549 % 5 12 OB e R CfF &R a2 i) Vol.49 No.12
2024 4 12 A Geomatics and Information Science of Wuhan University Dec. 2024

SI3ag st koK 8, ok £ 3E KA, 45 B A X B InSAR B AR AR s B2 Al W B 52 8B 5 [0, B0 R 27 2 i (fF BRR 7 WD)
EfesE 2024,49(12):2279-2289.D01:10.13203/j.whugis20220373
% Citation: ZHANG Yongxin, ZHANG Wangfei, JI Yongjie, et al. Forest Height Estimation and Inversion of Satellite-Based X—
* band InSAR Data[J]. Geomatics and Information Science of Wuhan University, 2024, 49(12): 2279-2289. DOI:10.13203/}. whu-
gis20220373

3 X 1 B InS AR B4k 2% b v 152 A 0 B2
J {5 BJF 5%

KAZ KEF' FAST R4

L PR ML KA pkei b, = BT, 650224
2 VYA R B A R A B, s T, 650224

EI.

# ZE.X&TF TerraSAR/TanDEM-X 2 £ £ # 4L & & L& F & F i M & (interferometric synthetic aperture radar, InSAR)
B R AW EAMNE Rk E AT AT T A NS RAERRRE T #a, KR F @A (digital sur
face model, DSM) &5 % 5 & 42 £ # (digital elevation model, DEM) £ %~ 3% (DSM-DEM £ 4% ) #= & T sinc & 2 #9 sinc 42
A kAT ARG R, oA XL B F W Ao R Bl A8 T b H o ik xP AR ) 45 R 69 % e il i < b AP B AR Lk B R
FRETHER > L x®BFELEREMNEMNLERGH 0, FHERENA, DSM*DEM;E/\‘H:AE—*Eﬁi AR AR A AR

DIE AT T Rt sine A AR ZESCNERY WEE WEAET F T OB THERBAEMNER2ESZHET
ARZHE, M b AFE A kit F e TR R RSO T AR B G AR — BUM AT M A R
WK, WA ARZEEN A EZNHEHZATRI., B, ARG BE AR AT EARFEH LN BN REAKRSE
fEM R R HAE M A R RAR A - TERAGARZE AZTE T TG sinc BEE X R TR0
HAEAT T A RARB T &4 DEM, B # 32 64 £ A MNAL ; b AH B A AL 77 ikt Fed 48 T b4 oh ok & EAE ) 4
RAKE GO E, FER T sinc A 69 Ak ERIFE

KB ARG LR E ;& IR EF X F @ m F (interferometric synthetic aperture radar, INSAR) ; 48 F 44 ; sinc ££ A
HESES P237 kAR IRED A W fe B #7:2023-04-14
DOI:10.13203/j.whugis20220373 XEHRS:1671-8860(2024)12-2279-11

Forest Height Estimation and Inversion of Satellite—Based
X-band InSAR Data

ZHANG Yongzrin' ZHANG Wangfei' JI Yongjie’ ZHAO Han'

1 College of Forestry, Southwest Forestry University, Kunming 650224, China
2 School of Geography and Ecotourism, Southwest Forestry University, Kunming 650224, China

Abstract: Objectives: Based on TerraSAR/TanDEM-X spaceborne single—polarization interferometric
synthetic aperture radar (InSAR) data, this paper investigates the impacts of algorithm selection and
coherence coefficient calculation methods on forest height estimation across different scales using InSAR
technology. Methods: The DSM (digital surface model) -DEM (digital elevation model) differential
algorithm and the sinc model are used for forest height inversion. The effects of X-band penetration on the
forest height estimation results are analyzed based on the DSM-DEM differential algorithm, and the effects
of the traditional coherence calculation method and the phase—only coherence calculation method on the esti-
mation results are analyzed based on the sinc model. The effects of different scales on the forest height esti-

mation results of the above two estimation algorithms are also clarified. Results: The experimental results

ESTH . HE A RPFER 4 (32160365,31860240,42161059) ; 240 A A 415 H (80201444) .
E— e ok E W BFEE 7 1 i 8 AR AL AT AR A B . yongxinzhang2021@163.com
BIAESE  WiAA, 4. jiyongjie@live.cn



2280 B K EWR (F B R D 2024 12 H

show that the DSM-DEM differential algorithm underestimates the forest height, and the coherence calcu-
lation method has a significant effect on the forest height estimation results of the sinc model. The estima-
tion results derived from the coherence calculated by the traditional method overestimate the forest height,
while the estimation results derived from the coherence calculated by the coherence—only method are in
good agreement with the light detection and ranging acquired canopy height model. The two forest height
estimation algorithms show a steady improvement in the estimation accuracy with the increa—sing scales.
Conclusions: The uncertainty of forest height estimation results can be significantly affected by the adjust-
ment of methods, parameters, and the choice of parameter calculation methods. Both methods achieve
reliable forest height estimates, but the coherence—-based sinc model has broader practical value because
it does not require real data calibration or high—precision DEM. Furthermore, the phase—only coherence cal-
culation yields higher accuracy and is more suitable for forest height inversion in the sinc model.
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