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As high spatial resolution remote sensing images and LiDAR (light detection and ranging ) technology
applied in forestry to extract tree crown and height automatically, new models are needed to predict forest
stand information. Based on the investigation of 178 sample plots distributed in Beijing, the most common
used crown diameter( C) -diameter at breast height( D) models and tree height( H) -D models were chosen
to predict D from C and H for thirteen common tree species in Beijing. The results showed that not all
tree species’ C and H had close relationship with D. Tree species of Ailanthus altissima, Cedrus
deodara, Koelreuteria paniculata and Populus canadensis had high correlation of D-C and D-H equation,
with determination coefficient (R*) value higher than 0. 7 and 0. 5, and above 0. 8 by combination C and
H to estimate D. But the C of aspen, China savin, Oriental white oak, Chinese pine and the H of
walnut, willow, Chinese scholar tree, torch tree, Chinese pine were poor correlated with D, both with a
R’ value lower than 0. 3. Regional site conditions and stand variables (site index, stand age and density )
were suggested to join with C and H to improve the D predicting accuracy in the next step work. This
method can be used in estimating D and other stand information with C and H automatically extracted by
modern remote sensing technology, which can realize quick and economical forest resource investigation
and update.
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Fig. 1 Distribution of sample plots in study area
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Tab. 1 Statistics in basic data for 13 common tree species in Beijing

R Fd A% D,/em D /fem D /em SD, H,/m H/m H, /m SD, C,/m C,/m C,. /m SDg
B Ailanthus altissima 125 39.2 4.0 12.5 6.5 15.8 2.1 7.1 2.6 11.3 1.5 4.0 2.2
T Cedrus deodara 47 59.5 45 245 13.4 132 1.5 7.5 35 142 09 64 3.1
Wbk Juglans regia 519 548 7.0 17.1 6.9 17.8 3.1 82 2.4 19.1 2.3 53 2.1
I8 Koelreuteria paniculata 74 39.7 6.4 14.7 8.9 14.3 3.4 6.6 3.1 10.2 2.1 4.6 1.9
JHAS Pinus tabulaeformis 3939 35.0 3.0 16.2 5.1 18.1 0.9 8.5 2.6 9.3 0.7 3.9 1.1
A Platycladus orientalis 1672 50.3 3.5 11.8 4.4 14.3 2.2 6.9 2.0 7.6 0.6 2.9 1.0
J#% Populus canadensis 305 53.5 7.6 17.4 8.3 34.8 4.5 15.2 5.3 9.6 1.3 3.4 1.5
it P. sp. 1983 50.3 3.2 18.3 6.3 29.3 3.9 16.7 4.4 11.1 0.9 4.0 1.2
MKk Quercus aliena. 367 39.2 3.5 19.1 8.1 17.8 4.2 9.1 2.5 8.7 1.4 4.3 1.2
JIERE Rhus typhina 130 252 6.1 9.0 2.7 92 36 53 12 56 19 29 0.9
[F14A Sabina chinensis 102 34.1 6.7 15.4 5.5 12.2 3.2 7.1 2.2 6.0 1.3 2.8 0.9
WA Salix babylonica 298 38.2 7.0 17.2 6.0 25.3 2.5 10.9 3.6 11.7 1.1 4.4 1.9
[E 48 Sophora japonica 252 57.5 4.5 18.7 8.0 22.9 4.3 11.3 3.9 11.7 1.2 5.0 2.2
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Tab.2 Five candidate functions for D-C relationship
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Tab.3 Ten candidate functions for D-H relationship
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Tab.4 Five D-C regression functions for P. canadensis

b D-C [l 57 R>  RMSE F

1 y=4.521x+2.312 0.720 4.639 796. 447
2 y=5.953.0%" 0.717 4.665 785.649
3 y=9.217> 18 0.667 5.061 629.725
4 y=15.509Inx +0.333 0.645 5.225 562.404

5  y=0.039x% +4.172x +2.939 0.721 4.637 797.798

H:n =305,

£S5 AR B AERKMEAEML D-C EIFRE
Tab.5 Optimal D-C regression models for thirteen

common tree species in Beijing

) Fif D-C 157 R> RMSE F
R y=2.694x +1.825 0.795 2.940 476.104
Ty =3.320x% 0.830 5.488 254.016

ik y=0.0894% +1.007x +8.737  0.630 4.179 897.180
asH =2, 16742 0.749 4.434 215.272
P y= —0.1514% +2.595x +8.604 0.093 4.811 403.666
AT y=0.267x% +1.370x +5.240  0.490 3.160 1605.314
¥ y=4.521x +2.312 0.720 4.639 796.447
BB y=-0.072% +3.183x +6.906 0.250 5.472 665.576
WiltE  y=3.334x +4.779 0.271 6.882 135.563
KIERE y = —0.6812% +6.472x —3.341 0.413 2.041 541.753
BIHI  y=5.017Inx +10. 444 0.076 5.224  8.289
MIBE  y = —0.0582% +2.826x +6.078 0.503 4.239 299.019
EL  y=0.437x% — 2.446x +17.945 0.588 5.132 367.050
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Fig.3 Relation of D-H for P. canadensis
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Tab.6 Ten D-H functions for P. canadensis

75 D-H [a] )45 K2 RMSE F

1 D=1.161H-0.216 0.59 5.580 455.196

2 D=1.121H""® 0.596 5.580 455.163
0. 0. -1 )

3 o070+ JO.0B(H-1.140) +0.91 506 5 576 456,229

0.004

_In(9.484H) —1In(45.073 - H)

