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Measurement of Stumpage Factors and Its Applicability of the RD 1000

WU Xiao-ping. YUE De-peng” .CHEN Jin-xing, YAO Bing-quan, YE Tian-xiong.YUE Pan

(Key Laboratory of Silviculture and Conservation of the Ministry of Education ,Beijing Forestry University ,Beijing 100083, China)

Abstract: The traditional forest measuring instruments are very insufficient and cannot meet the require-
ments of providing the reliable stumpage data quickly,instantly and accurately for scientific research and
other relevant departments. To make up the deficiency of current measuring instrument,an electronic tree
measuring instrument which is manufactured by Laser Tech Company was introduced from America. To
verify the accuracy and applicability of the RD 1000 tree measuring instrument,a series of researches based
on the theory of error were implemented in Beijing Olympic Forest Park and Jiufeng National Forest Park.
Measurement data of the traditional equipment calipers and total station had taken as the relative true value
and a comparison was made between the relative true data and the RD 1000 measurement data. The results
indicated that the RD 1000 could reach a millimeter level in the DBH measurement and a centimeter level in
the measurement of the tree height,besides it had a wide applicability and was barely restricted by the site
conditions. The RD 1000 could totally meet the requirement of precision forestry and provide a feasible
technical support for the development of forestry in China.
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Fig. 1 Views of the RD 1000

e N
EDIT /l\ HUD
UP
BACK ENTER| FWD
&« < -
MODE D(:LVN (b
\ %

B 2 RD 1000 g &1 E
Fig. 2  View of the RD 1000 keypad
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Fig. 3 The schematic diagram of RD 1000 measuring DBH
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Table 1 The comparing accuracy of measured data of tree

DBH under different terrain conditions
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Table 3 The diameter class and errors of tree DBH measurement

LY Sig. AH iR WRERZE mKiRE
M &1 EXe /cm /cm /em
ZEpE 0,000 0.993 40.190  =£0.380 0.38
B 0. 000 0.999 +0.206  40.412 0.41
it 33 0. 000 1. 000 +0.188 +£0.376 —0.34
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Table 2 The comparing accuracy of measured data of tree

DBH of eight main kinds of tree species

(i Sig. *E%& i MMRERE moREE
/em X4 /cm /cm /cm
4 0. 000 0. 890 +0.181  +£0.361 0.29
6 0. 000 0.915 +0.178  +£0.357 0.29
8 0. 000 0.948 4+0.190  +£0.379 —0.29
10 0. 000 0.934 4+0.197  +0.394 0.37
12 0. 000 0.957 4+0.213  £0.427 0.41
14 0. 000 0.911 +0.192  +0.384 0.29
16 0. 000 0. 947 +0.176  +0.351  —0.29
18 0. 000 0. 946 +0.184  +0.368 0.27
20 0. 000 0.947 40.200  =£0.401 0.27
22 0.001 0.937 +0.197  +£0.394 —0.29

LLINE T S el
F 0. 000 0.991 +0.183  +0.366  —0.36
AR 0. 000 0. 999 +0.209 40,417 0.33
A #1 0. 000 0. 999 +0.195  40.390 0.37
Tk 0. 000 1.000 +0.189  £0.378  —0.32
WAy 0. 000 0. 992 +0.189  +0.379  —0.29
2 0. 000 0. 996 +0.216  40.431 0.38
[ AR 0. 000 1. 000 +0.169 +0.338 —0.29
THIAL 0. 000 0.998 +0.195  +0.391 0.27

Hi 2% 3 W], ZEf# A RD 1000 H, A% 430 5t
WA i E kT A 56 43 B A OC RECER L T 1,
Sig. HAHR = 0. 000<C0. 05, ¥h B I & K Al RD
1000 075 (4 B0 H A3 FE 7 W 0 (0 2R 1k 06 R 5 v iR 25 0
1E+0.2 em 7245 5 H 4 45 5 A B R 108 22 1 16 A B
BREFVFEEZ N . X UL TE LS (9 52 AR U TAF
W R ZZ M AR RN A B B R AL #R PTRE RD 1000 H
-0 S Ml A SO L A A AR R ELAELAE
2.1.4 FRREMMIEH T EHEHH T A R AR
9y Y L B4 37 AR A T8 R Y B A TR HORS B A L I
T8 A N A% SR A [) O 5 88 T B 57 AR $ A% B K]
g3 2% 4 BN T R AR B 37 AR LR A [a) 080 BE 25 T /Y
RO .

4 AEIAZRHEREMMES FHIZEER
Table 4 The errors of tree different diameter class

in different observation distance
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/em <3 m 3~5m 5~7 m >7m
4 0.06 0.18
6 0.09 0.04 0.15
8 0.13 0.08 0.17

10 0.17 —0.06 0.09 0.11
12 0.08 —0.02 —0.03 —0.1
14 —0.12 —0.03 —0.08 —0.11
16 0.11 0.01 —0. 04 —0.13
18 —0.13 —0.1 —0.07 —0.4
20 —0.26 —0.09 —0.06 —0.14
22 0.19 0.14 0.24
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Table 5 The comparing accuracy of measured data of tree

height under different terrain conditions
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Table 6 The comparing accuracy of measured data of tree

height of eight main kinds of tree species

" = - ———
i s e TR BERR SRR
M 0,000 1. 000 +0.028  +0.056 0. 045
R 0. 000 1. 000 +0.017 +0.035 0.031
WA 0.000 1. 000 +0.019  +0.038 0.033
B 0.000 1. 000 +0.017  +0.033 —0.027
A 0. 000 1. 000 +0.016 +0.033 0.031
B 0.000 1. 000 +0.021  +0.041 0. 032
EH&  0.000 1. 000 +0.017  +0.035 0.027
Mis 0.000 1. 000 +0.017  £0.034 —0.027
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Table 7 The comparing accuracy of measured data of tree

height in different height range

. .. AH fR2zE O WBRIRZE RRRZE
W@ /m o Sig. 2
EX/e /m /m /m
<5 0. 000 1. 000 +0.012 +0.024 0.019
5~10 0. 000 1. 000 +0.018 +0.036 0.033
=10 0. 000 1. 000 +0.023 +0. 046 0. 045
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Ve X4 /m /m /m

Y583 0. 000 1. 000 +0.024 +0. 048 0. 045
w 0. 000 1. 000 +0.018 +0.036 0.033
[5& 3 0. 000 1. 000 +0.016 +0.033 —0.032
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Table 8 The comparing accuracy of measured data of tree height

under different leaf conditions

%ﬁ Sig. fii ?FEI?& hiRzE WBRIRZE  RKiRZE

i 4L EX /m /m /m
BAKVEMRT 0.000  1.000 40.028 40.056 0. 045
BAYENEE 0.000  1.000 4£0.014  20.029 0. 025
WIETEMRT 0.000  1.000 2£0.017  20.033  —0.030
W TE S 0. 000 1.000 =40.010 +0.020 0.019
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