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Modeling and Application Test of Larch Stand Volume Based on Aerial
Lidar Point Cloud

GAO Jinping, SUN Zhongqiu, YU Huina, GAO Xianlian, WU Fayun, LIU Yingchun
( Academy of Inventory and Planning, National Forestry and Grassland Administration, Beijing 100714, China)

Abstract: Based on the LIDAR point cloud and ground sample survey results obtained from the satellite- air-ground comprehensive
test in the Northeast China Tiger and Leopard National Park, with emphasis on the larch( Larix spp. ) case, this paper explored
the laser radar survey mode method of larch forest volume model theory, and combined with the type 2 investigation results of key
state-owned forest region of Inner Mongolia in northeast China. The results of the model were used to preliminarily
calculate the hectare stock of some type 2 subcompartments of larch in this area, which was an effective attempt to apply the
results of the Lidar research model in the direction of business application. From the model results and application test results in a
small scale, larch forest stand volume precision of the model could meet the requirements of the forest resource planning and survey
technology regulation, thus it can be applied in practice. To achieve truly scale business production and application,
we need to makedeep effortsin model precision, universality and scale application efficiency.
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Tab. 1 Lidar sensor parameters
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Fig. 1 The coverage of Lidar point cloud data
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Tab. 2 Data table structure of ground surveysample plots ( partial factor)

' TR 4 FERNE

1 YDH FE Hh 4 5

P) SHU ZHONG W b 2 5

3 SHU_GAO_J W 2%

4 YU_BI_DUJ IS A 55

5 PJ XJ FE AT 2 B 1%

6 PJ SG FEAF 54 5

7 SHU G MAX FE A 5 KA 15

3 SHU G MIN FEAR 5 /N 1
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Tab.3 Examples of main survey factors of the sample plots ( partial plots)

Y SHU ZH SHU_GA YU _BI_ PJ PJ_ SHU G_ SHU G_ XU
DH ONG 0oJ DUJ _XJ SG MAX MIN _Jl

2224241500001 150000 4 1

51609 19.4 . 2. 24 .5 5.5 9.4
2224241500001 150000 4 1

21150 2.4 16 .9 21 .4 3.5 9.0
2224241500001 150000 1 1

1 8.2 6.3 1.4 3.6 0.8
2224241500001 150000 1 2

2555 8.1 7.7 10.3 1.8 2.4
2224241500001 150000 1 1

1165 7.0 6.9 9.1 5.1 15
2224241500001 150000 1 1

11655 10.0 8.2 1.2 6.3 2.7
2224241500001 150000 4 2

45559 2.6 L 21. 3.4 10.7 10.6
2224241500001 150000 5 3

53510 19.0 21 .8 5.5 7.3 14 .3
2224241500001 150000 4 1

a7 21.5 17.7 23 .4 6.0 5.6

%%21%2415000015 150000 5 3 18 .2 2.0 2% .3 4.5 16 .6

%%21%2415000013 150000 3 2 147 128 16 2 47 04

2242415000013 150000 3 1 9.6 15.6 20.4 9.3 6.9

22242415000013 150000 3 2 17 .3 5.5 18.2 4.9 8.7

2519

22242415000013 150000 3 3 12 .2 14.0 17 .4 4.4 9.1

3520

22242415000013 150000 3 1 16 .6 15.8 18.8 6.4 7.4

1521

22242415000012 150000 2 2 11 .6 1.1 15.3 35 5.2

2527

22242415000013 150000 3 1 13.9 1.9 15.8 2.4 5.7

1703

22242415000012 150000 2 2 13.4 1.4 14 .5 55 6.5

2704

22242415000013 150000 3 3 n.7 13.2 17.0 35 8.2
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Tab. 4 Initial variable analysis of lidar point cloud data
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X v AERE;, o, o600 NFFER HRE x, » x - ..., x, NEBELE; 5 NiEE
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FIH 40 DNEMAFEHEETERL, RT 17 e FRIGUEA UG IRE B o R 2 70461 1713 J7 2
i, BHZEPEIAEAERE . HTRIMEERZ, — L5FFMAEAS LR EZRD
FlHZ /e &2 . Bk, HIRBUN AR RS FHEBNEEIIT  Pearson T, il Pearson AHK
ZHHN, V5 B Pearson FHICREEBUR( <0.3) AR,

