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Abstract: To compensate for the limitations of insufficient observation information and simplistic geometric
structure of single-baseline InSAR, this study proposes a new method for extracting forest height from ALOS-2
PARSAR-2 multi-baseline PolInSAR datas. Firstly, the Maximum Coherence Difference (MCD) algorithm is
introduced to determine the polarization; this algorithm is very sensitive to volume scattering in the
polarization space. Then, with the aid of a small amount of externally known forest height data, the coherence
amplitude of the polarization is used to solve the temporal decorrelation semi-empirical scattering model. In
addition, multi-baseline datas are further fused to increase the diversity of observation geometry and improve

the reliability of the inversion results. To verify the effectiveness of the proposed method, we selected

WA EH: 2020-04-02; SEIHH: 202005-31; ML HR: 2020-06-13

MEEESE: KREZE zjjQcesu.edu.cn *Corresponding Author: ZHU Jianjun, zjj@csu.edu.cn

BEWH: EHEAREFHES (41531068, 41820104005), IR H IR BT 4 5 WM TFRH AW A A O FF BORE (2020-1),  H g K0T 51 4R
BHIFBIHTI H (201922t5656)

Foundation Items: The National Natural Science Foundation of China (41531068, 41820104005), Opening Foundation of Hunan Engineer-
ing and Research Center of Natural Resource Investigation and Monitoring (2020-1), The Innovation Foundation for Postgraduate of
Central South University (2019zzts656)

FHEES: BR/R%¥: Corresponding Editor: CHEN Erxue


http://radars.ie.ac.cn/CN/10.12000/JR20030
http://radars.ie.ac.cn/CN/10.12000/JR20030
http://radars.ie.ac.cn/CN/10.12000/JR20030
http://radars.ie.ac.cn/CN/10.12000/JR20030
http://radars.ie.ac.cn/CN/10.12000/JR20030
http://radars.ie.ac.cn/CN/10.12000/JR20030

570 H O

ERE

Huangfengqiao Forestry Center in Hunan, China as the study area and used three pairs of ALOS-2 PALSAR-2

interferometric images with 14-day temporal baseline for the experimental analysis. The experimental results

showed that the method proposed in this study effectively improved the assumptions and addressed the

limitation of the existing method that is only applicable to single-baseline interferometric data. Thus, the

inversion accuracy can be improved by at least 40%.

Key words: Synthetic Aperture Radar (SAR); Temporal decorrelation; Multi-baseline; Maximum Coherence

Difference (MCD); Forest height
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Tab. 2 Model parameter results of single baseline

PolInSAR inversion

RIS BL1 BL2 BL3
Sscene 0.69 0.78 0.78
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Tab. 3 Coherence characteristic P-value and forest heights for three interferometric pairs

MoEEHIZR S  BL1 Pl / F‘MEE(m) BL2 P / FMEE(n) BL3 Pl / FREE(m) ZHELBMELER(m)  SEMFRAEEE (m)
1 0.130 / 17.82 0.113 / 17.02 0.081 / 16.89 17.82 14.43
2 0.116 / 14.38 0.104 / 15.30 0.091 / 16.52 14.38 14.20
3 0.092 / 12.46 0.075 / 15.83 0.135 / 11.34 11.34 9.80
4 0.103 / 15.21 0.111 / 15.34 0.119 / 14.19 14.19 16.00
5 0.106 / 6.86 0.106 / 7.24 0.131 / 8.31 8.31 10.70
6 0.110 / 12.98 0.083 / 14.67 0.118 / 11.89 11.89 13.50
7 0.114 / 13.35 0.096 / 15.30 0.101 / 16.10 13.35 13.43
8 0.079 / 14.29 0.106 / 16.15 0.117 / 16.22 16.22 16.95
9 0.069 / 12.12 0.090 / 17.63 0.060 / 12.30 17.63 20.10
10 0.104 / 12.33 0.089 / 13.67 0.102 / 11.72 12.33 15.60
11 0.075 / 18.34 0.103 / 16.75 0.154 / 10.16 10.16 13.30
12 0.113 / 9.08 0.134 / 9.46 0.106 / 12.69 9.46 11.00
13 0.086 / 13.76 0.096 / 9.07 0.109 / 16.00 16.00 16.40
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