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Study on Characteristics and Volume Estimation in Each Stratum
of Typical Natural Broadleaved Forest in Mid-subtropics
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Abstract ; [ Objective ] To investigate the key stand-description factors in strata (including the whole stand and
each stratum) of typical natural broadleaved forest in mid-subtropics. [ Method ] The mean DBH, mean H, stand-
ard deviation (SD) , and coefficient of variation (CV) in each stratum were used to calculate, and the proportion of
stems and volumes in each stratum were also analyzed. The mean height ( H,) and the median height (H.) of stra-
tum were used to replace the individual height ( H) to estimate the volume, and the variance analysis and relative

error were implemented to test the feasibility. [ Result] The results suggested that the CV of whole stand was bigger
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than stratum [ , I, and I, the CV of each stratum increased with the height of stratum decrease, the CV of stra-
tum [ and II were coincident approximately and smaller than the CV of stratum [ll. The stem proportion of stratum
I and [T was between 20% and 30% , but the volume proportion more than 90% . The result of the relative error
suggested that the errors of the whole stand, stratum [ and stratum Il were less than 5% , and the error of stratum
Il was less than 10% in each sample plot, corresponding to the accuracy of productive practice in general. The re-
sults of variance analysis showed that the value of stand volume (p) calculated in the three methods all bigger than
0.05. [ Conclusion ] At the typical natural broadleaved forest in mid-subtropics, the volume of light receiving stra-
tum (including stratum [ and stratum Il ) is absolutely superior so it is the key point in the field investigation. The
relative error among these methods in mean height (H,) and the median height ( H_) of stratum and the individual
height (H) conform to the accuracy requirement in the practices. The result of variance analysis also showed that
there is no statistically significant difference in stand volumes calculated by the three methods, which means that the
mean height and the median height of stratum could be used to replace the individual height to estimate the volume
in typical natural broadleaved forest in mid-subtropics and meet the accuracy requirement and improve work efficien-
cy simultaneously.
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Table 1 Mean DBH of each stratum

bR S 42 Mean DBH/ cm HrifE2E Standard deviation/cm 75 2 Z 8 Coefficient of variation/%
Sample &k FI1WE HNEE FNWZE @k FIWZE FIEE FENEE 2k FIWE FIEE FNEZE
plot Stand Stratum | Stratum [[ Stratum [ Stand Stratum [ Stratum I Stratum Il Stand Stratum [ Stratum [ Stratum Il

1 21.3 44.9 21.9 9.4 15.0 14.3 6.3 3.2 71 32 29 34

2 26.1 66.4 27.5 11.0 19.9 22.6 8.9 4.7 76 34 32 43

3 21.9 51.3 31.9 10.5 15.7 14.1 11.8 4.4 72 27 37 42

4 23.6 45.4 25.9 10.8 17.1 15.3 12.0 5.2 72 34 46 48

5 22.1 51.1 29.3 9.4 16.3 16.5 12.1 3.4 74 32 41 36
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Table 2 Mean height of each stratum

kR S Mean height/m HrifE2= Standard deviation/cm AR S Z2HL Coefficient of variation/ %
Sample  &Fk B 1WE BIEE BIEE  oF BI0E BIEE BIEE o HI1EE S1EE HIER
plot Stand Stratum | Stratum [[ Stratum [ Stand Stratum [ Stratum I Stratum I Stand Stratum [ Stratum [ Stratum Il

1 26.99 31.25 20. 66 11.50 14.84 3.11 2.16 3.43 55 10 10 30

2 28.06 33.68 20. 64 12.00 15.94 4.12 2.53 3.77 57 12 12 31

3 24.10 29.76 21.30 12.39 12.62 3.17 2.15 3.85 52 11 10 31

4 24.69 27.91 19.06 12.39 13.05 2.97 1.37 4.02 53 11 7 32

5 25.51 30. 88 21.56 11.28 14.09 3.81 2.60 3.49 55 12 12 31




562 NI /A = S 1 S %30 &

M2 R al DUR L AR AR v ) B2 RIS T2 P 20 i 4 728 5 R B A AR [R], 5026
HA—E 25 e Bt 2 ShnifE (28.06 m) I MEMAR & 528 [ WE—FEARx .
RETE 3 SARMENL(24. 10 m) , & Z [ AH 22 A 5] 4 S5 MLATE 2= A AR i e, 2% b e el 8] F) 22 BN
m; B 7 L 4 bR 23 P B R RO AR E2E A 12, 62 ~  BRORAY 12,39 m(3 SARUEHL AN 4 SARHEH ) 5 /)
15.94 emZ [A] (F/PAYIE 3 ShRfiEd, i RIGIE 2 %5 B9 11.28 m(S SAruid) #2200 1. 11 mo HApRuEZ
PRUEHL) | bn o 3t bR BB i AR S RO AE (£ 3.43 ~4.02 m Z[A], A8 5 R HME 30% ~32% 2
50% VA b X VIR R SRR ASH b B m s OB BE B I, IS S R MR bk a0 HU AR TR JZ AR I =
i, AR — B EHL N BORP S 22 50 2 R MZ RS Ko S IR 2 02 B 2 R MR OR R 51 20 A de K1Y
HEAl IZ