F I D [ A 15 200 1A R B @Ak B B, RAYoE 2B RY) L BRIRE
( RMSE) . #X#7 1% Z( rRMSE) « “FRIEXHREZ( MAE) « P 48 xF 5 4> iR %

( MAPE) . & 1A # Xt 3% 2 ( TRE) K1l & 455 78k I RS &

A 3B 8] )9 0 e g AR AR B, 2 il g 50% =R E MR he ) ARG
( CC) , gigs Foh:
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PR BERAGI 17 ANVE R SR UEFE L) B AR B A, 4 i AR A B A, UME
A FEHRE A SO BT B[ |4, B E K RN 0.84, RMSE A 23.77m’ /hnt
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Fig. 4 Scatter plot of estimated and measured volumeof the sample plots for validation
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Fig. 5 Scatter plot of estimated and measured volume of 21subcompartments of Larch and type 2
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Tab. 5 Table of comparative analysis of estimated andmeasured volume ofthe Larch subcompartment

/INYE A0 & FL/ SENE A NPETE AR/ b 4 X iR =/ AH X

95 (w /M) (w0 /he) (/) R/ %
0800012 181, 90 170. 52 22. 88 1. 38 6. 7
0800013 191. 93 170. 76 16. 34 21 17 12. 4
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0800019 210. 55 166. 92 1. 20 43. 63 26. 1
8100002 108. 05 120. 21 14. 89 12. 15 10. 1
8200001 144. 92 131. 17 12. 12 13. 75 10. 5
4500003 87. bl 80. 39 4. 29 7. 12 .9
5400018 184. 40 177. 19 17. 9 7. 21 1
5400019 175. 21 172. 21 37. 75 3. 00 .7
5400024 187. 10 134 00 33. 64 53. 11 39. 6
5400028 196. 63 217. 12 14. 44 20. 50 9. 4
5400031 197. 63 156. 29 26. 67 41. 34 26. 5
0100018 95. 04 102. 15 9. 12 7. 11 7. 0
0100025 86. bl 115. 09 4. 89 28. 58 24. 8
7800081 145. 88 138. 11 5. 68 7. 77 5. 6
8000014 158. 62 141. 29 12. 71 17. 33 12. 3
( %)
N it T2 A Szl % /N HE 1 o % iR 2 %
o= (/) (w / hit) ( ht) (1 /o) R/ %
3800047 213. 80 204. 74 7. 28 9. 06 4. 4
6400021 219. 98 193. 40 15. 53 26. 59 13. 7
2300002 169. 11 137. 83 5. 66 31. 28 22. 7
1100031 170. 15 151. o4 10. 18 18. 51 12. 2
2200007 205. 88 208. 83 17. 21 2.95 14
1500010 261. 59 215, 36 24. 30 46. 22 21.5
RZ2 =0.78 LN 57364, 58 hm2 — 25U NIE A E
RMSE =25, 22 m33 / hrr122 rRMSE=0.16 Hl )
BURRE ,, MAE=20.46m3/hm? MAPE = 13 /stylfsl%u?%r%gmu
*ﬁxﬁ%ﬁ: 89. 4%

HILRT AR, —H I R 54 0.78, EIEUFH A ANJEEFEEAG AR A 89.
4% o

3.3 IR R AN SO VA RNk Ry TR VR RS /N BIE L 1T AR E AR

BT RACR A 2~ E — NI EATRASCR, $2 B 2018 4 T Jie S 1 25 1) 4 A 9 A /N BE
266 A ( HERFRSY V& AE R D% W bR E Ry, /N BE T 3 AR 4 7.22hm’) 5 BN A B — A4k R A SREL
MIBOCTE X A 8l E, RIX 266 RPN R o BdE; R JE U © - 5L H) I R AR
o E R AR N PR IR ERE o o, NIEERGIES N BESC R EE R
KnE 6 Fis.
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Fig. 6 Scatter plot of estimated volume of 266 larch subcompartments and type 2 background survey
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