 +8.742 9D -0. 017 2D*H +0. 097 6CW? CL +698. 244 6V 0.977 311. 665
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®3 ET GWR ME&MEEKNENERIE RS

Fidy TR D H CL 14 D*H CW2CL
/ME -39.520 6 — — -39.740 4 58.797 1 -0.003 5 -0.073 1
WAy RALE 29.695 4 — — -7.194 8 333.055 6 0.008 0 0.030 4
RAE 176.459 9 — — 6.091 7 550.390 6 0.018 4 0.203 5
/M -23.8258 2.4239 -5.132'1 -4.894 8 — -0.001 1 -0.0318
A 2B A RALE 10.393 3 3.3254 -3.896 0 -0.476 3 — 0.002 3 0.008 0
BRAE 31.915 0 5.096 6 -2.1627 3.036 3 — 0. 004 7 0.034 3
H/ME 1.464 1 — — — — 0. 000 0 —0.006 4
CSLIREL7/ s EUNALES 1.903 8 — — — — 0.000 4 -0.002 0
RRME 3.276 2 — — — — 0. 000 7 0. 002 4
/M -33.777 4 — — -41.898 1 172.205 5 0.002 1 -0.0952
o Ay RALE 41.9759 — — -8.868 7 285.843 0 0.013 1 0.032 1
TN 191.2373 — — 6.1322 451.878 4 0.020 1 0.262 8
/M -72.9338 -7.2337 76.754 1 — — -0.016 7 —
ALY & RALE 14.355 1 -1.2550 120. 664 3 — — -0.000 3 —
TN 69.428 9 5.8789 575.964 9 — — 0.010 5 —
/ME —348.880 0 -33.958 1 — — 132.922 1 -33.958 1 -0.0827
S EREVA(E] -28.283 8 2.873 1 — — 709.538 4 2.873 1 ~0.006 2
A 471.9949 27.233 4 — — 944.056 7 27.233 4 0.118 7

&4 ET GWR T OLS W& MHRE R £ Y BREMAFRITR

A AIC R? RS EE RMA
. = GWR 617.789 0. 994 0. 029 -1.980 18.153
LI ALY/ BTy
OLS 669. 668 0.975 0. 000 -11.174 25.004
. GWR 549.262 0. 960 -0.092 -8.880 41.963
A A 4 i
OLS 557.336 0. 890 0. 000 -8.803 40. 141
. GWR 334.061 0.731 -0.096 ~72.996 90. 339
LN UAELY By
OLS 345.523 0. 544 0. 000 -77.677 101.703
. GWR 631.243 0. 995 0.016 -3.889 17.918
W Y
OLS 691.200 0.974 0. 000 -8.825 25.728
L GWR 256.102 0.955 0.118 —11.561 28.756
WRAYE
OLS 327.351 0. 833 0. 000 —23.494 42.224
. GWR 499,237 0. 994 0.032 0. 630 2.870
SA Y
OLS 311. 665 0.977 0. 000 1.863 16.653
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H CWR HERILA 1) R B BRA A 4 A R A
AR KT 0,950, Mk T AE Y R b
- EB A A Wy R A ) R R ALER R T 0. 99036 A
Y2 E i GWR BEHAY AIC {E3/NF OLS FAY
SEXIFANT IR (EE) 1Y 246 X6 1 RSP 359 A0 X 15 22 446 %)
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— 30,

A A= 9 ) GWR A7 He 5E R % 0. 960 ) %
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