M2 R, A FFRHEHL ST T2 7 20 e AR G0 Je LA 2 g LR DE AT 1, LS Bk
25RO, BRI 2 ‘SARiEis® 33. 68 m, d/ly  ARUEMIASARZE (BLEE Ak M5 )2 ) B 7 A ~F- 22
(4 ShREL A 27.91 m 25 TR FRE AR (EH ARERFVE S RBOTLUE & b0)2 P39 fE 25 5
WEZERE S AR R F B /N, b T 3.97 B3 ARG 2 AR ME2ZE T AR 5 RBOH R T 4
~4.12 m Z[a], HAZ S RACH X ARy 2 B0 MO R, AR RS T2 A L), 7>
INAET 10% ~ 12% Z 8], BEWI A T EJZAIAMORRS 25X A2 9B R 22 3 R 8 A ki 1/
ey e AR R AR AT FA N 5,45 M2 WAL S RECRAREER T I JZ &, Hd

S N JE PR &AL T 19.06 ~21.56 mz WIRAR T ehkor i sh 280, 26 M2 244 s 7%
], RIS ShriE 5 iR/ | ShrifEshzm) SRR R R IR RS D E MR BR 8 2, 701k
M2 2.5 mo 55 L2 W b E 2276 1.37 ~  MXER T IR2 T ™,

2.60 m Z[a], 285 REAE 7% ~ 12% Z [A] 5 1L )2
®3 BEMERBMER
Table 3 Stems and volume of each stratum

Fife AL PRELL f1 A LA

Hi= Stems/ (N + hm ~2) Proportion of the stems/% Volume/ (m* « hm~2) Proportion of the volume/%
Sample #TWJZ BIWE  FHWZE  HIWE FIEZE  FIEZ  HwE $IwzZ Sz SzZE  SI2 Sz

plot  Stratum I Stratum [T Stratum I Stratum [ Stratum [I  Stratum Il Stratum [ Stratum [I  Stratum Il Stratum [ Stratum Il Stratum IT

1 180 160 780 16 14 70 388.670 59.069 31.964 81 12 7
2 92 188 632 10 21 69 447.357 106.096 36.121 76 18 6
3 100 156 804 9 15 76 265.197 119.658 43.870 62 28 10
4 208 88 736 20 9 71 409.660  40.498 41.406 83 9
5 108 176 736 11 17 72 294.474 115.950 29.511 67 26
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The Proportion of Stems and Volume of Light Stratum and Non-light Stratum
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Table 4 Volume and relative error of mean stratum height

2 M4y Stand

5 [ )2 Stratum [

5 11 WV )2 Stratum [ 25 MW7 )2 Stratum I

bRt 5

Sample plot M Volume/  HIXFiR2E B Volume/  HIXFiRE M Volume/  HIXFREE M Volume/  AHXHE 2

(m® - hm~?) RD/ % (m® - hm™?) RD/% (m® - hm~?) RD/ % (m® - hm™?) RD/%
1 480. 940 0.258 389.500 0.213 59.236 0.286 32.204 0.749
2 590.712 0.193 447.908 0.123 106. 368 0.255 36.440 0.881
3 429.760 0.242 265.592 0.149 119.896 0.199 44.272 0.919
4 492.996 0.291 410.528 0.212 40.512 0.030 41.956 1.329
5 441.252 0.299 295.276 0.272 116.224 0.235 29.752 0.821
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Table 5 Volume and relative error of median stratum height

- LAY Stand % 1 W2 Stratum | 25 11 WV )2 Stratum [ SV JZ Stratum 11
Sﬁﬁfﬁ;ﬁ # M Volume/  AXFiR2% &M Volume/ AT 2% &M Volume/  FSTHHRE #1H Volume/  AXHRZE
(m® « hm~?) RD/ % (m® + hm~?%) RD/ % (m® - hm~?) RD/% (m® « hm~?%) RD/%
1 478.304 -0.292 386.368 -0.593 60.216 1.941 31.720 -0.761
2 591.068 0.253 445.552 -0.404 112. 140 5.698 33.376 -7.604
3 426.436 -0.534 267.788 0.978 118.192 -1.225 40.452 -7.787
4 495.672 0.835 414.908 1.281 42.428 4.761 38.336 -7.411
5 439.788 -0.033 301.224 2.293 110.432 -4.758 28.128 -4.685
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