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Table 3 Comparison of canopy heights from waveform of fixed and variable gain
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of Temperate Coniferous—broadleaved Mixed Forest in Quebec, Canada

Chen Jiyi',Li Guoyuan"'*,Peng Jun'?®,Liu Zhao',Zhou Xiaoqing"’
1.Land Satellite Remote Sensing Application Center, Ministry of Natural Resources, Beijing, 100048, China;
2.Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and Application, Nanjing,
210023, China;

3.Shandong University of Science and Technology, Qingdao 266590, China “
ac’

space—borne LiDAR
es and forest productivity,

Abstract The T

C
as the |

Y. te bon Inventory Satellite (TECIS) is China's first remote sensmg sat
CS:Q@ atlvely monitoring of terrestrial ecosystem carbon storage C
f {edgbon aklng and carbon neutrality" and the monitoring and evﬂw

and ser
restoration og\fmgs) tﬁﬂ‘ecosystems in China. In this paper, the ability of different relativ

ajor pl‘O_]eCtS for the protection and
ight (RH) metrics to characterize the forest
canopy evaluated in detail for the full waveform data of the multi-beam LiDAR onboard the Terrestrial Ecosystem Carbon
@f@atelhte Canopy heights were calculated using RHO, RH5, RH10, RH15, RH20 and last peak locaton as the benchmark. Different
S?pgcent canopy height determined by RH100, RH95, RH90, RH85 and RH80 were obtained and compared to canopy height model(CHM)
generated by airborne LiDAR data to explore the correlation between RH percent canopy height and CMH. The ability in canopy height
detection between fixed-gain and variable-gain full-waveform was compared. Moreover, the influence of slope on canopy height extraction
was analyzed. Six tracks of multi-beam LiDAR L2B data products from the Terrestrial Ecosystem Carbon Inventory Satellite passing the test
area of temperate coniferous-broadleaved mixed forest in Quebec, Canada, were selected for analysis. The results show that the canopy
height is overestimated significantly when RHO is used as the benchmark of canopy height calculation, and the accuracy of canopy height is
improved by increasing the background noise threshold with reference to the noise standard deviation, but the effect is limited. As for the
fixed-gain waveforms, using RHS as the benchmark, and identifying the threshold of background noise by 6 times the standard deviation of
background noise, the accuracy of different percentage of forest canopy heights achieves RMSEs of between 3.58 m~4.23 m, MEs of less
than 1.0 m and MAEs of between 2.52 m~3.21 m, respectively. The accuracy of retrieval canopy heights using variable-gain and fixed-gain
full waveform data is comparable, but the times of background noise standard deviation for calculating background noise threshold is
smaller than that of fixed gain. Start from RHS and using proper background noise threshold, the canopy heights retrieved by RH100, RH9S,
RH95, RH90 and RH85 from both variable-gain and fixed-gain full waveform data were close to the 100% , 95% , 90% , 85% and 80%
canopy height from CHM products w@“ﬁ footprint range, respectively. Moreover, using RHS as the benchmar
1on derived from waveform decomposition, and is less affected byt rm? pé&-The configuration
ﬁc1a1 for enhancing data effectiveness in forest areas. The concl )&ﬂ k apphcatlon
of the laser alti %f Terrestrial Ecosystem Carbon Inventory Satellite in forest cano %{ﬁ @f& %
Key w @;fe ite Laser Altimetry, Terrestrial Ecosystem Carbon Inventory Satel% @J‘im , Forest Canopy Height,
qelght Metrics, Background noise threshold, Terrain slope, Canopy Hegiht Model
Supported by Supported by the Demonstration study on the Application of Space- Eg@& atlon of Terrestrial Ecosystem Carbon

Inventory Satellite(BM2312). ﬁﬁ\

canopy height is
significantly better than the last
of variable and fixed



