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Abstract; Forest biomass is a basic quantity character of the forest ecosystems, and which indicates the structure and
function of forest. To estimate accurately biomass, establishing biomass models is a major way. However, model of common
estimated biomass is experience and its application is very limited. In this paper, we constructed a Chebyshev’s orthogonal
polynomial’s property and constructed base of Continuous Functions’s Hyperspaces, and uniform Model of forest biomass
was expressed as linear combination of the basis, and provided a new method to tree genus’s theoretic biomass model. This
method of constructed model has complete theoretic base, so current Model of Forest Biomass was an especial example of
uniform Model. Method of model’s construction was essential numerical interpolation, This interpolation firstly processed
interval transform and reduced independent variable’s fields of definition. Model order was the higher, and its interpolation
point was more. The estimated result was much according with practical,, and also it was according with principium of stem
analysis and wood growth. As disadvantages of common least squares, we applied partial least squares to calculate model of
forest’s biomass. This paper indicated Moso bamboo biomass’s research was not same as other tree genus’s. On the base of
Moso bamboo’s character, its biomass’s was divided into 2 phases. Finally, this paper applied uniform Model of Forest
Biomass to research Moso bamboo’s biomass of the first phase, and result indicated fitted effect was better: Sppe , =

31.4390,R* =0. 9987, minimum variance was 0. 2518, The result shows that the improved method can improve more 10
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percent estimative precision than that of old method.

Key Words: Chebyshev’s orthogonal polynomial ;Partial least squares ;moso bamboo; unite model of biomass
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Table 1 Principal component’ s number of PLS’ s crossover effectiveness

PRI R 5K SR L
Number of principal R? SprEss Number of principal R? SpRrEss, &
extracting component’ extracting component’

1 0.7941 99.9440 31 0.9977 39.6310
2 0.9298 74.6430 32 0.9977 39.0190
3 0. 9666 62.0160 33 0.9978 38. 3860
4 0.9784 55.8930 34 0.9980 38.1040
5 0.9836 52.6100 35 0.9980 37. 8820
6 0.9850 51.4010 36 0.9981 38.0100
7 0.9865 50. 5850 37 0.9981 38.1640
8 0.9874 50.1550 38 0.9982 38.2880
9 0.9885 49.8820 39 0.9982 38.2600
10 0.9893 49.7770 40 0.9983 38.0930
11 0.9902 49. 8560 41 0.9983 37.8500
12 0.9911 49.7270 42 0.9983 37.6960
13 0.9919 49. 6880 43 0.9983 37.0760
14 0.9928 50. 4100 44 0.9984 36.2610
15 0.9934 50.3790 45 0.9984 35.1740
16 0.9937 50.0270 46 0.9985 34.2390
17 0.9940 49.6950 47 0.9985 33.5660
18 0.9944 49.1360 48 0.9985 33.0530
19 0.9946 48.6850 49 0.9985 32.5410
20 0.9948 48.0490 50 0.9986 32.0820
21 0.9950 47.2640 51 0.9986 31.6440
22 0.9953 46.3850 52 0.9986 31.5890
23 0.9954 45.4600 53 0.9987 31.6190
24 0.9957 44.5310 54 0.9987 31.5490
25 0.9960 43.1470 55 0.9987 31.4390
26 0. 9965 41.5940 56 0.9988 31.4990
27 0.9970 40. 9000 57 0.9988 32.1520
28 0.9973 40.7490 58 0.9988 32.1240
29 0.9975 40.4930 59 0.9988 32.3070
30 0.9976 40.0370 60 0.9989 32.4770

M ERTTLIE Y, HERESS AR Sprpss o B B8/, HAE N 31. 4390, BB 52 R BL R 0.9987 , [
BEAS SORE RIS BRI 55 AN #EAT it /D — e [l . ARALA RBIIME AR 2,

MR 2 AT R B2 CHEHSE 1 DR &) UAEA i1 5 100 2, B LR /D IR ARE
EATA SRR XA T ik /D Rk, 323 45l T BT AW BRI ES SEIE,
BT RSB S, BT AR 3 H AR5 Hh S I Ay X L A s fEL
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Table 2 Parameters of moso bamboo’ s unite biomass model

