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Estimation of Pinus kesiya var. langbianensis Forest Stock
Volume Based on Sentinel-1A SAR Image

YANG Ming-xing, XU Tian-shu, NIU Xiao-hua, HUO Peng, YUE Cai-rong
(College of Forestry, Southwest Forestry University, Kunming Yunnan 650224, P. R. China)

Abstract: This study explored the potential of applying C band radar image to estimate forest stock volume, and to
establish the estimation model of Simao pine ( Pinus kesiya var. langbianensis) forest stock volume remote sensing.
At the same time, it is to provide a reference for the rapid, accurate and large area estimation of forest storage vol-
ume through remote sensing technology. By taking the Simao pine forest in Simao District, Pu’er City, Yunnan
Province as the research object, the C-band dual-polarized synthetic aperture radar Sentinel-1A radar image was
used as the data source to exiract the back scattering coefficient under different polarization modes of the image,
and 9 kinds of texture features were calculated under 4 different sizes of windows (5x5, 7x7, 9x9, 11x11 re-
spectively). A total of 75 image features were selected as alternative independent variables, combined with 45
survey sample plots of ground forest stock volume. The random forest algorithm was used to select the optimal fea-
tures and it’ s applied to analyze the importance of the modeling factor, and a total of 7 characteristic factors were
calculated, namely the utilization of VH polarization mode, the mean and dissimilarity of the VH polarization mode
under the 5x5 window, the maximum probability of VH polarization mode under 7x7 and 9x9 windows, and the

maximum probability and homogeneity of VH polarization under 11x11 windows. These factors were utilized to es-
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tablish a random forest stock estimation model, which resulted into an R* of 0. 64 and an RMSE of 30. 35 m’/hm’

b

and the estimated accuracy of the model reached 75.46% , indicating a good result of forest stock volume estima-

tion. The research shows that, by using the random forest algorithm, the texture feature extraction based on C-

band dual-polarized radar image has a good feasible and propagable for estimating the forest stock volume.

Key words: forest stock volume; Sentinel-1A; random forest; texture; feature selection; Pinus kesiya

var. langbianensis

ARME R R B AR A N, R AR
AR R T ER bR, AR R A BRI —
FRMOL BT 1R G AR bR B
Z ) A LG I Bk ARG RO D7 i AT s, li75
AR BRI A A R A R 55 Bl R AR (R
R, ELANRE B ] R 2t S R A T AR AR bR 8 AR Y 2
(] 53 A R0 e shAs AR A

FURT, XARARE B AT IR O ke, F
FHE JERE AR AT AR ARES LR Al D00 2 i it Ay I 52 4
o 7 R R SR I 22 16 R SRR i U E A
T, RAECE T Bk b B, S A DA
U Lo Y ps R o o i IS PA RN | P51 oy |
FORAEXGRIHLAR S 2 A Rk, B
EEEEZ UG . SREL, FER R AL T A AL
F27EIL (PollnSAR) AR PH K JiE, N HRMKS
BRI T iR 2, SAR Xt ZRMOGE )2 A — 1)
BN, BENS EE SR TR AT, AT AR
ARMRNFREFE, MBS B3E, 33E T RS E
J ) AHIESY SR FH B AL AR AR LR B0k s 8
FIXEFEW (Pinus kesiya var. langbianensis) WM&
U R SR IS | X RSP FABRCES B R 7 R S
I, PR RESREAR NS AR PR AT P | 1f
17/ PN AR bl I e

1 #F R RB

BEXA T oA SETRN, e g
22°27'-23°06'N, 100°19'-101°27'E Z[d], J& Tk
YN R R S R W 7 O A RVA N 7 S
e, BAAGRGE | B | O L B
4 FOARE YA, ARFRR 17.8°C, & T6™
%€, BIOlE, MEAGU, EEPXMol FE IR

B, MR RN 329 466. 67hm®, FRME 5 R
IRF 70.28% , A3 MHLE TR 63.60% , 1%L K B
IEFIE A 2 105, 4x10°m’ |, 2~ A B AKX Z
—, BUPPA RIS B TR SESM
B, EEFXAMEEZ, /AR 13.00x

10°hm?, (52X EERR 32.95% 7, R X1 E
KA R 5 A W 1

100° 20" 0"E 100° 40'0"E 101° 0'0"E
L f L

1
20"0"N

23° 20°0°N
L

23°

23° 0'0"N
!
P

23" 0°0°N

22° 40’ 0"N
’

22° 40°0°N

i High:2135

- fi€ Low:463

10 40

Menghai County

100° 10'0"E 101° 0'0°E

1 MRRUBEREFMSTE

Fig. 1 Location of the study area and distribution of

1007 20'0"E

sample plots

2 AR

2.1 HUERIE
2. 1.1 HiE G

Sentinel-1A TV J& FRRZS JRyaF F1 2 1150 v i) b
BRI TLAL ATtk oK FHFZEE , Bl &
693km, C B TAER, TAEMISNS. 4CGHz, R
AR e b 12177 L Sentinel-1 F 15 T
BA 4 Filfbd 5770 HH, VV, HH+HV, VV
+VH, A AR . T SRR AR | FE X1
MR PR AL 4 P RAL K, U A 12d,
2016 4E 4  Sentinel-1B D E EH T = LG, 5
Sentinel-1A JE B AL 8, FE 5 J8 WA 4 % &2 6d, 1] LA
AN [ ER 0 £ 4 DR, 4 A o b 4 47 491 415 B
1%, PRALE LM SRR AL SE, HA = Ui



54 i

How H %

2019 &£

JELAVECE 7 it R AT DR R A

Sentinel-1A TR fh— B3 3 45, Lev-
el-0, Level-1 fG A ™ (Single Look com-
plex, SLC) FIHBEEHRM ™ & (Ground Range detec-
ted, GRD), Level-2 JigVE/™ X, iy, i
[ M4, Level-1 771, GRD 7 i il FH b 35k 1
BRERLIEAT TR, HUROTHEE TIETE, X
HAMEREE,

WFFEIX SR F— 5t 2015 4F 11 H 3R BUH Sentinel-
1A Level-1 HUBESRIAR, MUK (VV+VH) ,
AR N BR 25 J5) ) 3 https: //scihub. copernicus. eu/
T, BESHILE L,

R 1 Sentinel-1A HESHN B

Tab. 1 Parameters of Sentinel-1 Aimage

2R il
WAk =X VV+VH
B AR W
Wi e 250km
BNIER 2 S 20x22m
£S5 NAN 10x10m
NS 29.1°- 46.0°
B A AT 2015-11-26
LRIk 8782 (FE#L)
TR TR FE R 0.5dB(30)
TR 1 dB(30)

2.1.2 PR R

RSP b S A T T S H R e b S AR AR
BEUR 2 U A R R RS RURE M, A B[] Dy
2015 4F 11-12 A, 345 H, PR 2HER 7
FEFEH AR . M2 | IRFRIRD | AR EE | WA P
S = O R O = 511 e |1 I % W o )
5], PR E R DR R 2, &
FER VL A 2. 6-271. 4m’/hm” ,

K2 HHMERELZESGER

Tab.2  Overall distribution of stock volume sample plots
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Tab. 4  Correlation analysis between variables

and forest stock volume
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Tab.5 Random forest feature selection results
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Tab. 6 Tested results of the model
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