4 D 0.576 5.716 419.323

0.089
In{1+ "
5 "\ 2940403 0.596 5.580 455.325
0. 000 295
! (1 H ) 1
n +— 0.989
6 p- 4910.303 0.59 5.581 455.237
0.000 182
1
H 0.97
7 [1 - (2570 708, 774) ] 0.563 5.497 393.810
b= ~0.000 002 73
~24.754
8 D= e 0.562 5.808 401.087
8 139. 738H
9 D= 0.596 5.580 455.304
~26.834
10 D=2~ 0.566 5.783 406.503
7 on =305,
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ST AR A 5 R AR A R A DG | T R R
FZERT ) D-H ALY R #Ead 0.7, [ AN R
MBI 0.5, ARk AN JCHERS IR | R S S
FhEY D-H AR RPIEF 0.3,
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Tab.7 Optimal D-H regression models for thirteen

common tree species in Beijing

R Fh D-H 187 R? RMSE F
RtE D=1.023H"% 0.707  3.514  298.146
TFY D =4.874H"% 0.556  8.863  65.049
®He  D=12.078H"' 0.015  6.815 8. 206
25 D=1.704H" 132 0.770  4.244  241.39%
s D=0.773H +9. 606 0.158  4.635  739.651
e D =1.377H +2.307 0.371  3.511  984.107
¥  D=1.161H-0.216 0.596  5.580  455.196
WH D =0.909H +3. 156 0.404  4.878 1353.878
Wi D =2.449H% % 0.397  6.248  240.416
KIERE D =0.937H +4.038 0.167  2.431  25.682
BM1  D=1.682H +3.452 0.450  4.033  81.710
MBS D=6.147 9H**® 0.192  5.401  70.550
FM D=4 524H" 0.263  6.867  91.571

FHIAE . I 13 AF WARF AL T 61
D=aC +bH +¢ (4)
D=aC" +cH" +e (5)

SRR BRI A (4) L (5) , R HRALHY
D(C,H) AL A5 5] 13 ARy g 42 Ak s 8 (%
8) ., RAk FHAS R A I AR A AR Y R
i 0. 8, RMSE FITE RN 2. 371 ~5. 085, IHAA ) R* 5%
I, 2 0. 190, - Atb A% B 14 B9 42 45 U R* 24 0. 405 ~
0.618 ,RMSE 4 2. 054 ~5. 854,
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X 13 AR Bl ) B A% A AR Y 1 AT E R 43 T
(FR9) A MR et e | B e 4B 5 Mg 48 AH SR AR
R A e, e A e A R 2R 5 Y D-
C H BAME T 5 iR = B AR A D-C, D-H 73 A%
B, AR S S s S ER, EA
(1) D-H FHOCHEAR T D-C B8 (HE iR W28 62
Je PRI AT — 2 B 5, ARk G KIER ) € H

®8 LW 13 NERKME D-C. H &M EFHEE

Tab.8 Optimal D-C and H regression models for thirteen common tree species in Beijing

RFh D-C H #7) R? RMSE F
Btk D=1.833C +0.983H - 1. 747 0. 866 2.371 797. 785
ESL/N D =0.370C"™* +29. 873H" > —28. 576 0. 854 5.085 304. 693
1%k D =2.588C —0.202H +4. 894 0.618 4.241 855.973
) D=2C +1.503H —4. 402 0. 828 3.675 345. 904
liiE/N D =0.866C +0.653H +7.274 0. 190 4.545 926. 419
KE] D =2.377C +0.745H - 0. 26 0. 559 2.940 2113.971
s D =3.203C +0.567H - 1. 971 0. 801 3.912 1245. 867
L) D=1.685C +0.752H -0.912 0. 500 4. 469 1994. 690
Hit iR D =1.3752C" "™ +72. 611 H* '™ -87.112 0.471 5.854 324. 951
JHER D= -18.942¢C "1 _12. 859" 128.797 0. 405 2.054 89. 331
yicl D=0.341C +1. 64H +2.792 0. 452 4.023 82. 580
Mt D =34.789C" "% +0.372H" % ~32.523 0. 544 4.059 353.216
=LA D =2.248C +0.673H -0. 127 0. 601 5.053 386. 637
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0.190,
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Tab.9 Comparison of D estimating effects of
C, H and combination of C and H

D-C D-H D-C .H

ol
R? RMSE R? RMSE R? RMSE

R 0.795 2.940 0.707 3.514 0.866 2.371
ES/N 0.830 5.488 0.556 8.863 0.854 5.085
bk 0.630 4.179 0.015 6.815 0.618 4.241
e 0.749 4.434 0.770 4.244 0.828 3.675
RliEVN 0.093 4.811 0.158 4.635 0.190 4.545
ke 0.490 3.160 0.371 3.511 0.559 2.940
it 0.720 4.639 0.596 5.580 0.801 3.912
L) 0.250 5.472 0.404 4.878 0.500  4.469
TR 0.271 6.882 0.397 6.248 0.471 5.854
KHERE 0.413 0 2,041 0.167  2.431  0.405 2.054
il 0.076  5.224  0.450 4.033 0.452 4.023
Wiy 0.503 4.239  0.192 5.401 0.544 4.059
£ 0.588 5.132 0.263 6.867 0.601 5.053
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