2 ZHUE 2 ZHUE e ZHUH 2 ZHUE
Parameter Value of Parameter Value of Parameter Value of Parameter Value of
Parameter parameter parameter parameter
a 1.7854 sy -0.1816 aq08 -0.0961 a162 0.2165
a; 0.3288 ass -0.1134 Qy09 0.0311 Q63 0.2746
a, -0.0266 asg 0. 1755 ayy 0. 0865 [ 0.0034
as 0.0279 as; 0. 1902 agy -0.1719 Q65 0. 1470
ay, 0.1949 asg 0.1102 ayp -0.2091 Q66 0.2762
as -0.0506 asy 0. 0041 ay; 0.1812 ay67 -0.0427
ag 0.5016 ag -0.0183 [ -0.1172 Q68 —-0.0580
a; -0.1476 ag -0.2931 ays -0.1682 ay69 -0.0010
ag 0.0235 ag -0.1773 ay16 0.0679 aq79 0.1663
ay 0.0457 ag; 0.4276 ay 0.0697 ayg -0.1384
ay 0.0830 agy 0.5719 ag -0.1051 ayp -0.1271
ag; 0.1882 ags -0.2172 ajg -0.2249 a3 0.4862
ap, -0.1807 (% 0. 1899 a9 0. 0259 a4 -0.5332
ap; 0.4631 ag; -0.0518 Ay -0.2089 ay75 -0.4227
ay 0. 0603 agg -0.3389 a1y -0.2151 ay76 0. 1209
as -0.0764 agy -0.0037 a; 0.3228 ayy; -0.0852
a -0.1592 az 0.2348 Ay 0.3356 ajg -0.2715
2% 0. 1651 a; -0.1557 ayys -0.5009 a9 0.2895
a;g -0.2291 a -0.0328 a6 0.1794 ag0 -0.0250
27 -0.2939 a; —-0.0843 ayy 0. 0885 ayg -0.0352
ay 0.4245 azy -0.0101 (270 -0.2422 277 -0.1018
ay 0.1518 ass —-0.0944 a9 -0.1627 a3 -0.1114
ay -0.1030 a6 -0.0920 g3 0.0675 Qg4 -0.0328
ay 0.0397 a; 0.0322 a3 0.1058 aqgs 0.1019
ay, -0.1039 ag -0.1542 a3 0.0346 a6 0. 0969
ays -0.2794 azg -0.0936 ay33 0.3345 Qay87 0.0423
(2% -0.0725 agy -0.0035 a3 0. 1946 a8 -0.0696
ay; 0.6554 ag; 0.0043 Q35 —-0.4695 Qg9 -0.1377
asg 0.3877 ag, -0.1758 ay36 -0.4857 ay99 -0.0427
Qyg -0.1847 ag; -0.1254 ay37 0.4541 Q9 0.2205
as) 0.0725 ag, 0. 0024 ay3g -0.1342 a9y 0. 1998
as 0.2170 ags -0.0807 ay39 0. 1507 Q193 0.4192
as -0.0533 age -0.0733 Q49 0.3859 Qg4 0.2136
a3 -0.0769 ag; 0. 0207 [ 0. 1290 Q195 0.2138
asy 0.0803 agg 0. 0952 (277 -0.2601 Q96 0.0633
ass -0.2204 agy -0. 1565 Ay 0.2585 Q97 —-0.0950
asg 0.2334 agy 0. 1479 (o -0.0932 Q98 0.0801
as; 0.0949 ag; 0.0821 Q45 0.0053 Q99 0.3255
asg -0.1784 ag, -0.1196 A6 0. 0369 Ay 0.2991
asg 0. 1251 Qg3 -0.1253 Q147 -0.2217 ay01 0.3125
ay 0.2545 [N 0. 0491 Qg -0.3297 Ay 0.1923
ay -0.1550 ags 0.0319 Qg9 0.2151 a3 -0.1837
ayg 0.1419 Agg 0.0914 Q50 -0.0178 Ayo4 —-0.0666
ay 0.3072 ag; 0.2890 a5 -0.0303 [ -0.1176
Ay 0. 1040 agg -0.0607 (27 0.0795 Qo6 0.2696
ays -0.1057 agy -0. 1467 ays3 -0.1131 Ay 0.3388
[ 0.0383 a0 -0.1362 a5y -0.1453 (2 0.2084
ay 0.1789 Q01 -0.0817 ayss 0.0349 Ay09 0.0462
[ -0.1095 ayp 0. 0846 ay56 0.2186 ayo —-0.3448
ayg 0.1183 Q03 -0.1310 a5y 0.2118 ayyq -0.5069
asy 0.3644 o4 0. 1254 Qs -0.0301 aspp -0.2206
as; -0.0918 a5 0. 1598 ays59 0.4931 a3 -0.0199
as, -0.4193 Q06 0.2022 Q160 0.4376 ayiy -0.0348
as3 0.3826 ayy 0. 1816 a6 -0.6143 ay;s 0.0287
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Table 3 Observed and fitted values of moso bamboo’ s biomass
