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A Study on Canopy Water Content Inversion of Phyllostachys edulis Forest
Based on PROSAIL Model
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Abstract: The quantitative inversion of canopy water content (CWC) is useful for monitoring the drought
stress condition of Phyllostachys edulis forest and is important for its production management. This study
used the PROSAIL model to determine the parameters of the model through global sensitivity analysis
combined with field surveys and retrieving related literatures. Finally, the spatial quantification of regional
canopy water content was achieved based on Sentinel-2B images. The results showed that 1) the equivalent
water thickness mainly affected the canopy reflectance over 1100 nm,and had almost no effect on the cano-
py reflectance in the visible region. 2) The canopy water content of P. edulis forest could be effectively in-
verted based on the PROSAIL model, with R* of 0. 536 and RMSE of 0. 059 kg/m”. 3) The canopy water
content of P.edulis forests in the study area in July was mainly distributed in the range of 0. 12—0. 41 kg/
m”. The study provides an effective inversion method for canopy water content inversion, which is helpful

for wildfire prevention and pest control in P. edulis forests.
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Fig. 1 Location and plot distribution map of the study area
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Table 1  Statistical table of survey of sample plots

e AR E/ME CFBME ARdEX
La/(m® +m™") 5.62 2.00 4.12 0.92
Ewp/(mg e« cm ®) 7.60 5.10 6.20 0. 69
Cye/(kg + m™%) 0. 36 0.13 0.26 0. 06
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Table 2 Band settings for Sentinel 2
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Table 3 PROSAIL parameter setting in sensitivity analysis
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Fig. 2 Global Sensitivity Analysis Results of PROSAIL-DyN Model

6.0
5.6
5.0 F
47

<42

—338
33
2.9
2.4
2.0

500 1000 1500

P K /mm

2000 2500

3 ETSHRERMMENE(ARTMO 3®4)

Fig. 3 Parameter-based setting of simulated reflectivity (ARTMO software)

2.3 REZR

it ARTMO #r 4% % /i T B4 . 15 8] PRO-
SAIL-DyN #5274 fz 38 45 2R (& 4a— K 40, HHEA
S g5 5 AT, o RS B LAL R RY
0.557,RMSE & 1. 188 m’/m’, H LAI>3 if,

PROSATL #5254 2 38 {B K & 431 T 55 00 {8, 47 76 W
ARG (E 4a). WK s & EWT R 1
R* 3 0. 321, RMSE 4 0. 869 mg/cm”, ¥ & W& (%
(E 4b), 2 & /KE CWC I R* 4 0. 536,
RMSE 0. 059 kg/m” . 2 R B 248 T it Jr oK



a4 kAt 55 BT PROSAITL #58Y f BAT M E Z 7 K i 8 0T 5% 229

551 R*=0.557 a .
' RMSE=1.188 e

LAI
B3
= Q
\\

20 253.035404550556.0
LAISZ AL/ (m® » m ™)

8.0 2 _
R=0321 b
750 o RMSE=0869 .7

7.0t

6.5

6.0

557¢1

EWT X # {8/(mg * cm %)

50 35 60 65 70 75 8.0
EWTSE &/ (mg * cm )

R*=0.536 . %
RMSE=0.059 p

=
w
<

&
W
=3

&
[}
93

0.20

CWCS it/ (kg * m ™)

2]
i
93

0.10 : : . . .
0.10 0.15 0.20 0.25 0.30 0.35 0.40

CWCEIM 1/ (kg * m )
0.40

3=1.1359x-0.050 8 d
5F R=0.458 . %

(=}
W
o

0.30
0.25

0.20

SEMCWC/ (kg * m %)

0.15

0'10 I L 1 L I 1 I 1

D W ax a0 aD WD AV oh

SV EVEV AV AN AN NN
NDII

‘¢

0.45
0.40

»=0.087¢*"""
R'=0.763
0.35

030
0.25

WCK 1/ (kg * m™?)
s
o
e

C
e
—
W
.

0.10 —
0.0 0.1 02 03 04 05

NDIT

4 REER

Fig. 4 Inversion results

%4 PROSAIL-DyN #HESHiEE
Table 4 PROSAIL-DyN model parameter setting table
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