H -H Month-day
4% 04-13 04-16 04-19 04-22 04-25
(m) S FOHE SN MGHE S G W fobll SN gl
Diameter  Qbserved Fitted Observed Fitted Observed Fitted Observed Fitted Observed Fitted
value value value value value value value value value value
12.1 0.0812 0.0828 0.1765 0. 1466 0.4156 0.5031 1.0146 0.9901 1.3824 1.5775
7.3 0.0317 0.0306 0.0774 0.0768 0.2735 0.2754 0.4380 0. 4390 0.5893 0.5924
9.4 0.0530 0.0548 0.1080 0.1370 0.4149 0.3869 0.7340 0.7443 1.1198 1.1010
9.0 0.0767 0.0801 0.1884 0.1636 0.4336 0.4715 0.6773 0. 6841 0.9169 0.9463
13.6 0.1231 0.1239 0.2734 0.2789 0.7671 0.7667 1.2914 1.2920 1.9711 1.9708
11.1 0.0943 0.0909 0.2196 0.2504 0.3655 0.3306 0.7780 0.7568 1.1893 1.0848
8.4 0.0437 0.0346 0.1075 0.1248 0.3305 0.3061 0.5554 0.5275 0.8416 0.8119
8.1 0.0413 0.0473 0.0987 0.0808 0.1929 0.2177 0.4261 0.4199 0. 6552 0.6976
12.3 0.1475 0.1475 0.2291 0.2573 0.6521 0.5797 1.0462 1.0803 1.8984 1.7183
10.9 0.1010 0.1025 0.2375 0.2096 0.3532 0.3596 0.6297 0. 6667 0.9064 0.9615
H -H Month-day
bz 04-28 05-02 05-04 05-07 05-10
(em) SWE AIHE SWE A SWE ATHE SE ATHE A A
Diameter  Observed Fitted Observed Fitted Observed Fitted Observed Fitted Observed Fitted
value value value value value value value value value value
12.1 1.7576 1.9599 2.3234 2.2550 2.8887 2.9165 3.7262 3.7393 4.6170 4.6134
7.3 0.8925 0.8890 1.3115 1.3193 1.6129 1.6130 1.7718 1.7560 2.0138 2.0115
9.4 1.5146 1.5124 1.9417 1.9212 2.3576 2.4078 2.8579 2.8435 3.3769 3.3597
9.0 1.1974 1.2485 1.5672 1.5483 2.2889 2.2091 3.0379 3.0896 3.7982 3.8264
13.6 2.6185 2.6263 3.7956 3.7884 4.4025 4.3969 5.4692 5.4742 6.5940 6.5937
11.1 1.7332 1.6281 2.4657 2.5169 2.8771 2.7823 3.6290 3.6563 4.2210 4.1976
8.4 1.1216 1.0673 1.6371 1.6732 1.8987 1.9251 1.9622 1.9609 2.0260 2.0166
8.1 0. 8449 0. 8605 1.0996 1.0945 1.3935 1.3875 1.6883 1.6584 2.0297 2.0215
12.3 2.7890 2.6494 3.3292 3.4163 3.6659 3.6116 4.1293 4.1112 4.6085 4.6177
10.9 1.4886 1.5310 2.0883 2.0524 2.4150 2.5028 2.7466 2.7283 3.0565 3.0804
MR 3 AT LA Y R B T A R AR W A IR EE 2 0.2000 - .
PR 0.2518, HATH BN, BATEKEER |, 100 ] A
YT RIS B, RRBEEN () B F ool 0, L et e
KR MR B 8, X B T, BT & g0 [ oo oY N, T T
BRI R A, BRI 1. §owop C
W 1 AT LA H B T B SN BCR R 2000 | ..
EIMBBAI, KIHREN AW E D, TEMEE 0 20 40 60 w0 100 120
BEHLLLB N BEE T, (D), T, (k") , T, (¢*) Brii AR Figure scale
Rm, MEERE ST, BRI E £ B R
%Eﬁfgg;‘k ° Fig. 1 Scatter plot of error’ s dstribution

2.2.2 S5EGEITERHE

W T BT EY B BB BB PTES 2 B, 56
| BB YR S A LB R, A S BATES | BB A B I G B R B R S0
HIXFEBCE A RN

WA M = oD H* % AW RAG AR, N 2. 2. 1 R TRl I, BATES 1| BrBUAE BARKES"E
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